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INSTRUCTIONS  TO  ABSTMCTOES, 


GIVING  THE 


NOMENCLATURE  AND  SYSTEM  OF  NOTATION 

ADOPTED  IN  THE  ABSTEACTS. 


1.  Before  beginning  to  write  an  abstract,  it  is  desirable  to  read 
tbroagh  the  whole  of  the  original  paper,  in  order  to  form  a  judgment 
as  to  its  importance,  and  as  to  the  scale  on  which  the  abstract  should 
accordingly  be  made. 

2.  The  abstract  should  mainly  consist  of  the  expression,  in  the 
abstractor's  own  words,  of  the  substance  of  the  paper. 

3.  The  abstract  should  be  made  as  concise  as  possible,  consistently 
with  a  clear  and  accurate  statement  of  the  author's  results  or  theories, 
due  regard  being  paid  to  their  import. 

4.  If  an  abstract  of  a  paper  on  the  same  subject,  either  by  the 
author  of  the  paper  abstracted,  or  by  some  other  author,  has  already 
appeared,  note  should  as  a  rule  be  made  of  this  fact.  Important 
references  to  the  researches  of  others  quoted  by  an  author  should  be 
reproduced  in  the  abstract.  Always  employ  figures  instead  of 
Roman  numerals  for  references,  thus : — Amialen,  221,  92,  instead  of 
ccxxi,  92. 

5.  If  an  abstractor  is  acquainted  with  papers  previously  published 
by  other  authors  containing  statements  either  practically  identical 
with,  or  opposed  to,  those  in  the  paper  abstracted,  and  to  which  no 
reference  is  made,  he  should  notice  their  agreement  or  contradiction 
in  a  foot-note. 

6.  As  a  rule,  details  of  methods  of  preparation  or  analysis,  or 
generally  speaking  of  work,  may  be  omitted,  unless  such  details  are 
essential  to  the  understanding  of  the  results,  or  have  some  inde- 
pendent value. 

Nomenclature. 

7.  Employ  names  such  as  sodium  chloride^  potassium  sulpTiate^ 
ethyl  acetate^  and  use  the  terminals  ous  and  ic  only  in  distinguishing 
compounds  of  different  orders  derived  from  the  same  elementary 
radicle ;  such,  for  instance,  as  mercurous  and  mercuric  chloride,  sul- 
phurous and  sulphuric  acid. 
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8.  Terra  compounds  of  metallic  and  alcobolic  radicles  with  the  g^roup 
OH,  hydroxides  and  not  hydrates ;  for  example,  potassium  hydroxide, 
phenyl  hydroxide,  the  name  hydrate  being  reserved  for  compounds 
supposed  to  contain  water  of  combination  or  crystallization.  Com- 
pounds such  as  CHsONa,  C2H60!N'a,  CvHisONa,  &c.,  should  be  termed 
sodium  methoxide,  ethoxide,  heptyloxide,  &c. 

9.  Apply  the  term  acid  only  to  compounds  of  hydrogen  with 
negative  radicles,  such  as  HNO3,  H2SO4,  H3PO4,  and  denote  the  oxides 
which  form  acids  by  names  such  as  sulphuric  anhydride,  carbonic 
anhydride.  Term  salts  containing  an  amount  of  metal  equivalent 
to  the  displaceable  hydrogen  of  the  acid,  normal  and  not  neutral 
salts,  and  assign  names  such  as  hydrogen  sodium  sulphate,  hydrogen 
disodium  phosphate,  &c.,  to  the  acid  salts.  Basic  salts  are  as  a  rule 
best  designated  merely  by  their  formulce. 

10.  Use  names  such  as  methane^  ethane^  &c.,  for  the  normal 
paraflSns  or  hydrocarbons  of  the  CnSi2n+2  series  of  the  form 
CH3*[CH2]6'CH3,  &c.  The  isomeric  hydrocarbons  are  usually  most  con- 
veniently represented  by  names  indicating  their  relation  to  methane  ; 
for  example,  CHa-CHs'CHa'CHa  =  propylmethane ;  CH3*CH(CH3)2  = 
isopropylmethane  or  trimethylmethane ;  or,  although  less  frequently, 
by  names  such  as  diisopropyl. 

11.  Term  the  hydrocarbons  C2H4  and  C2H2  ethylene  and  acetylene 
respectively  (not  ethene  and  ethine).  Distinguish  the  homologues  of 
ethylene,  whenever  possible,  by  names  indicating  their  relation  to  it, 
such  as  methylethylene,  dimethylethylene,  &c.,  denoting  the  di-deriva- 
iives  of  the  form  CMH2M+rCH;CH*C„H2«+o  as  «-,  and  those  of  the 
form  CH2!C(C„H2re+i)2  as  /3-compounds,  thus:  CHs'CHiCH-CHs  = 
a-dimethylethylene  ;  CH2!C(CH3)2  =  /5- dimethylethylene.  Similarly, 
use  names  such  as  methylacetylene  and  dimethylacetylene  for 
the  homologues  of  acetylene  of  the  form  CH:C'C„H2n+i  and 
CMH2M4.i*C:C*C„H2n+i.  Adopt  the  same  allene  for  the  hydrocarbon 
CH2iC!CH2,  and  indicate  the  relation  which  its  homologues  bear  to 
it  in  the  same  manner  as  pointed  out  for  acetylene. 

12.  Distinguish  all  alcohols,  that  is,  hydroxyl- derivatives  of  hydro- 
carbons, by  names  ending  in  ol\  such  as  quinol,  catechol,  resorcinol, 
saligenol,  glycerol,  erythrol,  mannitol,  instead  of  hydroquinone,  pyro- 
catechin,  resorcin,  saligenin,  glycerin,  erythrite,  mannite.  Compounds 
which  are  not  alcohols,  but  which  are  at  present  distinguished  by 
names  ending  in  ol^  niay  be  represented  by  names  ending  in  oZe,  if  a 
systematic  name  cannot  be  given.  For  example,  write  indole  instead 
of  indol:  furfuraldehyde  instead  of  f urf urol ;  fucusaldehyde  instead 
of  fucusol.  Ethers  derived  from  phenols,  such  as  CeHg-OCHg,  &c., 
hitherto  called  anisol,  anethol,  &c.,  may  be  distinguished  by  names 
ending  in  oil,  as  anisoil  and  anethoil. 

Alcohols  should  be  spoken  of  as  mono-,  di-,  tri-,  or  n-hydric, 
according  to  the  number  of  OH  groups. 

13.  Compounds  analogous  to  the  acids  of  the  lactic  series  containing 
the  group  OH  should  be  termed  7i^cZroa;2/-derivatives,and  not  oxy-deriva- 
tives  ;  for  example,  hydroxyacetic  and  not  oxyacetic  acid.  Compounds 
containing  the  analogous  groups  C2H5O,  CsHsO,  CHa'COO,  &c.,  should 
in  like  manner  be  termed  ethoxy-,  phenoxy-,  acetoxy-  derivatives.  Thus 


ethoxypropionic  acid  instead  of  ethyl-lactio  acid;  3  :  4  diethoxybe-nzoic 
acid  instead  of  diethylprotocatechuic  acid ;  and  acetoxjpropionic 
acid  instead  of  acetyl-lactic  acid.  Terms  such  as  diethylprotocatecliuic 
acid  should  be  understood  to  mean  a  compound  formed  by  the  dis- 
j placement  of  hydrogen-atoms  in  the  hydrocarbon  radicle  of  proto- 
'catechuic  acid  by  ethyl,  viz.,  C6H(C2H.6)2(OH)2-COOH,  and  not 
C6H3(OC2H5)2*COOH,  just  as  dibromoprotocatechnic  acid  is  understood 
to  be  the  name  of  a  compound  of  the  formula  C6HBr2(OH)2*COOH. 

14.  The  term  etlier  should  be  restricted  to  the  oxides  of  hydro- 
carbon radicles,  and  the  so-called  compound  ethers  should  be  repre- 
sented by  names  similar  to  those  given  to  the  analogously  constitated 
metallic  salts  (comp.  12). 

15.  Compounds  of  the  radicle  SO3H  should,  whenever  possible,  be 
termed  sulphonic  acids,  or  failing  this,  sulpho-compounds  :  as  benzene' 
sulphonic  acid,  sulphobenzoic  acid,  and  not  sulfi-compounds.  Com- 
pounds of  the  radicle  S02*NH2  should  be  termed  sulphonamides. 

16.  Basic  substances  should  invariably  be  indicated  by  names 
ending  in  ine,  as  aniline,  instead  of  anilin,  the  termination  in  being 
restricted  to  certain  neutral  compounds,  viz.,  glycerides,  glucosides, 
bitter  principles,  and  proteids,  such  as  palmitin,  amygdalin,  albumin. 
The  compounds  of  basic  substances  with  hydrogen  chloride,  bromide, 
or  iodide  should  always  receive  names  ending  in  ide  and  not  ate^  as 
morphine  hydrochloride  and  not  morphine  hydrochlorate. 

Notation. 

17.  Equations  should  he  omitted  unless  essential  to  the  under- 
standing of  the  results;  they,  as  a  rule,  should  not  be  written  on  a 
separate  line,  but  should  "  run  on  "  with  the  text. 

18.  To  economise  space,  it  is  desirable :  1,  that  dots  should  be  used 
instead  of  dashes  in  connecting  contiguous  symbols  or  radicles,  when- 
ever this  does  not  interfere  with  the  clearness  of  the  formula;  2,  that 
formul89  should  be  shortened  by  the  judicious  employment  of  the 
symbols  Me  for  CH3,  Et  for  C2H5,  Pr«  for  CHa'CHa'CHa,  Pr^  for 
CH(CH3)2,  Ph  for  CeHs,  Ac  for  CO-CHa,  and  Bz  for  CO-CeHs;  and 
3,  that  formulae  should  be  written  in  07ie  line  whenever  this  can  ba- 
done  without  obscuring  their  meaning.     For  example  : 


CCl3-CH(OEt)2  instead  of  CCI3— CH<^^^^'^ 

[CCl3-CH(OH)]2S  instead  of  cci  — CHOH>^ 

CH2 :  CH2  instead  of  CH2=:CHa 

CH  i  OH  instead  of  CH=CH 

CH2— C=Cfl 
CH  i  C-CHa-CHa-C  i  CH  instead  of  | 

CH2— C=CH 

CHMe  :  CHPr«  instead  of  CHj-CH— CH-CHa-CH^-CH, 


COOH-CH  :  CMe-COOH  instead  of 


XXX 

CH3— CzzCH 

I       I 
COOH    COOH 


CH3CII3 

\/ 
CHzBr-CBrMe  instead  of      CBr 

I 
CHzBr 

OH3 

I 

CO 
CEtaAc'COOEt  instead  of    |      ^-^ 

COOC2H5 

CH3— CH-CHs 
CH.-CHMe^ .  .    ^    ^     «  I  \^ 

CHo— CH-CHa 

CHPli(OBz)-CH(OBz)-COOEfc  instead  of 

C6H6-CH(0-CO-C6H5)-CH(0-COC6H5)-COOC2H5. 

19.  In  representing  the  constitution  of  benzene-derivatives,  as  a 
rule,  merely  indicate  the  relative  positions  of  the  radicles  in  the 
symbol  of  benzene  by  figures,  instead  of  by  means  of  the  hexagou 
symbol,  for  example : — 

Paradibromobenzenesulphonicacid,  C6H3Bra'S03H[Br :  SO^HrBr  = 

Br 

,^^.  SO3H 
1:2:4]  instead  of  the    figures   always   being   used   in 

\/ 
Br  1 

6  /\  2 


the  order 


'\/' 


Relatively  to  the  position  1,  the  positions  2  and  6  should  always  be 
spoken  of  as  or^;^o-positions,  3  and  5  as  me^a-positions,  and  4  as  the 
jDdra-position.  It  is  better,  however,  in  speaking  of  the  derivatives  of 
benzene,  to  express  their  constituiion  by  giving  them  names  such  as 
1  :  2  dibromobenzene,  1 :  3  dibromobenzene,  &c.,  rather  than  by  terming 
them  ortho-  or  meta-dibromobenzene,  &g. 

20.  Moreover,  in  representing  the  constitution  of  derivatives  of  other 
"closed-chain"  hydrocarbons  do  not,  as  a  rule,  employ  graphic  formula?, 
but  merely  indicate  the  position  of  the  radicles  introduced  in  the  fol- 
lowing manner : — 
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In  the  case  of  naphthalene,  express  the  position  of  the  radicles 
introduced  in  place  of  hydrogen  relatively  to  the  carbon-acomE 
common  to  the  two  "rings,"  and  number  the  positions  in  the  one  ring* 
I,  2,  3,  4,  and  those  in  the  other  1',  2',  3',  4'  in  the  order  shown 
by  the  annexed  symbol ; — 

r    1 

3'  I      A      J  3 


The  dichloronaphthalenes,  for  example,  are  spoken  of  simply  as 
1  :  2  dichloronaphthalene,  or  dichloronaphthalene[Cl :  CI  =  1:2],  &c., 
thus : — 


1  :  2  dichloro- 
naphthalene = 


1  :  3  dichloro- 
naphthalene 


I  :  1'  dichloro- 
naphthalene = 


1  :  3'  dichloro- 
naphthalene = 


\/\/ 


\y\/ 


In  the  case  of  diphenyl,  indicate  the  position  of  the  radicles  rela- 
tively to  the  carbon-atom  of  one  Ce  group  which  is  associated  with  the 
other  Ce  group,  and  number  the  positions  in  the  one  group  by  the 
figures,  2,  3,  4,  5,  6,  and  the  corresponding  positions  in  the  other  group 
by  the  figures  2',  3',  4',  6',  6'.  as  shown  by  the  following  symbol : 


2' 


/\ 


6' 


4' 


6./\2 

5  \^J  3 
4 


Thus  the  mono-derivatives,  the  bromodiphenyls,  for  example,  are 
represented  as 

Bromodiphenyl  [Br  =  2] 
[Br  =  3] 
[Br  =  4] 


and  the  two  dibromodiphenyls 


U 


Br 


Br 


and 


/\,  Br         /\  Br 

I  are  respectively  dibromodiphenyl  [Br :  Br  =  2  :  3] 

\/  \/ 

and  dibromodiphenyl  [Br  :  Br  =  2  :  6']. 
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In  the  case  of  anthracene,  employ  the  following  symbol,  and  indicate 
the  position  of  the  radicles  relatively  to  the  central  Ca-group : 

1'  1 

8'  ^^-C-^^  3 
4'  4 

J']xamples : 

Alizarin,  Cr.H^  I  C2O2  :  CeHoCOH)^  [OH  :  OH  =  1  :  2]. 
Quinizarin,  CeTl,  I  C2O3  I  CeH^COH)^  [OH  :  OH  =  1  :  4]. 
Anthraflavic  acid,  CeHaCOH)  I  C^O^  I  CeHsCOH)  [OH  :  OH  =  2  :  3']. 

Purparin,  CeH* !  CaOzI  C6H(OH)3  [OH  :  OH  :  OH  =  1 :  2  :  4]. 

In  speaking  of  compounds  such  as  these,  their  constitution  may  be 
represented  by  the  names 

1  :  2  Dihydroxyanthraquinone  =  Alizarin. 

1:4  „  =  Quinizarin. 

2:3'  „  =  Anthraflavic  acid. 

1:2:4  Trihydroxyanthraquinone  =  Purparin. 

Always  include  the  letters  and  figures  indicating  the  constitution  of 
derivatives  of  closed-chain  hydrocarbons  in  square  brackets. 

21.  In  the  case  of  thiophen,  express  the  position  of  the  radicles 
introduced  relatively  to  the  sulphur-atom  by  numbers,  as  shown  by 
the  following  symbol : 

S 

5  /\  2 


In  the  cases  of  pyrroUne  and  pyridine,  indicate  the  position  rela- 
tively to  the  nitrogen-atoms  as  shown  by  the  following  symbols : 

1  1 

N  N 

5 /\ 2  6 /\ 2 


4' ^^3  ^  \/  ^ 

4 
Pyrroline.  Pyridine. 

In  the  case  of  indole,  positions  should  be  numbered  as  shown  in  th& 
following  symbol : — 

1' 

1      N 

^  1^  Y\ 

4    3' 


XXXlll 

In  the  case  of  qninoline,  express  the  positions  relatively  to  the 
carbon-atoms  common  to  the  two  rings,  and  number  the  positions  in 
the  carbon  ring  1,  2,  3,  4,  and  those  in  the  nitrogen  ring  1',  2',  3',  4' 
in  the  order  shown  by  the  annexed  symbol : — 

1' 

1      N 


4       4' 


The  Editor* s  decision,  in  all  matters  connected  with  the  Abstracts,  must 
he  considered  final. 
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Substitution  of  Chlorine  and  Bromine  in  the  Fatty  Series. 
By  A.  D.  Herzfklder  (Ber.,  26,  2432— 2438).— The  following  is  a 
translation  of  the  author's  own  summary  of  his  results. 

When  into  a  monohalogen  compound  a  second  halogen  atom  is  in- 
troduced, it  always  attaches  itself  to  that  carbon  atom  which  is 
situated  next  to  the  carbon  atom  already  united  with  halogen.  In 
the  case  of  further  substitution,  this  rule  only  holds  for  bromine,  of 
which  it  is  never  possible,  by  other  than  violent  means,  to  attach 
more  than  1  atom  to  each  atom  of  carbon.  On  the  other  hand,  when 
a  third  atom  of  chlorine  is  introduced,  it  frequently  attaches  itself  to 
a  carbon  atom  that  is  already  united  with  chlorine. 

Bromides  that  already  contain  I  atom  of  bromine  united  with  each 
atom  of  carbon,  cannot  easily  be  further  brominated ;  chlorides,  how- 
ever, take  up  more  chlorine.  A  normal  hydrocarbon,  when  brominated 
by  ordinary  means,  takes  up  as  many  atoms  of  bromine  as  it  contains 
atoms  of  carbon ;  this  was  shown  in  the  case  of  methane,  ethane, 
propane,  and  also,  although  not  with  absolute  certainty,  in  that  of 
butane,  hexane,  heptane,  and  octane. 

The  chloropropanes  yielded  the  following  compounds  on  further 
ehlorination. 

CHa-CH^-CHCla      gives     CHa'CHCl-CHCIa. 
CHaCl-CH/CHoCl      „        CH^Cl-CH^-CHClo. 
CHa-CHCl-CH^Cl      „        CH3-CHCI-CHC1,. 
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CHa-CCVCH,  gives  CH.-CCl^-CH^Cl. 

CH.Cl-CHCl-CH^Cl     „      CH^Cl-CHCl-CHCU. 
CHa-CCl^-CH^Cl  „      CH2C1-CC12-CH2C1 

CHa'CHCl-CHCla  „       Pentachloropropane. 

C.  F.  B. 

Formation  of  Ethereal  Salts  by  Double  Decomposition.     By 

G.  Bkrtoni  (Chem.  Gentr.,  1893,  ii,  362 — 363;  from  Arch.  sci.  phys. 
nat.  Geneve,  15,  1 — 23). — Ethereal  salts  may  be  obtained  by  double 
decomposition  in  a  similar  way  to  inorganic  salts  ;  and  when  one  of 
the  products  of  the  reaction  is  removed  from  the  sphere  of  action 
as  it  is  formed,  the  action  is  complete. 

If  mei hylic  alcohol  is  gradually  added  to  pure  gljcerylic  nitrite  at 
the  ordinary  temperature,  a  brisk  reaction  sets  in,  and  97  per  cent,  of 
the  theoretical  yield  of  methylic  nitrite  distils  over.  The  reaction  is 
somewhat  less  complete  with  ethylic  alcohol,  and  still  less  so  with 
isopropylic,  isobutylic,  and  amylic  alcohols. 

The  same  double  decomposition  may  be  brought  about  in  a  sealed 
tube,  provided  that  the  final  products  will  separate  into  two  layers. 
"When  the  nitrite  of  ethylene  glycol  is  prepared  in  this  way  by  mixing 
gh^cerylic  nitrite  and  glycol,  a  homogeneous  opalescent  liquid  is 
obt  lined  which  separates  into  two  layers  when  heated  or  when  mixed 
with  dry  ether. 

A  comparison  of  the  boiling  points  of  the  alcohols  and  their 
nitrites  shows  a  very  simple  relation. 


Tso- 

Tso- 

ATnyHc. 

butThc. 

propyhc. 

Etbylic. 

Methylic. 

'.  p.  of  alcohol. . 

132° 

107° 

84° 

78^ 

67° 

'.  p.  of  nitrite  . , 

92 

67 

44 

18 

-13 

The  difference  in  the  boiling  points  is  40°,  or  40°  +  *2^°  for  ethylic 
alcohol  and  2  x  40°  for  m^ethylic  alcohol. 

The  author  has  prepared  the  following  ethereal  salts  by  this 
method.  Allylic  'nitrite  is  a  limpid,  yellowish  liquid  which  has  the 
sp.  gp.  0*9546,  and  boils  at  43*5 — 445°.  The  boiling  point  of  allylic 
alcohol  is  96°,  and  the  boiling  point  of  the  nitrite  is  96°  —  (40°  +  -Y-°) 
=  46°.  Ethylenic  nitrite  is  a  limpid,  yellowish  liquid  which  has  a 
very  unpleasant  odour,  is  poisonous,  and  boils  at  96 — 98° ;  the  sp.  gr. 
=  1'2156.  The  boiling  point  calculated  from  the  boiling  point  of 
the  glycol  (197°)  by  the  formula  197°  -  (2°  x  40°  +  -V-°)  =  97°. 
The  tertiary  hutylic  nitrite  is  a  limpid,  pale  yellow  liquid  which  has 
an  unplea'jant  odour,  and  boils  at  62"8 — 63  2°  ;  the  sp.  gr.  =  0*8914. 
The  boiling  point  is  calculated  from  the  equation  83°  —  ^^-°  =  63°. 

E.  C.  R. 

Preparation  and  Properties  of  Potassium  Cyanate.  By  H. 
Erdmann  (Ber.,  26,  2438 — 2443). — Potassium  cyanate  may  be  con- 
veniently prepared  in  the  following  manner;  it  is  not  advantageous 
to  use  larger  quantities  in  one  operation  than  those  given.  200  grams 
of  completely  dehydrated  potassium  ferrocyanide,  while  still  warm,  is 
triturated  with  150  grams  of  fused  potassium  dichromate,  and  the 
mixture  heated  in  a  large  nickel  or  iron  dish.     The  black  product  is 
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powdered,  nnd  boiled  on  the  water  bath,  with  frequent  shaking-,  foi 
10  minutes  with  a  mixture  of  900  c.c.  of  80  per  cent,  alcohol  and 
100  c.c.  of  methylic  alcohol.  The  clear  solution  is  then  decanted 
through  a  folded  filter  into  a  large  beaker  standing  in  ice  and  water; 
the  vessel  containing  the  black  residue  is  also  placed  in  ice  and  water 
to  prevent  decomposition.  Potassium  cjanate  separates  out  in  the 
beaker,  and  is  drained  on  a  filter  with  the  pump ;  the  mother  liauor  is 
used  again  to  extract  the  black  residue,  as  above,  the  proces'^  being  re- 
peated three  or  four  times.  The  accumulated  cyanate  (about  65  grams) 
is  then  washed  with  ether  and  dried  in  a  vacuum  over  sulphuric  acid  ;  it 
is  nearly  pure,  containing  only  a  trace  of  carbonate.  The  alcoholic 
mother  liquor  cannot  be  worked  up  for  cjanate  by  boiling  it  down, 
for  the  cyanate  then  completely  decomposes  into  carbonate  and 
ammonia ;  carbamide  may,  however,  be  obtained  from  it  by  adding 
ammonium  sulphate  (70  grams),  evaporating  to  dryness,  and  ex- 
ti'acting  the  residue  with  96  per  cent,  alcohol.  C.  F.  B. 

Antimony-blue.  By  G.  Sebor  (Chem.  Centr.,  1893,  ii,  318—319; 
from  Casopis  proprumsyl  chemicky,  3,  216). — Antimony-blue  is  pre- 
])ared  by  dissolving  antimony  sulphide  in  concentrated  hydrochloric 
acid,  and,  after  filtering,  adding  to  the  boiling  liquid  a  concentrated 
solution  of  potassium  ferrocyanide  and  some  potassium  chlorate  or 
nitric  acid  ;  the  precipitate  is  dried  at  100°.  An  antimony- blue  is  also 
obtained  by  mixing  antimony  chloride  and  potassium  ferrocyanide, 
and  adding  a  large  quantity  of  water.  When  prepared  in  this  way,  it 
contains  some  basic  antimony  chloride.  A  sample  of  pure  antimony- 
blue  gave,  on  analysis,  Fe  =  30*28,  Sb  =  2-422,  H2O  =  5-828,  CI  = 
0-712,  0  =  0-328,  and  CN  =  60-435  percent.  The  blue  is  insoluble 
in  cold  hydrochloric,  sulphuric,  and  nitric  acids  ;  when  boiled  with 
hydrochloric  or  sulphuric  acid,  it  yields  hydrocyanic  acid.  Dilate 
sodium  and  potassium  hydroxides  and  ammonia  only  attack  it  when 
warmed.  When  heated  with  nitric  acid,  it  is  converted  into  a 
greyish-green  compound.  Unlike  Prussian-blue,  it  is  not  soluble  in  a 
solution  of  an  oxalate  or  tartrate.  E.  C.  R. 

Glucosides  of  the  Alcohols.  By  E.  Fischer  (5er.,  26,  2400— 
2412). — A  number  of  sugars  have  been  fonnd  to  form  condensation 
products  of  the  nature  of  glucosides,  with  alcohols  and  hydroxy-acids. 
These  compounds  do  not  react  with  alkalis,  with  Fehling's  solution, 
or  with  phenylhydrazine,  but  they  are  decomposed,  although  more 
slowly  than  cane  sugar,  by  boiling  with  dilute  acids,  or  by  the  action 
of  invertase  or  active  yeast,  into  the  original  alcohol  and  sugar. 
That  they  do  not  react  with  phenylhydrazine  shows  that  they  no 
longer  contain  a  carbonyl  group  ;  this  group  in  the  original  sugar 
must  therefore  have  taken  part  in  the  condensation.  As  for  the 
hydroxy  1,  which  must  also  have  contributed  to  the  water  formed  in 
the  reaction,  it  cannot  have  been  that  united  with  the  a  carbon  atom, 
for  the  product  obtained  (this  vol.,  i,  38)  by  condensing  an  alcohol 
with  benzoin  (which  contains  a  CH'OH  group  in  the  a-position  to  a 
CO  grouf)),  does  react  with  phenylhydrazine.  It  is  most  probable  that 
the  7-hydroxyl  group  is  the  one  concerned,  and,  in  this  case,   the 
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product  formed  from  methylic  alcohol  and  glucose  with  loss  of  water 
will  have  the  formula 

QH-CHo/CH(OH)-CH<^^'^^^^Q^^^^^>CH'OMe. 

These  compounds  are  named  by  combining  the  name  of  the  alcohol' 
with  that  of  the  sugar ;  thus,  ethylrhamnoside  denotes  the  condensa- 
tion product  formed  from  ethylic  alcohol  and  rhamnose.  They  are] 
prepared  by  dissolving  the  sugar  in  the  alcohol,  and  saturating  tlie] 
solution  in  the  cold  with  gaseous  hydrogen  chloride ;  when  the  sugar 
is  insoluble  in  the  alcohol,  it  is  dissolved  in  a  little  water,  and  the 
solution  mixed  with  excess  of  a  saturated  alcoholic  solution  of  hydro- 
gen chloride,  or  an  acetyl  derivative  of  the  sugar  may  be  dissolved  in 
the  alcohol,  and  the  solution  saturated  with  hydrogen  chloride,  in 
which  case  the  same  product  is  obtained  as  when  the  sugar  itself  is 
used.  For  details  of  the  process  by  which  the  product  is  purified  and 
obtained  crystallised,  reference  must  be  made  to  the  original  paper. 
Most  of  these  substances  are  sweet,  but  benzylglucoside  and  ethyl- 
rhamnoside are  bitter. 

Methylglucoside,  CeHnMeOe,  forms  colourless  crystals,  melts  at 
165 — 166°  (uncorr.),  and  has  specific  rotation  [ajj)'®^  =  +157'5°. 
Methylarabinoside,  CsHgMeOs,  crystallises  in  colourless  needles  or 
plates,  and  melts  at  169 — 171°  (uncorr.).  Ethylarahirioside,  CsHgEtOg, 
forms  stellate  groups  of  crystals,  a.nd  melts  at  132 — 135°  (uncorr.). 
Uthylrhamnoside  is  a  colourless,  bitter  syrup  ;  so  is  methylrham- 
noside.  Ethylglucoside  was  obtained  as  a  partly  crystalline,  partly 
amorphous,  mass,  and  is  identical  with  the  "  diglucose  "  of  Gautier 
{Bull.  Soc.  Chim.,  [2],  22,  145).  Benzylglucoside  was  also  obtained 
as  a  bitter,  partly  crystalline,  partly  amorphous,  mass.  Glycol- 
glucoside  forms  a  colourless  syrup.  Lactic  acid  glucoside  was  obtained 
as  a  hygroscopic,  white  powder.  C.  F.  B. 

Quinovose  and  "  Quinovite."  By  E.  Fischer  and  C.  Lieber- 
MANN  (Ber.,  26,  2415 — 24:20). — "Quinovite"  is  shown  to  be  really 
ethyl(2uinovose,  CeHnEtOs,  for  it  is  converted  by  boiling  with  dilute 
acids  into  ethylic  alcohol  and  a  sugar,  to  which  the  name  quinovose  is 
given.  Quinovose  is  shown,  by  analysis  of  its  osazone,  to  have  the 
composition  CeHj^Os;  further,  it  yields  2  :  5-methylfurfuraldehyde 
when  distilled  with  dilute  hydrochloric  acid,  and  so  must  be  a  methyl- 
pentose,  0H-CHMe-[CH-0H]3-CH0.  From  this  follows  the  formula 
given  above  for  ''  quinovite,"  which  agrees  well  with  the  analyses 
of  the  substance,  and  of  its  triacetyl  derivative  published  by  Lieber- 
mann  and  Giesel  (Ber.,  16,  935  ;  Abstr.,  1884,  1191). 

Quinovose  w;^s  obtained  as  a  yellowish  syrup  with  a  sweet,  at  the 
same  time  slightly  bitter,  taste ;  it  is  oxidised  by  bromine  water  to  an 
acid,  readily  reduces  Fehling's  solution,  and  with  phenylhydrazine 
yields  jpUenylquinovo<azone,  C6Hio03(N2HPh)2,  which  crystallises  in 
minute,  yellow  needles,  and  melts  at  193 — 194'^  (uncorr.). 

C.  F.  B. 

Action  of  Lime  and  Alkalis  on  Invert  Sugar.  By  L.  Jesser 
(Chem.  Centr.,  1893,  ii,  364—305;  from  New.  Zeit.  Ruh.-Zucher-Ind. 
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31,  3 — 11). — A  0'2 — 0"4  per  cent,  solution  of  glucose  was  treated  witli 
(liferent  quantities  of  lime,  and  the  product,  after  precipitating  the 
lime  with  carbonic  acid,  was  examined,  and  tlie  lime  and  dry  sub- 
stance determined  in  it.  With  moderate  proportions  of  lime,  and  at 
temperatures  below  the  boiling  point,  100  grams  of  glucose  gave 
]09"8  grams  of  dry  substance  containing  ]6*85  parts  of  calcium 
(?  oxide)  and  92*95  parts  of  organic  matter.  With  a  more  intense 
nction  of  the  lime,  102-4  grams  of  dry  substance  was  obtained,  con- 
taining 167  parts  of  calcium  (?  oxide)  and  85-7  parts  of  organic  con- 
stituents. This  product  is  not  altered  by  prolonged  boiling  with 
caustic  lime.  A  solution  of  laevulose,  treated  in  the  same  way,  is  at 
S0°  ah-eady  converted  into  products  which  are  unaltered  by  boiling 
with  lime,  that  is,  the  lime  acts  more  readily  on  laevulose  than  on 
iglucose.  From  the  above  results,  it  is  possible  to  calculate  the  quantity 
and  composition  of  the  product  formed  by  the  action  of  lime  on 
invert  sugar  ;  and  the  author  obtained  by  experiment  numbers  which 
agreed  with  those  calculated.  The  products  are  neutral  calcium  salts 
which  are  not  optically  active,  do  not  reduce  Fehling's  solution,  and, 
when  treated  with  sulphuric  acid,  yield  volatile  acids. 

When  a  mixture  of  alkali  and  lime  is  employed  in  the  place  of  lime 
alone,  similar  products  are  obtained  containing  the  alkali  in  place  of 
lime. 

The  ratio  of  the  lime  combined  with  these  acids  to  that  of  the 
glucose  employed  is  1^  mol.  of  calcium  (?  oxide)  to  2  mols.  of  glucose, 
and  this  ratio  is  not  altered  by  boiling  with  excess  of  alkali. 

E.  C.  R. 

Resolution  of  Starch  by  the  Action  of  Diastase.  By  C.  J. 
LiNTNER  and  G.  Dull  (Ber.,  26,  2533 — 2547). — By  the  action  of 
phenylhydrazine  on  beer  extract,  isomaltosazone  is  formed,  but  at 
present  it  is  uncertain  whether  the  compound  is  identical  with  that  of 
E.  Fischer,  and  of  Scheibler  and  Mittelmeier.  The  authors  criticise  the 
theory  of  Brown  and  Morris  on  the  resolution  of  tbe  starch  molecule 
(Trans.,  1889,  449),  and  suggest  that  the  various  amyloins  are  merely 
mixtures  of  dextrin  and  isomaltose.  Five  definite  compounds  are 
iormed  by  the  action  of  diastase  on  starch,  namely,  isomaltose  and 
maltose,  and  three  dextrins,  for  which  the  names  amylodextrin,  eryth- 
rodextrin,  and  achroodextrin  are  suggested.  These  substances  were 
isolated  by  treating  the  solutions  with  alcohol  of  various  strengths ; 
their  purity  was  determined  by  means  of  the  refractive  power,  mole- 
cular weight  by  Raoult's  method,  and  their  behaviour  towards 
phenylhydrazine,  alkaline  copper  solution,  and  iodine  in  the  manner 
fully  described  In  the  original  paper. 

Amylodextrin,  (Ci2H2oOio)64,  the  first  decomposition  product  of 
starch,  is  a  fine,  white  powder;  it  is  sparingly  soluble  in  cold  water, 
but  dissolves  on  heating  in  almost  every  proportion,  and  readily  forms 
supersaturated  solutions;  spheroidal  crystals  are  readily  deposited 
from  solutions  containing  20 — 30  per  cent.  The  refractive  power 
[a]i)  =  19G\  The  compound  gives  a  deep  blue  coloration  with  iodine, 
jind  does  not  reduce  alkaline  copper  solution.  Amylodextrin  is  the 
chief  constituent  of  "  amidulin,"  '•  soluble  starch,"  &c. 

Erythrodextrin,     (CizHzoOkOis  -f  H2O  =  (Ci2H2oOio)n'Ci3H220nr     is 


()  ABSTRACTS  OF  CHEMICAL  PAPERS. 

formed  by  the  action  of  diastase  on  the  precedinjr  componnd,  and  is^ 
deposited  from  dilute  alcoholic  solution  in  spheroidal  crystals.  It 
reduces  alkaline  copper  solution,  and  gives  a  reddish-brown  coloratioiij 
with  iodine.     The  refractive  power  [aj^  =  196°. 

Achroodextrin,   (CizHzoOjo^  -f  H2O  =  (CioH2oOio)6-Ci2Ho20n,   is  ex-j 
tremely  soluble  in  water;   in  alcoholic  solution  crystals  are  formedj 
which  could  not  be  isolated.     It  readily  reduces  alkaline  copper  solu-! 
tion,  gives  no  coloration  with  iodine,  and  has  a  slight  sweet  taste. 
The  refractive  power  \_oC\d  =  192°. 

Isomaltose,  C12H22O11,  has  not  yet  been  obtained  in  crystals  ;  it 
undergoes  fermentation  in  presence  of  yeast,  is  converted  into  maltose 
by  the  action  of  diastase,  and  readily  reduces  copper  solution.  The 
refractive  power  [ajp  =  140°.  The  osazone  (see  above)  melts  at 
150 — 153°.  The  successive  stages  in  the  decomposition  of  amyh  - 
dextrin  by  the  action  of  diastase  are  represented  by  the  following 
equations. 

(Ci2H2oOn)54    +    3H2O    =    3[(Ci2H2oO,o)l7.C,2H220n]. 

Erythrodextrin. 

3[(C,,F2oO,o)n,C,2H220H]     +    6H2O    =    9[(C,2H2oOjo)5,C,2H220n]. 

Achroodextrin. 

9[(Ci2H,oOio)5,Ci2H220n]    +    45H2O    =    54C,2H220a    =    54C,2H220a. 

Isomaltose.  Maltose. 

The  authors  point  out  that  in  ordinary  circumstances  all  these 
changes  occur  simultaneously.  J.  B.  T. 

Soluble  Gums.  By  P.  Palladino  {Bull.  Soc.  Chim.y  [3],  9, 
578 — 580). — Soluble  gums  never  contain  starch.  The  presence  ot 
dextrin  is  diJQ&cult  to  recognise,  but  if  an  alkaline  solution  of  a  gum 
is  boiled  for  a  minute  with  aniline  sulphate,  chlorobruciue,  pure 
brucine,  orcinol,  or  orcein,  the  liquid  remains  pale  yellow  with  a 
greenish  tinge,  in  the  absence  of  dextrin,  but  becomes  orange-yellow 
or  brownish-red  if  the  latter  is  present.  Other  results  are  given 
in  the  following  table.     (1)  is  the  sp.  gr.  at  15°  of  solutions  con- 

1.                    2.  3.                    4. 

Kordofan 10450  1-4166  629  -2647 

Galam 1-0448  1-3333  7-23  +  2-11 

Salabreda 1-0448  1-4166  8-18  -f-14-57 

Bas  du  Fleuve 1-0450  1-5000  6-92  -  28-47 

Arabic  (Kordofan)  ....  1-0454  1-3333  6-92  -23-02 

Zula 1-0448  1-1666  7-23  +1284 

Gheziri 1-0446  1-3333  9-75  -}-45-01 

Amrad 1-0425  1-3338  5-03  +71-81 

Australia 1-0438  1-1666  503  +62-21 

Cape 10395  1-5000  7-86  +33-09 

Suakim 1-0450  1-3333  10-06  -21-17 

Turique 1-0450  1-5833  9-12  -h34-41 

Geddah 1-0449  1-4166  5-34  -24-87 
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taining  13024  grams  of  the  ^um  in  100  c.c.  ;  (2)  is  the  viscosity  of 
the  same  solution  as  compared  with  water;  (3)  is  the  acidity  in  terms 
of  arabic  acid  ;   (4)  is  the  specific  rotation,  [a]D,  at  16°. 

The  rotatory  powers  of  solutions  of  diffepent  parts  of  the  same  frag- 
ment of  gum  are  different.  There  is  no  constant  relation  between  the 
rotatory  power  of  the  gnm  solution  and  the  quantity  of  gummic  acid 
obtainable  from  it ;  neither  is  there  any  relation  between  the  rotatory 
power  of  the  gum  and  that  of  the  sugars  obtained  from  it  by  the  action 
of  acids.  C.  H.  B. 

Dimethylbutylamine.  By  P.  Eschekt  and  M.  Freund  (Ber.,  26, 
2490—2493;  compare  Abstr.,  1891,  1172).— Dimethylbutylamine, 
CMe2Et'CH2*NH2,  is  prepared  by  the  reduction  of  ethyldimebhjlaceto- 
nitrile ;  it  boils  at  113 — 114°,  and  readily  absorbs  water  and  carbonic 
anhydride  ;  the  hydrochloride,  CeHisNjUCl,  crystallises  from  a  mixture 
of  alcohol  and  ether,  and  melts  at  225 — 228°.  The  platinochluride^ 
(CeHijISrjgjHaPtCle,  crystallises  from  water,  and  decomposes  at  about 
210°.  The  aurochloride,  CeHisNjHAuCU,  crystallises  in  needles. 
The  phenylthiocarbamide,  NHPh-CS'NH'CHa-CMezEt,  is  deposited 
from  alcohol  in  needles  melting  at  120 — 121°.  The  phenylcarbanilde^ 
NHPh-CO-NH-CHz-CMezEt,  melts  at  103—105°.  JJihexyloxamide, 
C202(NH'CH2*CMeoEt)2,  crystallises  from  alcohol  in  needles,  and 
melts  at  102°.  By  the  action  of  silver  nitrite  on  the  hydrochloride, 
an  alcohol  is  obtained  which  boils  at  119 — 122°;  it  has  the  formula 
CeHiiO,  but  the  quantity  obtained  was  too  small  to  determine  whether 
it  was  methyldiethylcarbinol  (b.  p.  121 — 122"5°),  or  dimethylpropyl- 
carbinol  (b.  p.  122'5 — 123*5°)  ;  the  authors  suggest  that  it  is  the 
former  compound.  Allj?lamine  hydrochloride,  when  treated  with 
silver  nitrite,  yields  allylic  alcohol,  but  no  acetone.  J.  B.  T. 

Guanidine  Derivatives  of  Bibasic  Acids.      By  W.   Traube 

(Ber.,  26,  2551 — 2558). — Gruanidine  reacts  with  ethylic  oxalate  and 

ethylic  malonate  to  form  derivatives  which  correspond  in  composition 

and  chemical  properties  with  parabanic  acid  and    barbituric  acid,  the 

urea    residue    of  these   being   replaced    by   the   guanidine   residue. 

NH'CO 
Oxalylguanidine,  HN!C<  ,       •     ,  is  precipitated  by  acetic  acid  from 

its  solution  in  ammonia,  in  the  form  of  white  crystals  containing  IHjO, 
which  is  lost  at  160°.  The  anhydrous  compound  is  insoluble  in  alcohol 
and  ether,  slightly  soluble  in  water.  It  readily  dissolves  in  alkalis, 
but  decomposes  into  oxalic  acid  and  guanidine  when  the  solutions  aroi 
allowed  to  remain  in  the  cold,  or  more  rapidly  on  boiling.  It  dis- 
solves ill  concentrated  mineral  acids,  and  may  be  recrystallised  from 
hot  dilute  hydrochloric  acid.  When  heated,  it  decomposes  wibhou 
melting. 

PO'NH 

Malonylguanidinep     CHs<^p-^^^L.^C!NH,    also    crystallises   wit' 

IH2O,  which  is  lost  at  110'^.  It  is  slightly  soluble  iu  hot  water 
almost  insoluble  in  cold  water  and  alcohol,  and  dissolves  in  alkali.- 
alkali  caruonates,  ammonia,  and  concentrated  acids.     When  boile 
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\>ith  alkalis,  it  is  decomposed  into  guanidine  and  malonic  acid,  T^ 
"behaves  as  a  monobasic  acid,  and  forms  a  barium  salt,  (CJliNi02)2^^  -f 
SlJzO,  which  is  only  slightly  soluble  in  cold  water.  The  calcimn  salt 
is  readily  soluble  in  hot,  slightly  in  cold,  water.  Dihromomalonyl- 
guanidine,  CiHgBralSraOa,  is  prepared  by  the  direct  action  oF  bromine 
on  malonylguanidine.  It  forms  slender,  almost  colourless  needles,  and 
when  heated  decomposes  with  evolution  of  bromine  vapour  without 
previously  melting.  It  is  insoluble  in  alcohol  and  ether,  slightly 
f-olnble  in  hot  water,  and  dissolves  readily  in  alkalis.  It  is  not 
altered  by  boiling  with  water,  but  is  decomposed  by  boiling  aqueous 
alkalis.  Nitro malonylguanidine,  HN'.*C!(]S'H!CO)2!0H*NO2,  obtained 
by  the  action  of  fuming  nitric  acid  on  malonylguanidine,  is  a 
faintly  yellowish,  crystalline  powder,  which  deflagrates  when  gently 
heated.  Like  dilituric  acid,  the  corresponding  urea  derivative,  it 
dissolves  in  alkalis  with  an  intense  yellow  colour.  The  ammonium, 
sodium,  and  calcium  salts  are  yellow,  crystalline  substances,  only 
slightly  soluble  in  cold  water. 

Isoiiitrosomalonylguanidine,  HN!C*(NH*C0)2!C!N'0II,  is  formed  by 
the  action  of  nitrous  acid  on  malonylguanidine.  The  amm^oniiim  salt, 
which  forms  lustrous,  violet  blue  crystals  containing  IH2O,  decom- 
poses on  heating,  some  ammonia  being  evolved  along  with  the  water. 
It  is  very  slightly  soluble  in  cold,  more  readily  in  hot,  water. 
Aqueous  potash  converts  it  into  the  potassium,  salt,  which  forms 
dark  rose-red  plates.  The  sodium  salt  is  dark  violet,  and  forms  a 
purple  solution  in  water.  The  calcium  salt,  with  4H..0,  forms  very 
slender,  light  red  needles.  The  free  isonitrosomalonylguanidine  is 
separpted  from  its  salts,  on  treatment  with  dilute  sulphuric  acid,  as  a 
greyish  green,  slimy  mass,  which  is  insoluble  in  water,  and  becomes 
red  when  boiled  with  water  or  exposed  to  the  air.  It  dissolves  in 
concentrated  acids,  and  is  oxidised  by  nitric  acid  to  the  nitro- 
compound. 

Amidomalonylguanidine,  HN!Cl(]SrH*CO)2!CH*NH2,  is  obtained  by 
the  action  of  hydrogen  sulphide  on  a  solution  of  isonitrosomalonyl- 
guanidine in  hydrochloric  acid.  When  the  ammonium  salt  of  the 
isonitroso-compound  is  boiled  with  a  solution  of  ammonium  hydrogen 
sulphite,  a  colourless  solution  is  formed,  from  which  crystals  separate 
on  cooling ;  these  have  the  composition 

hn:c:(nh-co)2:ch-nh-so3-nh4, 

aid  correspond  with  the  ammonium  salt  of  thionuric  acid  in  the  urea 
derivatives.  On  treatment  with  dilute  acids,  this  substance  decom- 
poses with  formation  of  sulphuric  acid  and  amidomalonylguanidine, 
the  sulphate  of  which  crystalHses  out  on  cooling.  Amidomalonyl- 
guanidine is  a  yellowish  powder  which  is  scarcely  soluble  in  water, 
and  rapidly  becomes  dark  red  when  exposed  in  a  moist  state  to  the 
air.  It  dissolves  in  acids,  with  which  it  forms  crystalline  salts,  and  is 
also  soluble  in  alkalis.  Both  the  base  and  its  salts  reduce  ammoniacal 
silver  solution,  and  are  oxidised  by  the  halogens  or  concentrated 
nitric  acid  with  formation  of  oxalylguanidine.  When  an  ammoniacal 
solution  of  the    amido-base  is  oxidised  by  a  current  of  air,  or  by 
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mercnrin  oxide,  a  solution  is  obtained  resembling  in  colour  a  con- 
centrated permanofanate  solution.  The  compound  formed,  which 
possibly  corresponds  with  murexide,  is  very  unstable,  and  coiild  not 
be  isolated. 

Imidopseudouric  acid,  HN':C:(NH-C0),:CH-NH-C0-]SrH2,  is  pre- 
pared by  dissolving  the  amido-compound  in  a  boiling  concentrated 
solution  of  potassium  cyanate.  It  crystallises  with  1H.>0,  which  is 
lost  at  135°,  and  is  readily  soluble  in  hot  water,  from  which  it  sepa- 
rates on  cooling  in  lustrous,  slightly  yellowish  needles.  The  yellow 
silver  salt  rapidly  decomposes  with  separation  of  silver. 

A.  H. 

Properties  and  Constitution  of  Hydroxy lamine  and  its 
Homologues.  By  J.  W.  Bruhl  (Ber.,  26,  2508— 2520)— Hydroxyl- 
amine  was  prepared  by  Lobry  de  Bruyn's  method  by  the  action  of 
sodium  methoxide  on  hydroxylamine  hydrochloride,  and  the  product 
fractionated  in  a  vacuum.  The  yield  is  G6  per  cent,  of  the  theoretical. 
The  preparation  of  methylhydroxylamine  and  of  ethylhydroxylamine 
has  been  recently  described  by  Kjellin  (next  abstract)  ;  the  insta- 
bility of  the  latter  compound  probably  accounts  for  the  variations  in 
its  physical  constants.  The  following  results  have  been  obtained. 
Hydroxylamine,  sp.  gr.  074°  =  1-2255  ;  23-574°  =  1-2044.  2)?a  = 
7-193  ;  SDtVa  =  7-228  ;  ^y  -  2)?a  =  0-190.  The  refractive  indices 
were  determined  at  23-5°.  Methylhydroxylamine,  sp.  gr.  20° /4°  = 
1-0003;  ma  =  11-74;  2)tV  =  11-80;  2)?y  -  ma  =  0-31.  Ethyl- 
hydroxvlamine,  sp.  gr.  63-974°  =  0-9079;  ^a  =  16-78;  2)?Na  = 
16-83 ;  hly  -  ma  =:  0-39. 

In  the  course  of  some  hitherto  unpublished  work,  the  author  has 
determined  the  refractive  powers  of  ethylamine  and  of  methylamine. 
The  results  are :  Methylamine,  ma  =  10-23  ;  m^a  =  10-25  ;  my  -  ma 
=  0-29.  Ethylamine,  5i)?a  =  14-80 ;  m^,^  =  14-85 ;  a)t\  -  2)?a  =  0-40. 
With  the  help  of  these  values,  and  knowing  the  refractive  power  of 
ammonia,  and  of  CII2,  it  is  possible  to  calculate  the  separate  values 
for  oxygen  and  nitrogen.  The  mean  values  are:  0,  r*  =  1-535; 
Vva  =  1-565  ■,Xy  -Xa  =  0015.  N-0,  Xa  =  2-332  ;  tNa  =  2-495  ;  Xy  -  Xa 
=  0-072. 

The  numbers  derived  from  ethylhydroxylamine  are  omitted,  for 
the  reason  stated  above.  The  above  refractive  power  of  oxygen  is 
practically  identical  with  that  deduced  from  observations  of  water 
and  organic  compounds  containing  hydroxyl ;  the  ordinary  formula  for 
hydroxylamine  is,  therefore,  confirmed  on  physical  grounds. 

J.  B.  T. 

Substituted  Hydroxy lamines.  By  C.  Kjellin  (Ber.,  26, 
2377 — 2385). — In  order  to  obtain  the  ^-substituted  hydroxy  lamines, 
none  of  which  have  previously  been  isolated,  the  author  prepared 
the  corresponding  nitrogen  substituted  derivative  of  metanitrobenz- 
aldoxirae  (syn-)  by  the  action  of  an  alcoholic  solution  of  sodium 
ethoxide  and  an  alkyl  iodide,  and,  by  distillation  with  steam,  separated 
this  from  the  oxygen  substituted  ether  formed  at  tlie  same  time,  the 
latter  being  easily  volatile;  the  compound  was  then  decomposed  by 
boiling  it  with  concentrated  hydrochloric  acid. 
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^-Ethf/hyldroxylamine,  NHEfc'OH,  cannot  tbe  prepared  from  its 
hydrochloride  by  the  action  of  potash,  and  the  method  employed  by 
de  Bruyn  for  the  isolation  of  hydroxylamine  (Abstr.,  1892,  402)  was 
therefore  used.  The  hydrochloride  of  the  base,  which  can  only  bt; 
obtained  in  the  form  of  a  brown  oil,  is  dissolved  in  a  small  amount 
of  methylic  alcohol,  and  treated  with  rather  less  than  the  calcu- 
lated amount  of  sodium  methoxide  ;  as  the  reaction  is  accompanied 
by  considerable  development  of  heat,  the  liquid  mast  be  cooled. 
The  sodium  chloride  which  separates  is  filtered  off  through  au 
asbestos  filter,  paper  being  attacked  by  the  base,  and  the  filtrate  dis- 
tilled under  a  pressure  of  15  mm.  Methylic  alcohol  passes  over  first, 
followed  by  a  solution  of  the  base  in  the  alcohol,  and  then  the  ethyl- 
hydroxylamine  begins  to  sublime  in  groups  of  small  crystals.  This 
substance,  after  being  pressed  on  a  porous  plate,  forms  colourless, 
odourless,  crystalline  plates  with  a  pearly  lustre,  and  melts  without 
decomposition  at  59 — 60".  The  crystals  are  somewhat  indistinct,  and 
could  not  be  measured.  It  is  very  readily  soluble  in  water  and  methylic 
and  ethylic  alcohols,  less  readily  in  ether,  benzene,  and  light  petroleum, 
in  the  cold,  but  dissolves  in  the  last  named  more  readily  on  heating, 
and  is  deposited  in  long  needles  on  cooling.  It  deliquesces  in  the 
air  when  exposed  in  loosely  stoppered  vessels,  but  when  freely 
exposed  volatilises  without  previous  deliquescence  ;  its  vapour  com- 
bines with  hydrogen  chloride  to  form  white  fumes  of  the  hydrochloride. 
This  base  has  a  strongly  alkaline  reaction,  attacks  organic  matter 
very  vigorously,  and  reduces  copper  and  silver  salts  as  strongly  as 
hydroxylamine  itself.  When  pure,  it  may  be  preserved  for  a  con- 
siderable time,  but  gradually  becomes  yellow,  and  acquires  a  smell 
something  like  that  of  piperidiue.  It  does  not  appear  to  have  any  of 
the  explosive  properties  which  are  characteristic  of  hydroxylamine. 
It  burns  with  a  faintly  luminous  flame  and  without  deflagration,  and 
is  not  decomposed  by  percussion.  Hydriodic  acid  reduces  it  to 
ethylamine.  Hydrochloric  acid  at  300°  decomposes  it  with  formation 
of  ammonia,  and  probably  of  acetaldehyde,  but  the  latter  was  not 
actually  found  among  the  products  of  the  reaction.  The  salts  with 
hydrochloric  and  sulphuric  acids  are  oils,  and  could  not  be  obtained 
in  the  solid  form.  The  acid  oxalate  crystallises  from  water  in  small 
plates  melting  at  95 — 97°,  and  is  readily  soluble  in  alcohol. 

/3-Ethylhydroxylamine  reacts  with  1  mol.  of  phenylic  isocyanate 
forming  a  compound,  the  formula  of  which  is  probably 

NHPh-CO-NEt-OH. 

It  forms  transparent  crystals,  melts  at  98°,  decomposes  at  145°,  and 
in  alcoholic  solution  gives  a  dark  bluish-violet  coloration  with  ferric 
chloride.  It  is  not  affected  by  aqueous  soda  in  the  cold,  but  de- 
composes when  heated,  symmetrical  diphenylcarbamide,  aniline, 
carbonic  anhydride,  and  y3-ethylhydroxylamine  being  formed. 

^-Methylhydroxylamine  is  prepared  in  a  manner  similar  to  the  ethyl 
derivative,  which  it  resembles  in  its  general  properties.  The  last  por- 
tion of  the  distillate  obtained  during  the  preparation  is  redistilled,  and 
the  base  then  passes  over  as  a  colourless  liquid,  which,  when  cooled  or 
shaken,  solidifies  in  long,  colourless  prisms.     When  rapidly  heated  in  a 


ORGANIC   CHEMISTRY.  11 

wide  melting  point  tube,  it  melts  at  42°,  and  solidifies  again  at  20°, 
but  a  thermometer  immersed  in  the  substance  shows  a  temperature 
of  36°  for  the  melting  point.  It  deliquesces  in  the  air  forming  a  liquid 
which  rapidly  evaporates.  Like  the  ethyl  derivative,  it  has  no  explo- 
sive properties  ;  it  is  reduced  by  hydriodic  acid  to  the  correspond- 
ing amine,  and  is  decomposed  by  hydrochloric  acid.  Of  the  salts,  the 
hydrochloride  and  zinc  chloride  compound  have  been  previously 
described  by  Dittrich  {Ber.,  23,  599),  and  by  Crismer  (Abstr.,  1890, 
558).  The  sulphate  is  an  oil,  the  oxalate  only  crystallises  with  diffi- 
culty, and  the  tartrate  could  not  be  obtained  in  the  solid  form.  The 
picrate  forms  small,  yellow  tablets,  melts  at  128 — 130°,  and  dissolves 
very  readily  in  water  and  alcohol.  The  free  base  combines  with 
1  mol.  of  phenylic  isocyanate  to  form  a  substance  of  the  formula 
NHPh'CO-NMe'OH;  this  crystallises  from  hot  light  petroleum  in 
small  tablets  melting  at  93 — 94°  with  decomposition.  In  its  chemical 
properties  it  resembles  the  corresponding  derivative  of  the  ethyl 
compound. 

Hydroxylamine  reacts  with  1  mol.  of  phenylic  isocyanate  to  form  a 
white  powder,  which  is  only  slightly  soluble  in  the  usual  solvents, 
and  melts  at  144°  with  decomposition.  This  substance  has  a  reducing 
action,  gives  a  bluish- violet  coloration  with  ferric  chloride  in  alcoholic 
solution,  and  is  not  altered  by  aqueous  soda  in  the  cold  ;  on  boiling, 
however,  diphenylcarbamide,  aniline,  carbonic  anhydride,  and  hydr- 
oxylamine are  formed.  It  is,  therefore,  most  probably  symmetrical 
phenylhydroxycarbamide,  NHPh-CO'NH'OH.  It  reacts  with  a  second 
molecule  of  phenylic  isocyanate  to  form  a  substance  which  melts  at 
178°  with  decomposition,  and  gives  a  cherry-red  coloration  with 
ferric  chloride ;  this  substance  is  probably  diphenyVhydroxyhiuret, 
NHPh-CO-N(OH)-CO-]S'HPh,  and  the  fact  that  such  a  compound  is 
formed  from  hydroxylamine,  but  not  from  ethyl-  or  methyl-hydr- 
oxylamine,  is  an  additional  proof  that  the  last  two  contain  the  alkyl 
group  combined  with  the  nitrogen  atom.  A.  H. 

Thiocarbamides.  By  H.  Salkowski  {Ber.,  26,  2497—2506; 
compare  Abstr.,  1891,  1474). — On  heating  methylamine  thiocyanat^ 
and  ethylamine  thiocyanate,  they  are  readily  converted  into  the 
corresponding  thiocarbamides,  which  are  extremely  soluble;  it  is 
for  this  reason  that  their  formation  was  not  previously  observed. 
The  amount  of  thiocarbamide  formed  increases  as  the  temperature 
rises,  and  is  also  dependent  on  the  length  of  time  during  which  the 
heating  is  continued.  The  quantity  of  bye-products  also  increases 
with  the  temperature.  The  thiocarbamide  was  determined  by  con- 
version into  sulphide;  the  needful  precautions,  and  the  separation  of 
silver  sulphide  from  silver  thiocyanate,  are  fully  described.  The 
author  replies  to  Mazzara's  recent  criticisms  (Abstr.,  1893,  i,  411)  on 
his  previous  paper  ;  the  chief  questions  at  issue  are  certain  discrepan- 
cies in  the  melting  points  of  several  compounds.  Diethylamine  thio- 
cyanate and  dimethylamine  thiocyanate  ate  converted  by  heat  into 
the  corresponding  thiocarbamides  ;  the  reaction  appears  to  be  inde- 
pendent of  the  temperatnre  (130—150°)  and  of  the  time  ;  the  diethyl- 
amine   salt   undergoes  change  less  readily  than  the    dimethylamine 
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derivative,  but,  in  both  cases,  it  is  much  less  complete  than  with  the 
salts  of  the  primary  amines.  Dimethylthiocarbamide,  NMcz'CS-NHa, 
is  deposited  from  water  in  prisms  ;  it  melts  at  159'',  and  is  not  altered 
on  exposure  to  air.  These  results  are  at  variance  with  the  observa- 
tions of  Spica  and  Carrara,  who  describe  this  compound  as  deliquescent, 
and  melting  at  81 — 82°.  Diisobutjlamine  thiocyauate  and  diiso- 
amylamine  thiocyanate  cannot  be  converted  into  the  thiocarbamides 
by  heat,  as  the  reaction  proceeds  with  even  greater  difficulty  than  in 
the  case  of  the  diethylamine  salt.  J.  B.  T. 

Formaldehyde.  By  G.  Pulvermacher  (Ber.,  26,  2360—2368).— 
With  hydrazine  hydrate,  formaldehyde  yields  formalazine,  C2H4N2. 
This  is  a  very  insoluble,  amorphous  substance,  readily  hydrolysed  by 
mineral  acids  to  formaldehyde  and  salts  of  hydrazine.  ]S"o  pure 
hj^drochloride  could  be  isolated,  but  a platinorMoride,  (C2H4N'2)6,H2PtCl6, 
was  prepared.  Formalazine  is  reduced  by  zinc  and  acetic  acid  to 
ammonia  and  methylamine  ;  no  symmetrical  dimethyhydrazine  could 
be  found  among  the  products.  C.  F.  B. 

Separation  of  Volatile  Fatty  Acids.  By  M.  Wechsler 
(Monatsh.,  14,462 — 469). — Two  fatty  acids,  in  molecular  proportion, 
were  dissolved  in  water,  neutralised  to  the  extent  of  four-fifths  with 
soda,  the  remaining  acid  distilled  over  with  steam,  enough  sulphuric 
acid  added  to  the  residue  to  liberate  three-fourths  of  the  combined 
acids,  the  liberated  acids  distilled  over,  and  the  remaining  acid  finally 
liberated  with  sulphuric  acid,  and  distilled  over.  The  mixtures  investi- 
gated were  formic  and  acetic,  acetic  and  propionic,  acetic  and  butyric, 
acetic  and  isobutyric,  propionic  and  butyric,  butyric  and  isovaleric, 
butyric  and  caproic.  The  first  fraction  always  contained  the  acid  of 
greater  molecular  weight ;  the  last  that  of  less  molecular  weight ;  both 
in  a  nearly  pure  condition,  except  in  the  case  of  the  mixture  of  butyric 
and  isovaleric  acids,  when  no  separation  was  effected  by  the  above 
method.  C.  F.  B. 

Preparation  of  Silver  Formate.  By  E.  J.  Maumen^  (Bull.  80c. 
Chim.,  [3],  9,  580 — 584). — When  silver  nitrate  and  sodium  formate 
solutions  are  mixed  in  equivalent  proportions,  the  precipitate  is  a 
double  sodium  silver  formate,  and  precipitation  is  gradual  and  incom- 
plete. In  presence  of  excess  of  silver  nitrate,  the  double  salt  is  slowly 
converted  into  silver  formate,  but  some  decomposition  takes  place  at 
the  same  time,  silver  and  silver  hydride  being  formed.  The  author 
considers  that  these  phenomena  could  be  predicted  from  his  "general 
laws."  C.  H.  B. 

Preparation  of  Methylethylpropionic  acid,  and  Determina- 
tion of  the  Solubilities  of  its  Calcium,  Barium,  and  Silver 
Salts.  By  V.  KULISCH  (Monatsh.,  14,  559— 571).— This  acid  is 
prepared  by  the  interaction  of  secondary  butylic  iodide,  diethylic 
malonate,  and  sodium  ethoxide,  and  subsequent  treatment  of  the 
resulting  secondary  diethylic  butylmalonate  with  potash,  whereby 
secondary  butylmalonic  acid  is  obtained,  crystallising  in  large  plates 
and  melting  at  76°.     On  heating  in  a  reflux  apparatus  until  no  more 
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carbonic  anhydride  is  evolved,  it  yields  the  acid,  CHMeEt-CH/COOH, 
which  boils  constantly  at  19(3 — 198°.  The  calcium  salt,  (C6Hn02)2Ca 
+  3HoO,  crystallises  in  felted  masses  of  prismatic  needles,  and  has 
the  solubility  s  =  12-642  +  0-31185(^  -  1)  -  0-00383(25  -  If.  The 
barium  salt,  (CBHii02)2Ba  +  S^HoO,  crystallises  badly.  Its  solubility 
is  given  by  the  expression  s  =  11-711  —  033372^  +  0-00464^1  The 
silver  salt  is  a  v^^hite,  amorphous  powder,  having  the  solubility  s  = 
0-8803  -  0-00287^5  +  0-000066^^  G.  T.  M. 

Oxidation  and  Constitution  of  Erucic  acid.  By  M.  Fileti 
and  G.  PONZIO  (/.  pr.  Chem.,  [2],  48,  323— 336).— One  of  the  authors 
has  already  indicated  the  results  which  are  obtained  by  oxidising 
erucic  acid  with  nitric  acid  (Abstr.,  1893,  i,  551).  Calcium  nonylate 
crystallises  with  IH2O,  and  the  maofnesium  salt  with  IJHaO  ;  the 
cadmium  salt  melts  at  91 — 92^,  not  96°. 

The  nitrogenous  compound,  previously  referred  to  (loc.  cit.),  is 
dinitrononane,  CH2Me*[CH2]6*CH(N'02)2 ;  it  is  a  slightly  yellow 
liquid,  which  is  heavier  than  water;  in  the  oxidation  of  erucic  acid  it 
is  a  very  minor  product,  only  amounting  to  some  0*3  per  cent,  of  the 
erucic  acid.  The  pota><sium  derivative,  C9HnKN204,  and  the  ammonium 
derivative  are  described. 

In  order  to  assure  themselves  that  the  non-volatile  acid  which  they 
obtained  along  with  brassylic  acid  was  arachic  acid  and  not  behenic 
acidj  the  authors  prepared  the  amide,  and  compared  it  with  arachamide, 
which  they  found  to  melt  at  108°  (Scheven  and  Gossman,  Annalen, 
97,  262,  give  98 — 99°)  ;  and  with  hehenamide,  which  melts  at  84°  ; 
the  amide  was  identical  with  arachamide.  JBrassylamide  melts  at 
177°. 

Thus  nonylic  and  brassylic  acids  are  the  chief  products  of  the  oxida- 
tion of  erucic  acid  by  nitric  acid,  small  quantities  of  dinitrononane  and 
arachic  acid  being  also  formed.  I  mol.  of  erucic  acid  is  thus  oxidised 
to  1  mol.  of  nonylic  and  1  mol.  of  brassylic  acid.  This  indicates  that 
the  double  linking  in  erucic  acid  occurs  between  the  13th  and  14th 
carbon  atoms  from  the  carboxyl  group,  giving  the  formula 

CH2Me-[CH2]6-CH:CH-[CH2]u-COOH. 

Some  remarks  on  Barach's  paper  (Abstr.,  1893,  i,  551)  are  given 
in  conclusion.  A.  G.  B. 

Oxybehenic  acid.     By  M.  Fileti  {J.  pr.  Ghem.,  [2],  48,  336 

344). — The  method  of  obtaining  this  acid  has  already  been  indicated 
(Abstr.,  1893,  i,  551)  ;  it  appears  to  be  identical  with  the  acid  ob- 
tained by  Holt  and  Baruch  by  the  action  of  strong  sulphuric  acid  on 
behenolic  acid  (Abstr.,  1893,  i,  393),  this  resemblance  being  main- 
tained in  the  derivatives  as  well  as  in  the  acids  themselves.  The 
ethylic  salt  melts  at  54°.  The  author  gives  several  possible  formulae 
for  oxybehenic  acid,  but  he  cannot  regard  the  problem  of  its  con- 
stitution as  solved.  A.  G.  B. 

Lagic  acid.  By  C.  .Boitinger  (Ber.,  26,  2.327—2329;  compare 
Abstr.,  1891, 1U61). — The  author  has  failed  to  obtain  crystalline  lagic 


14  ABSTRACTS   OF  CHEMICAL  PAPERS. 

a'^id  ;  it  may,  however,  be  purified  by  precipitation  with  lipfht  petr- 
oleum from  ethereal  solution  ;  galic  acid  is  first  thrown  down,  then 
lagic  acid,  and  finally  a  colourless,  crystalline  acid  (see  below). 
Lead  acetate  may  be  used  to  approximately  separate  lagic  acid 
from  galic  acid,  lead  galate  being  first  precipitated.  Lead  lagate, 
(C4H303)2Pb,  forms  a  pale  yellow,  voluminous  precipitate  which 
rapidly  changes  to  dense,  white  crystals  on  heating.  Aniline  lagate 
and  dimethylaniline  lagate  are  not  characteristic.  With  phenyl- 
hydrazine,  lagic  acid  yields  a  compound  which,  after  treatment  with 
ether,  forms  yellow  crystals  melting  at  108°  ;  it  undergoes  decora- 
position  on  heating  with  hydrochloric  acid,  or  acetic  acid,  phenyl- 
hydrazine  being  eliminated.  The  lead  salt,  (CioH9"N'202)2Pb,  is 
yellow.  The  remaining  products  of  the  reaction  have  not  yet  been 
fully  investigated.  Lagic  acid  is  completely  decomposed  by  the 
action  of  bromine  and  water  at  100°  under  pressure,  carbonic 
anhydride,  bromoform,  and  other  bromine  derivatives  of  hydro- 
carbons being  formed. 

The  crystalline  acid  (see  above)  was  only  obtained  in  very  small 
quantity ;  it  becomes  transparent  at  171°,  sublimes  and  melts  at  178"", 
and  at  higher  temperatures  vapour  is  evolved  which  induces  tears. 
It  is  readily  soluble  in  water,  and  behaves  like  lagic  acid  when  treated 
successively  with  copper  sulphate,  ammonia,  and  acetic  acid.  The  lead 
salt  is  colourless  and  crystalline.  The  silver  salt  readily  dissolves  in 
water  and  ammonia.  J.  B.  T. 

Constitution  of  Dicyanides  of  Dimolecular  Acids.     By  L. 

BouvEAULT  (Bull.  Soc.  CUm.,  [8],  9,  576—578). — The  dicyanides  of 
dimolecular  acids  (Abstr.,  1893,  i,  558)  in  alkaline  solution  split  up 
into  hydrocyanic  acid  and  the  acid  corresponding  with  the  anhydr- 
ide from  which  they  were  prepared  ;  phenylhydrazine  produces  a 
similar  decomposition,  but  with  formation  of  a  hydrazide.  In  pre- 
sence of  concentrated  hydrochloric  acid,  however,  the  pioducts  are  a 
substituted  tartronic  acid  and  the  acid  corresponding  to  the  an- 
hydride. The  author  considers  that  these  changes  can  be  explained 
in  a  similar  way  to  the  bipolymerisation  of  nitriles.  Two  molecules 
of    the   acid    cyanide   R-CO*CN  +  R-CO-CN    yield    the    dicyanide 

O— CR-CN  .      ^,  ^    ^,  .^       ijxi      ^.      ,       , 

'       JL  ^  ^  n-.  1  or?  Ill  other  words,  the  cyanides  oi  the  dimolecular  acids 
N^lCCO-Il 

are  internal  anhydrides  of  the  monoximes  of  cyanohydroxy-a-dike- 
tones  i{,-C0-C(N6H)-CR(0H)C]Sr,  and  it  is  easy  to  see  that  a  com- 
pound of  this  type  may  decompose  into  an  acid  of  the  type  R'COOH 
aiid  a  nitrile  of  a  substituted  tartronic  acid  N:C*CR(OH)CN',  the 
latter  immediately  undergoing  saponification.  C,  H.  B. 

Action  of  Ethylic  Bromalkylmalonates  on  Ethylic  Sodio- 
malonate.  By  S.  Ruhemann  {Ber.,  26,  2356— 2358).— Ethylic 
bromomethylmalonate  with  ethylic  sodiomalonate  yields,  for  the  most 
part,  dicarbotetracarboxylic  acid,  tlie  phenylhydrazide  of  which, 
C<!(CO-N2H2Ph)2,  is  a  white,  crystalline  powder  decomposing  at  255°, 
and  ethylic  methjdmalonate  is  also  formed.  Ethylic  bromethyl- 
malonate  exhibits  an  analogous  reaction.  C.  F.  B. 
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Behaviour  of  Maleic  acid  when  heated.  By  Z.  H.  Sb:raup 
(Monatsh.,  14,  501 — 504). — Experiments  are  described  which  show, 
iti  contradiction  of  Tanatar  (Abstr.,  1898,  i,  193).  that  inactive  malic 
acid  is  formed  alon^  with  fnmaric  acid  (and  malei>  anhydride)  when 
maleic  acid  is  heated.  Beilstein  has  adopted  Tanatar's  erroneous 
statement  in  the  last  edition  of  his  Handbuch.  C.  F.  B. 

Synthesis  of  Teraconic  acid.  By  H  Stobbe  (Ber.,  26,  2312 — 
2319).— Teraconic  acid,  COOH-CH2-C(COOH):CMp2,  is  prepared  by 
the  action  of  sodium  ethoxide  (2  mols.)  on  a  mixture  of  diethylic 
succinate  (1  mol.)  and  acetone  (2  mols.)  in  absolute  ether  at  low 
temperatures;  the  product  is  dissolved  in  ice-cold  water,  and  the 
sodium  salt  decomposed  by  dilute  sulphuric  acid  ;  on  extraction  with 
ether,  a  mixture  of  two  acids  is  obtained,  which  can  be  separated  by 
treatment  with  benzene,  in  which  teraconic  acid  is  insoluble.  The 
teraconic  acid  was  identified  by  its  properties  and  those  of  its  calcium 
and  barium  salts,  and  also  by  its  conversion  into  terebic  acid. 
The  yield  is  55  per  cent,  of  the  theoretical.  The  author  considers 
that  the  condensation  of  acetone  and  diethylic  succinate  proceeds 
in  a  manner  similar  to  that  of  succinic  acid  and  aldehydes  as  ob- 
served by  Fittip:  and  his  scholars,  and  that  the  formation  of  teraconic 
acid  is  preceded  by  that  of  a  hypothetical  ethylic  diaterebate, 
COOEt-CH2-CH(C06Et)-CMe2-OH.  The  second  acid,  which  is 
readily  soluble  in  benzene,  is  beinof  further  investio-ated.  Ethylic 
succinosuccinate  was  the  only  product  which  could  be  obtained  by 
the  action  of  sodium,  or  of  sodium  ethoxide,  on  a  mixture  of  ethylic 
acetate  and  ethylic  succinate.  J.  B.  T. 

Action  of  Sodium  Ethoxide  on  Ethylic  Dibromosuccinate. 
By  G-.  PuM  {Monatsh.,  14,  491—500;  compare  Abstr.,  1888,  1058). 
— The  product  of  the  action  of  sodium  ethoxide  (2  mols.)  on  ethylic 
dibromosuccinate  (1  mol.),  in  absolute  alcoholic  solution,  contains 
87  per  cent,  of  ethylic  ethoxymaleate,  the  remainder  being'  ethylic 
acetvlenedicarboxylate.  By  cautiously  hydrolysing-  the  product  with 
alcoholic  potash  and  addini^  the  calculated  amount  of  acetic  acid  and 
crystallising',  potassium  hydrogen  acetylenedicarboxylate  was  first 
obtained,  and  then  poiassium  hydrogen  ethoxymaleate,  which  crystal- 
lises in  thin  plates.  The  arAd  itself,  COOH-CH:C(OEt)-COOH,  forms 
minute,  white  needles  which  melt  at  144 — 147°. 

When  the  crude  product  above  mentioned  is  dissolved  in  chloro- 
form, it  takes  up  bromine,  and  the  quantity  of  ethylic  dibromo- 
maleate  isolated  from  this  was  such  as  to  show  that  it  had  been  formed 
from  the  ethoxymaleate  as  well  as  from  the  acetylenedicarboxylate. 

C.  *F.  B. 

Isomerism  in  the  Mucic  acid  Series.  By  Z.  H.  Skkaup 
(Monatsh.,  14,  470—490). — Ethylic  mucate  (which  melts  at  172°, 
and  not  at  158°  as  the  text-books  assert,  and  forms  a  crystalline  com- 
pound, C00Et-[CH-0H]4-C00Et  -)-  CaCU,  with  calcium  chloride), 
when  boiled  for  one  hour  with  acetic  chloride,  yields  ethylic 
a-^e^racef/yZmttcafe,  melting  at  189°;  if  heated  for  four  hours  at  100° 
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with  acetic  chloride  in  a  sealed  tube,  it  yields  an  isomeric  /S-com- 
pound  which  melts  at  122°,  is  much  more  soluble  in  acetone  than  the 
a-isomeride,  and  is  much  more  readily  hydrolysed  by  alcoholic  soda. 
The  latter  can  be  partially  converted  into  the  y3-variety  by  heating  it 
■with  an  acelic  acid  solution  of  hydrogen  chloride.  Both  substances 
are  optically  inactive,  and  both  yield  mucic  acid,  melting  at  225°  (the 
text-books  give  a  wrong  melting  point),  when  hydroljsed  with 
mineral  acids.  The  same  acid  is  also  obtained,  but  in  small  amount, 
when  the  hydrolysis  is  effected  by  means  of  alkalis,  the  main  pro- 
duct consisting  of  a  syrupy  mixture  of  two  acids  identical  in 
composition  with  mucic  acid,  and  of  which  the  calcium  salts  are 
amorphous,  and  have  respectively  the  composition  CeHftOsCa  -H  3H2O 
and  CeHgOsCa  +  2H2O.  Alcoholic  ammonia  attacks  both  a-  and 
^-tetracetylmucates,  the  latter  the  more  readily,  and  among  the  pro- 
ducts mucamide  was  identified.  Benzylamine  converts  the  /3-com- 
pound  into  ethylic  tetracetylbenzylmucamate, 

COOEt-[CH-OAc]4-CO-NH-CH2Ph, 

melting  at  182 — 184°,  and  an  oil,  the  latter  in  larger  amount;  the 
a-compound  yields  a  similar  oil,  but  no  crystalline  compound. 

Benzoic  chloride,  under  the  same  circumstances  as  acetic  chloiide, 
does  not  form  two  isomeric  derivatives  of  ethylic  mucate ;  ethylic  di- 
and  tetra-lenzoylmucate,  melting  respectively  at  174"  and  124°,  are 
obtained. 

Mucic  acid  itself,  when  heated  with  acetic  anhydride  and  a  few 
drops  of  concentrated,  sulphuric  acid,  yields  one  tetracetylmucic  acid  \ 
only  ;  this  melts  at  242 — 243°,  and  crystallises  with  2  moJs.  either  of 
water  or  alcohol.  Monacetylmucic  acid  was  found  in  the  mother 
liquors  from  the  preparation  of  ethylic  a-  and  y3-tetracetylmucates  ; 
it  melts  at  198°,  and  crystallises  with  III2O  in  white  prisms. 

C.  F.  B. 

The  Thiophen  Group.  By  J.  Marcusson  {Ber.,  26,  2457 — 
2465). — The  author  has  been  unable  to  obtain  thiophen  derivatives 
having  a  halogen  or  nitro-group  in  the  ortho-position  to  a  CO  group. 

Phenyl  thienyl  ketone  is  most  easily  obtained  by  exposing  a  mix- 
ture of  thiophen,  aluminium  chloride,  and  excess  of  benzoic  chloride 
to  direct  sunlight.     It  boils  at  300°,  and  solidifies  in  needles. 

Dlhromothiemjl  phenyl  Jcetone,  C4SHBr2'COPh  [=  2  :  3  :  5],  is  ob- 
tained by  allowing  the  ketone  to  remain  for  some  time  in  contact 
with  excess  of  bromine.  It  crystallises  in  beautiful  white  needles, 
and  melts  at  80°.  The  oxime  forms  slender  needles,  melts  at  176°, 
and  is  soluble  in  sodium  hydroxide.  The  oxime  is  not  altered  by 
boiling  with  concentrated  sodium  hydroxide,  but  when  warmed  with 
acetic  anhydride,  it  yields  an  acetyl  compound,  which  crystallises  in 
slender  needles,  and  melts  at  109°. 

Dibromothienyl  phenyl  ketone  is  scarcely  acted  on  when  allowed 
to  remain  with  excess  of  bromine  for  eight  days  at  the  ordinary 
temperature ;  when  heated  at  100°,  it  yields  tetrabromothiophen. 
When  mixed  with  cold  fuming  nitric  acid,  it  yields  metanitrobenzoic 
and  benzoic  acids. 

Berizoylethylthiophen,   when    suspended    in   bromine    water    and 
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t  reated  with  bromine  at  0°,  is  completely  converted  into  tetrabromo- 
tliioplien.  A  monohromo-compound,  CiSHEtBr'COPh  [=  2:3:  51, 
is  obtained  by.  shaking  benzoylethylthiophen  with  bromine  water  and 
-.iibjecting  the  product  to  steam  distillation.  It  is  a  yellow  oil 
which  is  converted  into  tetrabromothiophen  by  the  further  action  of 
bromine. 

Nitrohenzoylefhylthiophen,  COPh'CiSHEt'I^Oa,  is  obtained  by 
gradually  adding  fuming  nitric  acid  to  the  ketone  and  cooling  with 
water.  It  crystallises  in  pale  yellow  needles,  melts  at  117",  and 
^ives  a  beautiful  violet  coloration  with  sodium  hydroxide  in  alcoholic 
solution.  The  nitro-group  is  not  eliminated  by  boiling  with 
:iydroxylamine  and  alcoholic  potash. 

Dibromothiophencarboxylic  acid,  when  heated  with  excess  of 
)romine  in  a  sealed  tube  at  100°,  is  converted  into  tetrabromothio- 
phen. E.  C.   R. 

Action  of  Sodium  on  Orthodibromobenzene.  By  W.  Hosaeus 
Monatsh.,  14,  323 — 332). — Goldschmiedt  has  shown  that  by  the  action 
1:'  sodium  on  metadibromo benzene  and  paradibromobenzene,  sub- 
stances of  the  formula  CvgHs-zBra  are  formed  (Monatsh.,  1886,  541). 
When  orthodibromobenzens,  dissolved  in  ether,  is  boiled  with  metallic 
sodium  for  about  200  hours,  a  substance  of  the  same  formula  is  ob- 
tained, to  which  the  author  gives  the  name  of  orthotridecaphenylene 
dihromide.  It  is  a  yellow,  amorphous  powder,  which  softens  at  about 
245°,  and  melts  at  280 — 290°.  Like  the  isomeric  substances  obtained 
by  Goldschmiedt,  it  is  insoluble  in  alcohol,  and  readily  soluble  in 
benzene,  chloroform,  and  carbon  bisulphide,  but  differs  from  them  in 
being  soluble  in  ether.  It  was  found  impossible  to  obtain  any 
further  condensation,  either  by  the  action  of  sodium  or  heated  mag- 
nesium on  the  compound.  The  molecular  weights  of  all  three 
substances  were  determined  by  the  boiling-point  method,  benzene 
being  used  as  the  solvent.  In  each  case  the  molecular  weight  was 
found  to  correspond  with  the  formula  C78H52Br2.  Schiff's  method 
for  the  preparation  of  orthodibromobenzene  (Abstr.,  1891,  44)  was 
employed,  but  orthodibromaniline  sulphate,  instead  of  the  free  base, 
was  diazotised  in  alcoholic  solution  by  means  of  ethylic  nitrite.  In 
this  way,  a  yield  of  50  per  cent,  of  the  theoretical  was  ob- 
tained. A.  H. 

Parachlorobromocymene  and  its   Oxidation  Products.    By 

G.  Plancher  (Gazzetta,  23,  ii,  68 — 75). — On  heating  parabromo- 
thymol  with  phosphorus  pentachloride  at  160 — 200°,  neutralising 
with  sodium  carbonate,  and  distilling  the  product  in  a  current  of 
steam,  parachlorobromocymene  passes  over,  whilst  trihromothymyl 
phosphate,  (CioHi2Br)3P04,  remains ;  the  latter  can  be  purified  by 
crystallisation  from  a  mixture  of  alcohol  and  ether,  and  forms  opaque, 
;icicular  crystals,  melting  at  94 — 95°. 

Parachlorobromocymene  is  also  obtained  by  brominating,  in  presence 

r  iodine,  the  chlorocymene  prepared  from  thymol ;  it  is  a  colourless, 

almost  odourless,  highly  refractive  liquid,  which  boils  at  259 — 261° 

YOL.  LXVl.   i.  C 
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under  a  pressure  of  750*8G  mm.  On  oxidation  with  dilute  nitric  acid, 
it  yields  clilorohromotercphthalic  acid, 

CeH2BrCl(COOH)2  [Br  :  CI  :  (COOH)^  =1:4:2:5], 

which  is  purified  by  crystallisation  from  acetic  acid ;  it  forms  long, 
lustrous  needles,  begins  to  sublime  at  240',  and  melts  at  308 — 310° 
(corr.),  with  slight  decomposition.  It  is  soluble  in  alcohol  and  acetic 
acid,  but  only  sparingly  in  boiling  water  and  benzene  ;  the  diethylic 
salt  melts  at  115 — 116"5°.  The  products  of  oxidation  also  contain 
chlorohromo^aratoluic  acid,  CeHsMeBrCl-COOH  [Br  :  CI :  Me  :  COOH 
=  1:4:2:5],  and  a  cMorohromocumic  acid  (?),  which  are  best 
separated  by  distillation  in  a  current  of  steam  ;  the  latter  acid  forms 
small  prisms  melting  at  124 — 128°,  but  was  not  obtained  in  sufficient 
quantity  for  complete  examination.  The  former  acid  separates  from 
acetic  acid  in  small,  silky  crystals  melting  at  185 — 187° ;  it  is  soluble 
in  alcohol  or  acetic  acid,  but  only  sparingly  so  in  benzene,  petroleum, 
or  water.  W.  J.  P. 

Elimination  of  Halogens  from  Substituted  Phenols.    By  F.  W. 

ScHLiEPER(5er.,  26,  2465— 2471;  compare  Abstr.,  1892,  704).--Chloro- 
metanitrophenol  is  prepared  by  passing  dry  chlorine  over  finely-divided 
metanitrophenol ;  it  does  not  crystallise  from  the  usual  solvents,  and, 
after  washing  with  water  and  drying,  melts  at  120°.  When  warmed 
with  stannous  chloride  (6  mols.)  and  concentrated  hydrochloric  acid, 
it  yields  chlorometamidojphenol,  which  melts  at  85 — 87°. 

ChIoro7iitroanisoil  is  prepared  by  the  interaction  of  chloronitro- 
phenol,  sodium  methoxide,  and  methylic  iodide.  It  crystallises  in 
bright  yellow  needles,  melts  at  90°,  and,  on  reduction,  yields  chlor- 
anisidine. 

lodometanitrophenol  is  obtained  by  adding  powdered  iodine  and 
mercurous  oxide  to  an  acetic  acid  solution  of  metanitrophenol.  It  is 
a  bright  yellow  powder,  melts  at  134",  and,  on  reduction,  yields  met- 
amidophenol. 

lodonitroanisdil,  prepared  in  a  similar  way  to  the  chlorine  compound, 
crystallises  in  bright  yellow  needles,  melts  at  121 — 122°,  and,  on 
reduction,  yields  metanisidine,  which  is  an  oil,  and  boils  at  250 — 260° 
(uncorr.). 

Bromorthonitrophenol  and  bromoparanitrophenol,  as  stated  by 
Brunek  and  Korner,  on  reduction,  yield  bromorthamido-  and  bromo- 
paramido-phenol  respectively. 

When  the  above  chloranisidine  is  diazotised  and  the  diazo-groups 
are  displaced  by  hydrogen  by  Friedlander's  method,  it  yields  ortho- 
chloranisoil,  which  boils  at  198° ;  from  this  the  author  concludes  that 
the  above  compounds  have  the  constitution  OH :  halogen :  NOo  = 
1:2:3.  E.  C.  R. 

Metanitroorthocresol.  By  0.  Michel  and  E.  Gkandmougin  {Ber.y 
26,  2349 — 2354). — The  mixture  of  nitroindazole  and  nitrocresol 
(containing  respectively  30  and  70  per  cent,  of  these  substances) 
obtained  by  diazotising  nitrotoluidine  and  heating  the  product 
(Abstr.,  1891,  312)  is  dissolved  in  very  dilute  aqueous  soda,  and  the 
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solution  is  saturated  with  carbonic  anhydride,  which  precipitates  the 
nitroindazole.  The  nitrocresol  remains  in  solution,  and  can  be  pre- 
cipitated by  the  addition  of  mineral  acids.  It  was  thus  obtained  pure, 
and  various  derivatives  of  it  were  prepared;  their  melting  points 
differ  considerably  from  those  of  the  same  substances,  as  previously 
prepared  from  impure  materials  (Abstr.,  1884,  1006). 

Metanitroorthocresol  [Me  :  OH  :  NOa  =  1:2:4]  crystallises  in 
pale  yellow  needles  melting  at  118° ;  its  acetyl  and  benzoyl  derivatives 
in  lustrous,  white  needles  melting  respectively  at  74°  and  126°. 
With  bromine  in  acetic  acid  solution,  it  yields  dibromonitrocresol, 
which  crystallises  in  yellowish  needles  melting  at  115°,  and  yields  an 
acetyl  derivative  in  short,  white  prisms  melting  at  127°.  By  allowing 
nitrocresol  to  remain  with  diazotised  nitrotoluidine  in  cold  alkaline 
solution,  ortho-  and  para-azonitrotoluenenitrocresol 

NO^-CeHaMe-ISriN'CeHaMeCOH)-^©^  [Me  :  N  &c.  :  NO2  =  1' :  2'  :  4'] 

are  obtained,  and  may  be  separated  by  crystallisation  from  aniline 
and  alcohol,  in  which  the  para- compound  is  more  soluble.  The  ortho- 
compound  [Me  :  OH  :  NO2  :  N  &c.  =  1:2:4:8]  crystallises  in 
matted,  brown  needles,  melts  with  decomposition  at  250 — 260°,  and 
yields  an  acetyl  derivative  forming  brown  needles  melting  at  205°, 
The  para-compound  [1:2:4:5]  crystallises  in  lustrous,  red  needles 
melting  at  260 — 270°,  and  its  acetyl  derivative,  in  orange-yellow 
needles  melting  at  211°.  C.   F.  B. 

Preparation  of  Parabromothymol.  By  G.  Plancher  (Gazzetfa, 
23,  ii,  76 — 79), — Parabromothymol  is  conveniently  prepared  by  the 
direct  bromination  of  thymol  in  acetic  acid  solution ;  the  product 
solidifies  when  poured  into  water,  and  is  then  purified  by  precipitating 
its  solution  in  soda  by  sulphuric  acid.  No  other  compound  could  be 
isolated  from  the  product  of  bromination.  W.  J.  P. 

Metadiiodoqmnone.  By  P.  Kehrmann  and  J.  Messinger  (Ber., 
26,  2377). —  Metadiiodoquinone  may  be  obtained  by  the  oxidation  of 
symmetrical  triiodophenol  by  means  of  chromic  acid.  The  yield  is, 
however,  not  so  good  as  that  g^iven  by  Siefert's  original  method  of 
preparation  (J.  pr.  Chem.,  [2],  28,  437).  A.  H. 

Phenylallylcarbinol.  By  H.  Fournier  (Bull.  80c.  CMm.,  [3],  9, 
600— 601).— FJwnylallylcarhinol,  CaHs'CHPh-OH,  is  obtained  by  the 
action  of  allylic  iodide  on  benzaldehyde  in  presence  of  zinc  turnings 
and  dry  ether.  It  is  a  colourless,  somewhat  viscous,  and  highly- 
refractive  liquid,  with  a  feeble,  aromatic  odour.  It  boils  at  228 — 229° ; 
sp.  gr.  at  18°  =  1-004  ;  refractive  index  for  D  at  17°  =  1-534  ;  moleculai- 
weight  as  determined  by  Baoult's  cryometric  method,  152  (calc.  148). 

When  heated  with  acetic  anhydride  at  180°  for  three  hours,  it 
yields  an  acetate,  CgHe'CHPh-OAc,  which  is  a  colourless  liquid  boiling 
at  239— 240;  sp.  gr.  at  18°  =  1-015.  C.  H.  B. 

Action  of  Nascent  Bromine  on  some  Benzene  Derivatives. 
By  W.  Vaubel  (/.  pr.  Chem.,  [2],  48,  315— 322).— This  is  a  con- 

c  2 


20  ABSTRACTS  OF  CHEMICAL  PAPERS. 


tinuation  of  the  author's  work  on  the  subject  (compare  Abstr.,  1893, 
i,  560).  The  reactions  which  have  been  studied  are  those  between 
nascent  bromine  and  methylaniline,  ethylaniline,  acetanilide,  acefc- 
orthotolaidide,  and  acetoparatoluidide.  respectively.  The  influence 
which  the  various  groups  concerned  in  these  compounds  exert  on  the 
entry  of  the  bromine  is  considered,  and  illustrated  by  drawings  which 
represent  the  author's  conception  of  the  benzene  nucleus  (Abstr., 
1891,  1343).  A.  G.  B.  ■ 

Reduction  of  Dinitro- compounds  in  Alkaline  Solution.    By 

E.  Lellmann  and  J.  Haas  (Ber.,  26,  2583— 2589).— The  behaviour  of 
orthodinitrodibenzylamine  and  of  its  phenyl  derivative  on  reduction 
in  alkaline  solution  has  been  described  (Abstr.,  1892,  316,  890;  1893, 
i,  201).  The  present  experiments  deal  with  the  reduction  of  aliphatic 
alky]  derivatives  of  the  above-named  base. 

Orthodinitrodibenzi/lethylamine,  IsrEt(CHo'C6H4*N02)2)  is  obtained 
by  heating  on  the  water  bath  an  alcoholic  solution  of  orthonitro- 
benzylic  chloride  with  mixed  aqueous  solutions  of  ethylamine  and 
soda ;  the  separation  of  the  secondary  products  and  the  isolation  of 
the  new  base  is  described.  It  separates  from  alcohol  in  large,  trans- 
parent yellow  crystals,  melts  at  56°,  and  forms  sparingly  soluble 
platino-  and  auro-chlorides.  When  reduced  with  zinc  dust  and  alco- 
holic soda,  ortTiodiamidodihenzyletliyla'mine  is  obtained  ;  this  crystallises 
in  white  needles,  and  melts  at  94°.  OrtJiodianudodibenzylmethylamine, 
prepared  by  reducing  the  dinitro-base  (Gabriel  and  Jansen,  Abstr., 
1S92,  218),  melts  at  96°.  Orthodinitrodibenzylpropylamine  melts  at 
31°,  and  the  diamido-hs^se  at  112°.  Orthodinitrodihenzylisohutylamine 
melts  at  62°,  and  the  diamido-hsii^e  melts  at  132°.  Ortliodinitrodihenzyl- 
allylamine  melts  at  55°,  and  the  diamido-h2i,s,Q  at  104°.  Ortliodinitrotri- 
henzylamine  melts  at  82°,  the  diamido-hdiBQ  at  143°.  A  small  amount 
of  ortTiodinitrodihenzylortlwtoluidine  is  obtained  by  heating  together 
alcoholic  solutions  of  orthotoluidine  and  orthonitrobenzylic  chloride  ; 
it  melts  at  205°.  A.  R.  L. 

Oxidation  of  Pentamidobenzene.  Bv  A.  W.  Palmier  and  H. 
S.  Gkindley  {Ber.,  26,  2304— 2307).— Pentamidobenzene  hydro- 
chloride is  treated  with  sodium  acetate,  and  the  aqueous  solution 
oxidised  for  48  hours  by  means  of  a  stream  of  air  at  the  ordinary 
temperature.  The  product,  which  is  dark  brown  and  insoluble  in 
the  ordinary  media,  appears  to  be  triamidoquinone  or  amidodiimido- 
quinol,  06117X302 ;  it  does  not  melt,  but  on  heating  decomposes 
with  evolution  of  ammonia,  is  i-eadily  soluble  in  nitric  acid,  more 
sparingly  in  glacial  acetic  acid  and  hydrochloric  acid  with  an  amber 
colour;  sulphuric  acid  produces  a  mahogany  colour;  with  dilute 
potash  or  soda,  a  blue  coloration  is  obtained,  which  changes  after 
some  time.  On  heating  with  hydrochloric  acid  at  130 — 160°  under 
pressure,  although  the  compound  appears  to  be  unaltered,  yet  one- 
third  of  the  nitrogen  is  eliminated  as  ammonia. 

.  Bj  the  action  of  air  on  pentamidobenzene  hydrochloride  in  aqueous 
■solution,  a  compound  is  formed  which  contains  chlorine,  dissolves  in 
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water  wifh  a  reddisli-brown  colour,  and  is  precipitated  by  hydro- 
chloric acid. 

Pentamidotoluerie  liydrochloride,  on  oxidation  in  presence  of  sodium 
acetate,  yields  a  compound  CeHsMeN'aOo,  which  closely  resembles 
the  benzene  derivative,  but  is  somewhat  more  soluble.         J.  B.  T. 

Organic  Salts  of  Diamidophenol  and  Triamidophenol.    By 

A.  LuMiliRE  and  A.  Seyewetz  (Bull.  Soc.  CMm.,  [3],  9,  595 — 599). — 
The  oxalate  and  picrate  are  the  only  salts  of  diamidophenol  and 
organic  acids  that  have  any  special  interest.  All  the  others  are  very 
unstable,  rapidly  turn  brown,  even  when  their  solutions  are  concen- 
trated in  a  vacuum,  and  cannot  be  isolated  in  a  crystalline  form. 

Diamidophenol  oxalate,  OH-C6H3(NH2)2,H2C204,  forms  small, 
white  crystals,  almost  insoluble  in  cold,  but  somewhat  soluble  in  hot, 
water,  very  slightly  soluble  in  cold  alcohol  or  ether.  It  dissolves 
easily  in  cold  solutions  of  alkalis  or  inorganic  acids  and  in  hot  solutions 
of  organic  acids.  In  presence  of  sodium  or  potassium  hydroxide, 
the  solution  rapidly  absorbs  oxygen  from  the  air,  and  becomes  red ; 
ill  presence  of  ammonia,  it  becomes  dark  blue,  this  reaction  being  very 
sensitive.  The  salt  dissolves  in  aqueous  solutions  of  certain  salts  that 
have  a  feeble  alkaline  reaction,  such  as  sodium  sulphite  or  acetate, 
and  the  solutions  with  sulphite  are  energetic  developers  of  photographic 
plates.  A  2  per  cent,  solution  of  sodium  sulphite  dissolves  1'5  per 
cent,  of  the  oxalate,  a  10  percent,  solution  dissolves  5'5  per  cent.,  and 
a  saturated  (1 7  per  cent.)  solution  dissolves  7  per  cent. 

Diamidophenol  picrate,  OH'C6H3(NH2)2,2C6H3N'307,  forms  confused, 
silky,  lemon-yellow  needles,  which  alter  rapidly  in  presence  of  air 
when  moist,  but  are  stable  when  dry.  It  melts  with  decomposition  at 
120°,  is  only  slightly  soluble  in  cold  water,  somewhat  soluble  in 
alcohol,  readily  in  ether  or  acetone,  but  insoluble  in  benzene.  The 
salt  is  decomposed  by  acids,  and  dissolves  in  alkalis,  the  latter  solu- 
tions absorbing  oxygen  from  the  air,  and  becoming  deep  red-brown 
in  presence  of  potash  or  soda,  and  deep  green  in  presence  of  ammonia. 
At  about  120°.  it  decomposes  suddenly  with  incandescence.  Diamido- 
phenol picrate  reduces  soluble  silver  salts,  but  has  no  special  value  in 
photography. 

Triamidophenol  picrate,  C6H2(N"H2)2,OH-3C6H3]S'307,  forms  yellow, 
silky,  confused,  acicular  crystals,  only  slightly  soluble  in  cold  water, 
but  more  so  in  hot,  very  soluble  in  alcohol,  and  also  in  ether 
and  acetone,  forming  green  solutions  in  all  cases.  It  is  insoluble  in 
benzene,  is  decomposed  by  acids,  and  is  only  slightly  soluble  ii , 
alkalis.  The  salt  alters  very  rapidly  if  exposed  to  air  whilst  moist, 
and  becomes  deep  olive-green,  but  is  stable  when  dry.  It  melts  with 
decomposition  at  about  9G — 97"*,  and  at  about  140 — 150°  decomposes 
with  incandescence.  This  salt  only  very  slowly  reduces  soluble 
silver  salts. 

Other  salts  of  triamidophenol  are  obtained  by  the  action  of  acids  on 
solutions  of  the  sulphite  (loc.  cit.),  but  the  formate,  acetate,  oxalate, 
tartrate,  and  citrate  do  not  crystallise  well,  and  their  solutions  alter 
even  when  concentrated  in  a  vacuum.  C.  H.  B. 
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Amido-derivatives  of  Phloroglucinol.  By  J.  Pollak  {Monatsk., 
14,  401 — 427). — When  phloroglucinol  is  heated  with  aqueous  ethyl- 
amine  at  110 — 120°  in  a  sealed  tube,  cUethylamidohydroxybGnzcnc, 
OH*CGH3(NHEt)2  [=1:3:  5],  is  formed;  if  it  is  desired  to  obtain 
the  free  base,  it  is  best  to  allow  phloroglucinol  to  remain  for  some 
time  in  contact  with  ethylamine  at  the  ordinary  temperature  and  in 
the  absence  of  air.  The  base  is  a  crystalline  substance  melting  at 
106 — 108°,  and  is  converted  by  prolonged  boiling  with  water  into 
phloroglucinol.  The  hydrochloride^  CioB[i6N20,2HCl,  crystallises  in 
colourless,  transparent,  triclinic  tables  (a  :  6  :  c  =  1*03734  :  1  :  0*6749  ; 
a  =  92°  31V,  /3  =  96°  41',  7  =  93°  34')  melting  with  decomposition  at 
1^^—201°  \  i\\Q  platinochloride,  CioHi6N20,H2PtCl6  +  H2O,  crystallises 
in  yellow,  lustrous  needles,  decomposing  above  130°.  A  triacetyl 
derivative,  OAc*C6H3(]SrEtAc)2,  was  obtained  in  white,  triclinic  plates 
a :  6 :  c  =  1  :  1*0459  :  1*6598 ;  a  =  79"  53',  y3  =  65°  54',  7  =  112°  7' ; 
it  distils  unchanged,  and  melts  at  92 — 95""  when  crystallised  from 
benzene,  but  at  80 — 85°  when  crystallised  from  ether ;  boiling  with 
■water  converts  it  into  the  diacetyl  derivative,  OH"C6H3(NEtAc)2, 
which  forms  lustrous,  monocHnic  prisms  a:  h  :  c  =  0*7764  : 1  :  0*3960  ; 
it  yields  an  ethoxy -derivative,  OEt'06H3(]S'EtAc)2,  melting  at  65 — Q7°, 
and  a  dinitroso-derivative,  OH*C6H3(NEt*I^O)2,  crystallising  in  yellow- 
ish-white needles,  and  melting  at  136 — 138°. 

When  concentrated  ammonia  is  allowed  to  remain  for  1  to  3  days  in 
contact  with  phloroglucinol  in  a  sealed  tube  at  the  ordinary  tempera- 
ture, p^Zoramme,  ]SrH2*C6H3(OH)2,  is  obtained;  it  crystallises  in  white 
needles,  and  melts  at  146 — 152°.  The  hydrochloride  with  H2O, 
does  not  melt  below  260°,  and  yields  phloroglucinol  on  prolonged 
boiling  with  water;  the  triacetyl  derivative  is  a  white,  crys- 
talline powder  melting  at  119 — 121°.  If  phloroglucinol  is  allowed 
to  remain  in  contact  with  concentrated  ammonia  for  14  days,  it  is 
partially  converted  into  1:3:  6-diamidohydroxyhenzene, 

OH-CgH3(NH,)2  ; 

this   crystallises    in    nearly   colourless,    lustrous    prisms,    melts    at 
168 — 170°,  and  yields  an  acetyl  derivative  melting  at  201 — 204°. 

As  most  of  the  compounds  described  decompose  in  air,  especially 
when  still  impure,  many  of  the  operations  were  performed  in  an 
atmosphere  of  hydrogen.  C.  F.  B. 

Action  of  Nitrous  acid  on  Amidoparadichlorobenzene.    By 

T.  Zettel  (Ber.,  26,  2471—2473). — A  compound  which  the  author 
believes  to  be  tetrachlorodiazoamidohenzene  is  obtained  by  adding 
amylic  nitrite  to  an  alcoholic  solution  of  paradichloraniline.  It 
crystallises  from  light  petroleum  in' beautiful,  lustrous  prisms,  from 
benzene  in  slender  needles,  melts  at  170°  with  decomposition,  and  is 
unaltered  by  boiling  with  fuming  hydrochloric  acid,  water,  or  sulph- 
uric acid.  When  heated  with  fuming  hydrochloric  acid  in  a  sealed  tube 
at  130°,  it  is  converted  into  dichloraniline  and  tetrachloroquinol. 
When  reduced  with  stannous  chloride  and  hydrochloric  acid,  it  yields 
paradichloraniline  and  a  compound  which  the  author  believes  to  be 
paradichloro'phenylhydrazine ;    this    crystallises    from    hot  water    in 
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slender,  white  needles,  melts  at  105°,  and  quickly  reduces  Fehling's 
soltttiou.     The  hydrochloride  crystallises  in  slender  needles. 

E.  C.  R. 
Constitution  of  the  Cyanophenylhydrazines  and  the  Triazole 
Compounds  derived  from  them.     By  E.  Bamberger  and  P.  de 
Gruyter  (Ber.y  26,  2385 — 2397). — Formazyl  methyl  ketone, 

NHPh'N:C(N2Ph)-C0Me, 

is  converted  by  the  action  of  ammonium  sulphide  into  a  base  melting 
at  183°,  which  has  been  described  by  Bamberger  and  Lorenzen 
(Abstr.,  1893,  i,  157).  A  further  study  of  this  substance  (details  of 
which  will  shortly  be  published)  has  shown  that  it  has  the  formula 
NHPh'N!C(NH2)'C0Me.     Substances  containing  the  group 

(NHPh-NiC-NHa), 

which  is  analogous  to  that  present  in  the  amidoximes  (OH'N'iC'NHa), 

are  termed  by  the  authors   amidrazones,  and  the  base  in  question 

therefore   receives    the    name   of    acetylamidrazone.     When   treated 

with   acetic   anhydride,    it    is    converted   into    phenylacetylmethyl- 

■xx^,    ^ISTZlC-COMe        ,.,  .^  ..         ,  X      . 

triazole,  !NPh<^  i  ,   which,    on    oxidation    by   potassium 

permanganate  in  the  presence  of  sodium  carbonate,   yields  phenyl- 

methyltriazolecarboxylic   acid,  ^Pti<     "7"  i  .     This  acid  is 

identical  in  every  respect  with  the  acid  obtained  by  Bladin  (Abstr., 
1887,  138)  from  cyanophenylhydrazine  by  the  action  of  acetic 
acid  and  hydrolysis  of  the  product.  Starting  from  the  formula 
proposed  by  Bladin  for  cyanophenylhydrazine,  his  method  of 
formation  leads  to  a  formula  for  the  acid  which  is  different 
from  that  which  would  be  assigned  to  it  considering  the  way 
in  which  it  is  obtained  from  formazyl  methyl  ketone,  as  is  shown 
by     a    comparison     of     his    formula    for    methyltriazolecarboxylic 

2  3 

acid,  PliN<  _,"Trr~^  '       ,  with  those  given  above.     According  to 
L'(UL)Uli).J\ 
5  4  .  .-, 

Bladin,  the  compound  is  a  l-phenyl-3-methyl-5-carboxylic  acid, 
whilst,  according  to  the  method  adopted  by  the  authors,  it  is  a 
l-phenyl-5-methyl-3-carboxylic  acid. 

Similar  relations  hold  with  regard  to  phenyltriazolecarboxylic 
acid,  which  has  also  been  prepared  by  the  authors,  and  found  to  be 
identical  with  that  previously  obtained  by  Bladin. 

Phenylmethyltriazolecarboxylic  acid,  when  heated  at  the  tempera- 
ture of  its  melting  point,  loses  carbonic  anhydride,  and  forms  phenyl- 
methyltriazole ;  the  latter  was  obtained  by  Bladin  as  an  oil,  but 
the  authors  have  succeeded  in  preparing  it  in  the  form  of  crystals 
melting  at  191°.  An  isomeric  substance  which  melts  at  86 — 87*,  and 
is  undoubtedly  different  from  the  compound  obtained  by  Bladin  and 
the  authors,  has  been  prepared  by  Andreocci  (Abstr.,  1892,  636)  by 
the  action  of  phenylhydrazine  on  acetylurethane,  a  mode  of  formation 
which  leads  to  a  formula  identical  with  that  ascribed  by  Bladin  to  the 
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substance  obtained  by  him.  These  inconsistencies  are  removed 
if  the  formation  of  dicyanophenylhydrazine  is  regarded  as  analogous 
to  the  production  of  the  amidoximes  by  the  action  of  hydroxyl- 
amine  on  cyanides:  NiC-ClSr  +  NH/]>^HPh  =  NHPh-NiCCCN)-!^!!,. 
Dicyanophenylhydrazine  thus  becomes  cyanamidrazone,  and  the  form- 
ation of  l-phenyl-5-methyltriazole-3-carboxylic  acid  is  accounted  for 
■without  difficulty. 

The  formula  proposed  for  "  dicyanophenylhydrazine  "  is  confirmed 
by  the  fact  that  this  substance  is  formed  when  "  flaveanwasserstoff  " 
is  treated  with  phenylhydrazine  in  alcoholic  solution,  hydrogen  sulph- 
ide being  evolved.  A  portion  of  the  "  flaveanwasserstolf "  is  con- 
verted by  the  sulphuretted  hydrogen  into  "  rubeanwasserstofP." 

A  second  compound,  formed  by  the  combination  of  phenylhydr- 
azine  with  cyanogen,  is  known,  to  which  Senf  {J.  pr.  Chem.,  35» 
635)  has  given  the  name  ryanophenylhydrazine,  and  the  formula 
NH2-NPh-C(NH)-C(NH)-NPh-NH2.  This  compound  has  been  syn- 
thesised  by  the  authors  in  two  different  ways,  both  of  which  lead  to 
the  formula  :tf2HPh-C(NH2)-C(NH2)-N2HPh,  according  to  which  it  is 
dia'midrazo7ie. 

1.  It  is  formed  when  "  rubeanwasserstoff  "  is  treated  in  alcoholic 
solution  with  phenylhydrazine,  hydrogen  sulphide  being  evolved. 

2.  The  same  substance  is  produced  by  the  action  of  phenylhydr- 
azine on  a  solution  of  cyanamidoxime,  NOH!C(N'H2)-C(NH2).'NOH, 
in  acetic  acid..  This  reaction  is  quite  analogous  to  that  in  which 
the  isonitroso-group  of  the  oximes  is  replaced  by  the  hydrazone  group 
by  the  action  of  phenylhydrazine. 

This  view  of  the  constitution  of  the  triazole  derivatives  will  of 
course  necessitate  a  change  in  the  nomenclature  of  the  compounds 
prepared  by  Bladin,  the  nature  of  which  is  apparent  from  a  considera- 
tion of  the  formuloB  given  above  (compare  this  vol.,  i,  58). 

A.  H. 

Acidyl  Derivatives  of  /3-Benzylhydroxylamine.  By  E.  Beck- 
MANN  (Ber.j  26,  2631 — 2634). — I)ibenzoyl-l3-henzylhydroxylavii'ne, 
CH2Ph'NBz'0Bz  (this  vol.,  i,  27),  is  prepared  by  treating  /9-benzyl- 
hydroxylamine  with  benzoic  chloride  in  presence  of  aqueous  alkali; 
it  crystallises  in  leaflets,  melts  at  96 — 97°,  and  gives  no  coloration 
with  ferric  chloride.  ^^-Benzoylhenzylhydroxylamine,  CH2Ph*NBz'0H, 
is  obtained  when  ^-benzylhydroxylamine  hydrochloride  is  treated  in 
ethereal  solution  with  sodium  carbonate,  the  solution  dried,  and 
benzoic  chloride  added ;  it  melts  at  106°,  and  its  alcoholic  solution 
gives  a  red  coloration  with  ferric  chloride,  a,- Benzoyl- jS-b en zylhydr- 
oxylamine,  CHaPh'NH-OBz,  is  formed  as  already  stated  (Abstr.,  1893,. 
i,  706),  by  the  action  of  benzoic  chloride  on  n-benzylaldoxime ;  the 
hydrochloride  melts  at  147°. 

Biacetyl-^-benzylhydroxylamine,  CH2Ph*NAc*0Ac,  obtained  by 
boiling  /^-benzylhydroxylamine  hydrochloride  with  acetic  chloride,  is 
an  oil;  when  treated  with  sodium  ethoxide,  it  yields  J3l3-acety lb enzyl- 
hydroxyl amine,  CH2Ph*N'Ac'0H,  which  melts  at  124°.  a. Acetyl- jS- 
benzylliydroxylaminey  CHaPh'NH'OAc,  is  obtained  in  an  analogous 
manner  to  the  corresponding  benzoyl  compound ;  the  hydrochloride 
melts  at  102—103°, 
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When  benzoic  chloride  is  added  to  an  ethereal  solution  of  a-henzjl- 
hjdroxyl amine,  a  compound,  probably  oc-henzyl-^-henzoylhydroxyl- 
ar.iine,  CHoPh-0-NHBz,  is  formed;  it  melts  at  102—108°,  and  its 
ethereal  solution  gives  no  coloration  with  ferric  chloride.  When  the 
last-mentioned  compound  is  boiled  with  benzoic  chloride,  a  substance 
melting  at  60 — 65°  is  obtained  ;  it  is  probably  the  dibenzoyl  derivative, 
CHoPh-0-:N^Bz2.  A.  R.  L. 

Ethers    of  Quinoneoxime    (Paranitrosophenol).      By   J.   L. 

Beidge  (Annalen,  277,  79 — 104). — The  author's  experiments,  a  por- 
tion of  which  have  already  been  described  (Abstr.,  1892,  1456),  show 
that  paranitrosophenol  is  identical  with  quinoneoxime ;  the  compound 
is  not  tautomeric,  and  the  quinoneoxime  formula  completely  explains 
its  reactions. 

The  dihromide  of  quinonemethoxime  (loc.  cit.), 

is  colourless,  and  melts  at  123° ;  the  dichloride  resembles  it^  melts  at 
93^,  and,  when  boiled  with  dilute  alcohol,  decomposes  into  two  isomeric 
chloroquinonemethoximes  melting  at  123°  and  97°.  These  compounds 
are  also  formed  by  treating  chloroquinone  with  a-methylhydroxyl- 
amine  hydrochloride ;  it  has  yet  to  be  decided  which  of  the  two 
theoretically  possible  formulae  is  to  be  assigned  to  each,  of  them. 
Proof  that  paranitrosophenol  is  identical  with  quinoneoxime  is  fur- 
nished by  the  fact  that  the  nitroso-compound  when  heated  with  acetic 
anhydride  yields  quinoneacetoxime  (m.  p.  107°). 

QuinonelDenzyloxime,  0!C6H4!N'0*CH2Ph,  is  obtained  as  already  de- 
scribed {loc.  cit.),  or  by  treating  quinone  in  aqueous  solution  with 
a-benzylhydroxylamine  ;  it  crystallises  from  light  petroleum  in  yellow 
tables,  and  melts  at  63*5°.     The  dichloride, 

forms  colourless,  rhombic  tables,  melts  at  64°,  and  exhibits  great 
stability  towards  boiling  dilute  alcohol ;  the  dihromide  resembles  it, 
and  melts  at  68°. 

Quinonebenzoyloxime  (m.  p.  172 — 174° ;  loc.  cit.)  forms  a  dichloride, 

pTT p  vr 

C0<CpTTrTr.7rTT/-iT>C!N'0Bz,  whicb  crystallises  in  colourless  prisms, 

melts  at  165°,  and,  when  boiled  with  50  per  cent,  alcohol,  yields  a 
mixture  of  two  isomeric  chloroquinonebenzoyloximes ;  these  melt  at 
197°  and  162°  respectively.  In  order  to  determine  the  constitution  of 
these  compounds,  Kehrmann's  metachloroquinoneoxime  (m.  p.  140° ; 
Ber.,  21,  3315)  was  treated  with  benzoic  chloride  ;  the  product  was  a 
mixture  of  the  two  last-mentioned  benzoyl  derivatives,  thus  (according 
to  the  author)  proving  Kehrmann's  compound  to  be  itself  a  mixture, 
and  destroying  the  value  of  his  conclusions  (loc.  cit.). 

Qui7ionehenzoyloxime  dihromide  forms  colourless  prisms,  and  melts 
at  145 — 146°  with  decomposition  ;  when  boiled  with  dilute  alcohol,  it 
yields  two  hromoquinoncbenzotjloximes  melting  at  158°  and  171°  re- 
spectively. 
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Wheu  quinoneoxinie  in  alcoholic  solution  is  treated  witli  bromine, 
two,  or  perhaps  three,  products  are  formed.  One  of  them,  a  dibromo- 
quinoneoxime,  melts  at  170°  with  decomposition,  and  the  corresponding 
henzoyloxhne  melts  at  191°. 

When  sodium  paranitrosodiphenylamine  is  treated  with  benzoic 
chloride,  it  yields  a  benzoyl  derivative  melting  at  156°,  and  when  it  is 
treated  with  ethylic  chlorocarbonate,  it  yields  a  carbethoxy-derivative 
melting  at  89°.  The  constitutions  of  both  these  compounds  have  yet 
to  be  determined.  A.  R.  L. 

Compounds  containing  the  Group  C2N2O2.  By  A.  Angeli 
(Gazzetta,  23,  ii,  21— 37;  compare  Abstr.,  1893,  i,  355).— Dibenzoyl- 
azoxazole  forms  small,  yellow,  orthorhombic  crystals,  a  :  h  :  c  = 
0-8218  :  1  :  1-3104 

On  oxidising  the  dinitroso-derivatives  of  peroxide  of  isosafrole  or 
isoapiole,  or  of  their  bromo-  or  nitro-derivatives,  with  alkaline  perman- 
ganate, acidifying  the  solution  with  sulphuric  acid,  and  repeatedly  ex- 

.,  ,      .        .  ....      CMe— C-COOH 

tractmg  with  ether,  an  acid,  having  the  constitution   1    „  „    '  > 

is  ultimately  obtained.  It  separates  from  benzene  in  large,  colourless, 
flat,  monosymmetric  needles  which  contain  solvent  of  crystallisation, 
and  melt  at  47° ;  a  :  5  :  c  =  1-7392  :  1  :  0-6207  ;  ^  =  87°  1'.  When 
crystallised  from  water,  it  melts  at  62°,  and  when  obtained  free  from 
the  solvent,  it  melts  at  92°.  It  is  very  soluble  in  water,  alcohol,  ether, 
or  ethylic  acetate,  but  less  so  in  benzene,  chloroform,  or  light 
petroleum.  The  same  acid  is  obtained  by  oxidising  methylsyngly- 
oxiraecarboxylic  acid  (Abstr.,  1884,  1120;  1892,  1175)  with  nitric 
acid  (sp.  gr.  1-45).  The  silver  salt  is  a  white  powder  which  blackens 
in  the  air,  explodes  on  percussion,  and  deflagrates  on  heating. 

W.  J.  P. 

Diisonitrosobromisosafrole.  By  E.  Levi  {Gazzetta,  23,  ii,  37 — 
42;  compare  Abstr.,  1893,1,  196,  261). — cc-Biisonitrosohromisosafrole, 
CH2:02:C6H2Br-C(NOH)-CMe:NOH,  is  formed  on  reducing  its  per- 
oxide with  zinc-dust  and  acetic  acid  in  alcoholic  solution ;  it  is 
eventually  obtained  in  beautiful,  colourless,  lustrous  crystals  melting 
at  186°.  When  heated  above  its  melting  point,  it  decomposes,  so  that 
it  could  not  be  converted  into  the  y3-isomeride  by  this  means.  It  is 
very  soluble  in  alcohol  or  ethylic  acetate,  but  only  sparingly  so  in 
benzene  or  light  petroleum.  The  diacetyl  derivative  forms  large, 
white  scales  melting  at  147° ;  it  dissolves  in  the  ordinary  solvents, 
and  is  partially  hydrolysed  by  potash  in  the  cold. 

Diisonitrosohromisosafrole  anhydride,  0<[    '  1  *     "        ,  is  ob- 

tained by  brominating  diisonitrososafrole  anhydride  in  acetic  acid 
solution  ;  it  melts  at  120 — 121°,  and  is  insoluble  in  potash. 

THisor^roso^troisosafrole  anlyarUe,    o<N:9-^=H,(NO.):0.:CH    .^ 

NiCMe 
prepared  by  direct  nitration ;  ifc  crystallises  in  beautiful,  lustrous  prisms 
melting  at  101 — 102°,  and  is  a  very  stable  substance.  W.  J.  P. 
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Salicylaldoxime.  By  E.  Beckmanx  (Ber.,  26,  2621—2631).— 
Hantzsch  has  shown  that  the  ortho-substituted  aldoximes,  which 
appear  to  be  incapable  of  intramolecular  change  into  stereoisomerides, 
have  the  y3-  (anti-)  configuration. 

Action  of  acetic  anhydride,  and  of  acetic  chloride,  on  salicylaldoxime 
(see  Lach,  Abstr.,  1884,  1154;  Claisen  and  Stock,  Abstr.,  1891,  451). 
Benzoylsalicylonitrile,  CI^-CgHi-OBz,  is  obtained  by  heating  salicyl- 
aldoxime with  benzoic  chloride  over  a  free  flame  ;  it  crystallises  in 
long  needles,  melts  at  105°,  and  yields  salicylonitrile  on  hydrolysis 
with  alcoholic  soda. 

Salicylohenzoyloxime,  OH-CsHi'CHIN'OBz,  is  prepared  by  gently 
warming,  at  about  60°,  salicylaldoxime  with  benzoic  chloride ;  it 
crystallises  in  needles,  and  melts  at  117°.  On  treatment  with  alco- 
holic soda,  salicylaldoxime  is  regenerated,  but  when  the  compound  is 
heated  alone,  salicylonitrile  is  formed. 

Benzoylsalicylaldoxime,  OBz'CeHi'CHINOH,  is  formed  by  heating 
benzoylsalicylaldehyde  with  hydroxylamine ;  it  forms  white  needles, 
melts  at  130°,  and,  when  heated  with  benzoic  chloride,  yields 
b  enzoylsalicy  lonitrile . 

Dihenzoylsalicylaldoxime,  OBz'CeHi'CHiNOBz,  is  obtained  by  ben- 
zoylating  salicalylaldoxime  by  the  Schotten-Baumann  method;  it 
melts  at  126°. 

When  salicylaldoxime   is   benzylated   with    sodium  ethoxide    and 

benzylic   chloride,    besides    the   monobenzyloxime    (m.  p.  62 — 63°), 

the  dihefizyl  derivative,  CHzPh'O'CeHi'CHIN'O'CHzPhis  also  formed  ; 

it  melts  at  34°.     When  the  monobenzyl  derivative  is  benzoyl ated,  the 

compound  OBz-CeHi'CHilSrO-CHaPh  is  formed  ;  it  melts  at  47°. 

N*C  H 
n-Benzylsalicylaldoxime,    OH*C6H4*CH<[  I  ,    prepared   by  the 

condensation  of  salicylaldehyde  and  |S-benzylhydroxylamine,  crystal- 
lises in  pale  yellow  needles,  and  melts  at  101 — 102°.  When  treated  in 
alcoholic  solution  with  benzoic  chloride  and  sodium  carbonate,  it 
yields  the  benzoyl  derivative,  melting  at  150° ;  when  the  latter  or  the 
w-benzylsalicylaldoxime  is  heated  with  benzoic  chloride,  h  enzy  lb  enzoyl- 
salicy lamide,  OBz*C6H4*CO*]SrH*CH2Ph  is  obtained ;  it  crystallises  in 
white  needles,  melts  at  114",  and  when  treated  with  sodium  ethoxide, 
yields  bevzylsalicylamide,  0R'CJii'C0''NIi'CK2P^,  melting,  at  134°. 
By  employing  the  Schotten-Baumann  method  for  the  benzoylation  of 
»i-benzylsalicylaldoxime,  dibenzoyl-^-benzylhydroxylamine  (see  this 
vol.,  i,  24)  and  salicylaldehyde  are  obtained.  Acetylbenzylsalicylamide, 
OAc'CeHi'CO'ISrH'CHaPh,  is  obtained  by  acetylating  w-benzylsalicyl- 
aldoxime ;  it  melts  at  102°,  and  gives  benzylsalicylamide  when 
treated  with  sodium  ethoxide.  A.  it.  L. 

Stereoisomerism    of  the    Benzhydroxamic    acids.     By  W. 

LossEN  {Ber.,  26,  2602 — 2603). — A  contribution  to  the  discussion 
with  Hantzsch  and  Werner  (Abstr.,  1893,  i,  710). 

Diphenylmaleic  Anhydride.  By  G.  Gysae  {Ber.,  26,  2478— 
2486). — Ethyldiphenylmaleimide,  CieHioOalNEt,  is  obtained  by  heating 
diphenylmaleic  anhydride  with  a  solution  of  ethylamine  in  dilute 
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alcohol  in  a  sealed  tube  at  100".  It  crystalliseH  in  yellow  needles, 
and  melts  at  108°.  Metlnjldijphenylmale'imide,  obtained  in  a  similar 
way  to  the  ethyl  compound,  crystallises  in  bright  yellow  needles,  and 
melts  at  158°. 

Diphenylmaleicparahromanil,  Ci6Hio02!]N'C6H4Br,  forms  brownish - 
yellow  crystals,  and  melts  at  133°.  The  author  could  not  obtain  the 
corresponding  orthonitro-derivative  from  orthonitraniline  and  di- 
maleic  anhydride. 

Paratolyldi'phcnyl'male'imide,  Ci6Hio02!NC7H7,  forms  beautiful  brown 
crystals,  and  melts  at  192°.  I3-Napththyldiphe7iylmaleimide,  prepared 
by  heating  the  anhydride,  ^-naphthylamine,  and  alcohol  at  180°,  forms 
yellowish-grey  crystals,  and  melts  at  192°.  EtTiylenedidiphenylmale- 
hnide,  (Ci6Hio02!N)2C2H4,  obtained  by  heating  the  anhydride,  ethyl- 
enediamine,  and  alcohol  at  100°,  crystallises  in  small,  bright-yellow 
plates,  melts  above  270°,  and  is  extremely  insoluble  in  the  ordinary 
solvents.  Meta'phenylenedidiplienylmale'imide  (Ci6Hio02iN)2CGH4,  is  a 
yellow,  crystalline  powder,  melts  at  236°,  and  is  very  insoluble. 

PijoeridodipJienyhnaleic  piperidine, 

C5NHio:CO-CuH,o-COOH,C5NHn, 
is  obtained  by  heating  the  anhydride  with  piperidine  and  alcohol  at 
100°;  it  crystallises  in  white  tufts,  and  melts  at  185 — 186°.  When 
warmed  with  acetic  acid,  hydrochloric  acid,  or  sodium  hydroxide,  it  is 
decomposed  into  the  anhydride  and  piperidine.  Contrary  to  the 
statement  of  Grabriel  and  Cohn  (Abstr.,  1892,  178),  the  author  did 
not  obtain  a  colouring  matter  from  diphenylmaleic  anhydride  and 
quinaldine.  When  the  two  latter  compounds  are  heated  together 
with  a  trace  of  sodium  acetate  at  200°,  a  compound  of  the  formula 
C36H26iS'203  is  obtained ;  it  crystallises  from  alcohol  in  beautiful 
yellow  needles,  melts  at  153°,  and  has  no  tinctorial  properties. 

PPh'CPh 
Metaxylaldiplienylmaleide,    '       *      ^C.'CH'CtHt,    is   obtained   by 

heating  diphenylmaleic  anhydride,  metatolylacetic  acid,  and  anhydr- 
ous sodium  acetate  first  at  160 — 180°,  and,  finally,  at  250°.  It  is  an 
intensely  yellow,  crystalline  powder,  and  melts  at  134°. 

CPh'CPh 
Metaxylaldiphenylmaleimidine,   '  ^  '         ^-C.'CH'CvH;,  is  obtained 

by  heating  the  preceding  compound  with  alcoholic  ammonia  at  100° ; 
it  crystallises  in  long,  bright  yellow  needles,  and  melts  at  224 — 225°. 
The  above  maleide  also  yields  a  similar  compound  with  ethylamine ; 
it  crystallises  in  slender,  pale  yellow  needles. 

CPh'CPh 
Metamtro-xylaldipJienylmaleide,  i  .       ]>-C!C(N02)*C7H7,    is    ob- 

tained  by  treating  metaxylaldiphenylmaleide  suspended  in  benzene 
with  a  brisk  current  of  nitrous  acid  (prepared  from  arsenic  trioxide 
and  nitric  acid).  The  solution  is  allowed  to  evaporate  spontaneously 
and  the  product  crystallised  from  a  large  quantity  of  cold  alcohol. 
It  crystallises  in  beautiful  green  tufts,  and  melts  at  165°.  When 
heated  in  a  test-tube,  it  explodes,  the  characteristic  odour  of  an 
isocyanate   is  observed,  and  the  residue  consists  of   diphenylmaleic 


' 
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anbydride.  The  crude  substance,  which  begins  to  decompose  at  110°, 
partially  decomposes  when  heated  with  alcohol,  with  the  formation  of 
diphenylmaleic  anhydride. 

The  author  was  unable  to  obtain  a  nitro- compound  from  metaxylal- 
diphenylmaleimidine,  for  oxidation  at  once  takes  place,  and 
diphenylmaleinimide  is  formed. 

The  author  has  further  examined  the  behaviour  of  isatin  towards 
phenylacetic  acid,  and  finds  that  water  is  eliminated  with  the  forma- 

^  C  H 

tion  of  a  compound  of  the  formula  N^<^p,^^TT\!>C"CPh*COOH,  which 

may  be  named  isaphenic  acid.  It  is  obtained  by  heating  isatin, 
phenylacetic  acid,  and  anhydrous  sodium  acetate  at  200 — 220°.  It 
crystallises  in  white  leaflets,  melts  at  294 — 296°,  is  easily  soluble  in 
ammonia,  dilute  sodium  hydroxide,  and  sodium  carbonate,  and  forms 
wcll'Crystallised  lead,  ammonium,  and  silver  salts.  The  monobromo- 
derwative,  obtained  by  treating  it  with  bromine  in  acetic  acid  solution, 
melts  above  310°.  A  monochloro-derivative  is  obtained  by  warming  it 
with  phosphorus  trichloride  and  pentachloride.  It  crystallises  in 
white  leaflets,  and  melts  at  220°. 

r\  TT 

Kydroisojphenic  acid,  ]N'<^p^QtTN>CH'CH.'COOH,  is   obtained   by 

reducing  the  acid  dissolved  in  dilute  sodium  hydroxide  with  4  per 
cent,  sodium  amalgam.  It  crystallises  in  small,  white  leaflets,  melts 
at  202°,  and  gives  a  silver  salt  which  separates  in  white  flocks. 

E.  C.  R. 

Oxidation  products  of  some  Aromatic  Thiourethanes.  By 
P.  Jacobson  and  J.  Klein  (Ber.,  26,  2363 — 2372). — It  was  shown 
some  time  ago  (Abstr.,  1886,  700,  876)  that  phenylthiourethane, 
when  oxidised  with  alkaline  ferricyanide  in  the  cold,  yields  a 
bisulphide;  when  heat  is  applied,  and  excess  of  the  oxidising  agent 
used,  a  tbioanhydride  is  formed.  It  is  now  found  that,  in  an  ana- 
logous fashion,  /3-naphthylthiourethane  yields  the  etJiijl  ether  of  a 
carbamidothionaphthol,  heat  being  absorbed  in  the  reaction ;  and  para- 
bromophenylthiourethane,  in  the  cold,  yields  a  bisulphide.  Para- 
nitrophenylthiourethane,  however,  behaves  quite  differently,  and  yields 
paranitropheny  lure  thane,  sulphur  being  simply  replaced  by  oxygen. 

Phenylthiourethane  may  be  readily  reduced  to  bisulphide  by 
treatment  with  warm  alcoholic  hydrogen  sulphide  ;  hydrogen  chloride 
converts  it,  in  benzene  solution,  into  phenylic  cyanate,  ethylic  chloride, 
sulphur,  and  hydrogen  sulphide ;  the  last  is  not  evolved,  but  reduces 
more  thiourethane  to  bisulphide. 

Carhamidothionaphthol  ethyl   ether,   CioIl6<Ca^C*OEt,    crystallises 

in  yellowish  plates,  melting  at  78 — 79°;  concentrated  hydrochloric 
acid  converts  it  into  carbamidothionaphthol,  which  crystallises  in 
white  needles,  melts  at  235 — 236°,  and  yields  a  sodium  derivative  as 
nacreous  plates.  When  carbamidothionaphthol  is  heated  with 
alcoholic  potash,  and  air  is  aspirated  through  the  mixture,  diamido- 
dinaphthyl  hisidphide,  S.(CinH6*NIl2)2,  separates  in  yellowish  flakes  ; 
its  hydrochloride,  C2oHigN"2S2,HC1,  crystallises  in  bundles  of  dark 
yellow,  silky  needles. 
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Paranitroplienylthiouretliane  is  best  prepared  by  the  action  of 
tbiocarbonyl  chloride  on  paranitraniline  ;  paranitrophenylthiocarbimide 
is  formed  as  an  intermediate  product,  and  crystallises  in  pale  yellow 
needles  melting  at  112 — 113°. 

Farahromojphenylthiourethmie  huulphide,  S2[C  (OEt)  ilST'CeH^BrJg, 
crystallises  in  colourless  needles,  melting  at  86 — 87°.  C.  F.  B. 

Ketones  from  Acrylic  acid.  By  C.  Moureu  (Bull  Soc. 
Chim.,  [3],  9,  568 — 576). — Destructive  distillation  of  calcium  acryl- 
ate,  either  alone  or  mixed  with  calcium  formate,  and  the  action  of 
zinc  ethide  on  acrylic  chloride,  yield  no  definite  results. 

Phenyl  vinyl  ketone,  COPh'CHICHa,  can,  however,  be  obtained  by 
allowing  a  solution  of  acrylic  chloride  in  benzene  to  fall  drop  by  drop 
into  a  mixture  of  aluminium  chloride  and  carbon  bisulphide,  and 
separating  the  products  in  the  usual  way  by  fractional  distillation 
and  treatment  with  sodium  hydrogen  sulphite.  It  is  very  volatile  in 
steam,  and  crystallises  from  the  aqueous  distillate  in  long  needles 
melting  at  42°.  It  has  a  persistent  aromatic  odour,  recalling  that  of 
cinnamaldehyde,  is  slightly  soluble  in  water,  and  dissolves  in  alcohol, 
ether,  and  chloroform.  Phenyl  vinyl  ketone  is  the  simplest  of  the 
unsaturated  ketones  of  the  benzene  series.  It  combines  directly  with 
the  theoretical  quantity  of  bromine,  but  some  substitution  takes 
place  at  the  same  time.  It  differs  from  the  saturated  ketones  of  the 
benzene  series  in  its  property  of  forming  a  crystalline  compound  with 
sodium  hydrogen  sulphite,  but  this  property  is  probably  connected 
with  the  existence  of  the  double  bond.  With  phenylhydrazine,  it  yields 
a  well-crystallised  but  very  unstable  hydrazone,  which  melts  at  130°. 

Paraxylyl  vinyl  ketone,  CeHaMes'CO'CHICHa,  is  obtained  in  a 
similar  manner  by  the  action  of  a  solution  of  acrylic  chloride  in 
paraxylene  on  a  mixture  of  aluminium  chloride  and  carbon  bisulph- 
ide. It  boils  between  180°  and  240°  under  a  pressure  of  30  mm.,  and 
usually  crystallises  in  the  condensing  tube.  It  is  insoluble  in  water, 
but  dissolves  in  alcohol  and  ether,  and  crystallises  from  the  former 
in  slender,  brilliant,  silky  needles  melting  at  77 — 78°.  Although  an 
unsaturated  compound,  it  combines  extremely  slowly  with  sodium 
hydrogen  sulphite.  With  phenylhydrazine,  it  yields  a  hydrazone 
which  crystallises  from  alcohol,  melts  at  132 — 133°,  and  is  very 
unstable. 

Faraxylylethyl  joaraxylyl  ketone,  C6H3Me2*CO'CH2*CH2*C6H3Me2,  is 
formed  together  with  the  preceding  compound,  and  in  considerably 
larger  proportion.  It  boils  between  255°  and  265°  under  a  pressure 
of  30  mm.,  and  crystallises  from  alcohol  of  80°  in  slender,  brilliant, 
white  needles  melting  at  52°.  It  is  insoluble  in  water,  but  dissolves 
in  alcohol,  ether,  and  benzene.  Its  molecular  weight,  as  determined 
by  the  cryometric  method,  is  252  (calc.  266).  It  is  a  saturated  com- 
pound, and,  with  hydroxylamine,  yields  a  well-crystallised  oxime, 
which  crystallises  from  alcohol  of  60°  in  white  needles  melting  at 
82—84°. 

The  formation  of  paraxylylethyl  paraxylyl  ketone  may  be  due  to 
the  following  changes.  A  portion  of  the  hydrogen  chloride,  instead 
of  being  liberated,  unites  with  the  paraxylyl  vinyl  ketone  to  form  a 
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compound,  sucli  as  CsHaMes-CO-CHs'CHaCl,  and  the  latter  acts  on 
the  excess  of  paraxylene  after  the  manner  of  ordinary  alkyl  chlorides. 

C.  H.  B. 

1 : 3-Diketones.  By  J.  U.  Nef  (Annalen,  277,  59—78).— The 
author  has  shown  in  his  researches  on  ethylic  acetoacetate  (Abstr., 
1892,  140 ;  1893,  i,  628)  that  the  ethereal  salts  of  /3-ketonic  acids 
contain  the  hydroxyl  group,  and  the  following  experiments  furnish 
evidence  that  this  is  also  true  of  the  1  :  3-diketones  (compare,  how- 
ever, Claisen,  next  abstract). 

When  sodium  benzoylacetone  is  suspended  in  ether  and  treated 
with  acetic  chloride,  the  chief  product  is  a  neutral  compound, 
a-henzoyl-P-acetoxyproioylene,  CHBz!CMe*OAc,  which  boils  at  170° 
(22  mm.)  with  partial  decomposition,  and  appears  to  undergo  previous 
conversion  into  a  stereo-isomeride.  The  other  products  are 
cc-acetylhenzoyl-^-Jiydroxijjpropylene,  CAcBziCMcOH,  and  benzoyl- 
acetone ;  they  are  separated  by  fractional  treatment  with  alkali,  the 
former  being  much  more  strongly  acidic  than  the  latter.  It  melts  at 
35°,  boils  at  167°  (22  mm.),  and  forms  a  copper  salt  which  crystallises 
from  benzene  in  greenish-blue  needles,  and  melts  at  228°  with  decom- 
position. A  certain  quantity  of  a-benzoyl-^-acetoxypropylene  is 
formed  by  heating  benzoylacetone  with  acetic  anhydride  at  170°, 
showing  that  the  latter  may  be  regarded  as  a-benzoyl-y3-hydroxy- 
propylene. 

By  treating  sodium  benzoylacetone  with  benzoic  chloride  there  is 
formed  a.dibenzoyl-/3-hydroxypropylene,  CBzziCMe'OH  (Smith, 
Inaug.  Diss.,  1889),  melting  at  115°,  together  with  a,-henzoyl-(3-henz- 
oxypwpylene,  CHBz!CMe*OBz,  a  neutral  oily  compound. 

When  sodium  acetylacetone  is  treated  with  benzoic  chloride,  two 
acidic  compounds,  namely,  acetylacetone  and  a-acetyl-/3-hydroxy- 
propylene,  are  formed,  and  two  neutral  compounds,  namely,  oc-acetyl- 
benzoyl-^-henzoylpwpylene,  CAcBz!CMe*OBz,  melting  at  103°,  and  an 
oil,  perhaps,  CHAciCMe'OBz. 

oc-Diacetyl-fi-hydroxypropylene,  CAcoiCMe-OH,  an  acidic  compound 
boiling  at  104°  (19  mm.),  is  obtained,  together  with  a  neutral  sub- 
stance, by  treating  sodium  acetylacetone  with  acetic  chloride. 

Dry  silver  acetylacetone  reacts  with  ethylic  iodide,  forming 
a-ethylacetylacetone,  CEtAc!CMe*OH  (Combes,  Ann.  Chim.Fhys.,  [6], 
12,  247),  and  a  neutral  compound,  CIIAc!CMe*OEt,  which  boils  at 
175—180°.  A.  R.  L. 

1:  3-Diketones.  By  L.  Claisen  and  others  (Annalen,  277,  162 — 
206;  compare  Nef,  preceding  abstract). — The  author  criticises  JN'ef's 
views  on  the  constitution  of  ethylic  acetoacetate,  and  also  the  nomen- 
clature employed  by  the  latter.  He  thinks  that  the  constitution  of 
the  ethylic  salt  itself  and  of  its  metallic  derivatives  are  distinct 
problems.  The  conversion  of  so  small  a  quantity  as  one-tenth  of 
ethylic  acetoacetate,  by  treatment  with  acetic  anhydride,  into  an 
acetyl  derivative  (Nef),  is  an  argument  against  rather  than  in  favour 
of  the  hydroxyl  formula. 

The  constitution  of  ethylic  diacetoacetate  (ethylic  acetylacetone- 
carboxylate),    from    acetic    chloride    and    ethylic    sodacetoacetate, 
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has  been  determined  by  Perkin  (Trans.,  1892,  823,  854).  Its 
alcoholic  solution  pfives  a  dark  red  coloration  with  ferric  chloride ; 
the  copper  salt,  (CsHuOi)2Cii  -f  2H,0,  melts  at  151°.  When  ethylic 
diacetoacetate  is  heated  with  hydroxy  lam  ine  hydrochloride,  it  gives 

CJMeii^ 

ethylic  cc^l-dimetliylisooxazole- ft- carhoxylate,  COOEt!C<^         '  I  ,  which 

boils  at  218 — 220° ;  the  corresponding  acid  melts  at  142°.  Methylic 
diacetoacetate  melts  at  22—23°,  and  boils  at  196 — 198°. 

JEthylic  acetylacetone  carbonate,  CHAc!CMeO*COOEt,  is  obtained 
together  with  ethjlic  acetylacetonecarboxylate  by  treating  an  alkali 
(preferably  the  potassium)  derivative  of  acetylacetone  with  ethylic 
chlorocarbonate ;  it  is  a  colourless  oil,  boils  at  124 — 126°  (18  mm.), 
or  at  221 — 224°  (ordinary  pressure),  with  partial  decomposition ;  its 
sp.  gr.  is  1-082  at  15°. 

When  the  alkali  derivatives  of  benzolyacetone  are  suspended  in 
ether  and  treated  with  benzoic  chloride,  benzoylacetone,  dlhenzoylacet- 
one,  C17H14O3,  and  trihenzoijlacetone  are  formed.  The  dibenzoylacetona 
is  strongly  acid,  and  is  extracted  from  the  product  by  sodium 
carbonate  solution  ;  it  melts  at  101 — 102°,  and  gives  a  blue  precipitate 
with  copper  acetate  solution.  The  ferric  salt,  (Ci7Hi303)3Fe  4-  3H2O, 
is  a  yellowish-red,  crystalline  powder.  When  heated  with  aqueous 
alkalis,  the  dibenzoylacetone  decomposes  into  dibenzoylmethane 
(m.  p.  80 — 81°)  and  acetic  acid ;  and  if  it  is  dissolved  in  hot  alcohol 
and  allowed  to  slowly  crystallise,  an  isomeride  is  obtained  which 
melts,  when  rapidly  heated,  at  109 — 112°,  and  gives  no  precipitate 
with  copper  acetate  solution. 

Benzoic  chloride  reacts  with  the  alkali  derivatives  of  acetylacetone 
forming  acetylbenzoylacetone,  CHAC2BZ,  which  melts  at  34 — 35°, 
and  forms  a  copper  salt,  melting  at  224 — 225° ;  and  dibenzoylacetyl- 
acetone,  CAcBz'.CMe-OBz,  melting  at  102—103°.  A.  R.  L. 

Nitration  of  Orthoiodobenzoic  .and  Orthoiodosobenzoic 
acids.  By  H.  Gumbel  (Ber.,  26,  2473 — 2475). — lodosobenzoic  acid  is 
obtained  by  the  action  of  a  mixture  of  fuming  nitric  acid  (1  part)  and 
concentrated  sulphuric  acid  (3  parts)  on  orthoiodobenzoic  acid  at 
ordinary  temperatures.  If,  however,  orthoiodobenzoic  acid  is  heated 
with  20  times  its  weight  of  the  acid  mixture  at  170 — 175°  for  4 — 5 
hours,  it  yields  an  acid  of  the  formula  IS'Oz'CeHal'COOH,  which 
crystallises  in  long,  lustrous,  colourless  needles,  and  melts  at  192° 
(uncorr.).  When  the  iodobenzoic  acid  is  heated  with  the  acid  mixture 
at  135—140°  for  three  hours,  it  yields  the  acid  N02-C6H3(IO>COOH, 
which  crystallises  in  slender,  white  needles,  and  decomposes  about 
194 — 196°.  When  treated  with  potassium  iodide,  it  is  completely  con- 
verted into  nitro-orthoiodobenzoic  acid,  and  conversely  it  may  be  ob- 
tained from  the  latter  by  oxidation  with  potassium  permanganate. 

When  orthoiodobenzoic  acid  is  heated  with  the  acid  mixture  at 
220 — 230°,  iodine  vapours  are  formed,  but  no  definite  compounds  could 
be  isolated.  E.  C.  R. 

Condensation  of  Aromatic  Aldehydes  with  Cyanacetic  acid. 

By  E.  FiQUET  (A7in.   Chim.  Fhys.,   [6],  29,  433 — 504). — Cyanacetic 
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acid  is  best  prepared  by  gradually  adding  pulverised  potassium 
cyanide  to  a  solution  of  chloracetic  acid  in  water  (2  parts)  heated  on 
a  water  bath,  and  treating  the  product  cautiously  at  0°  with  hydro- 
chloric acid ;  the  author  is  unable  to  verify  the  melting  point  (80°) 
recorded  by  Van't  HofF,  but  finds  that  the  acid  melts  at  69 — 70^^. 

Aromatic  aldehydes  react  with  cyanacetic  acid,  forming  compounds 
of  the  type  CHli':C(CN)-COOH,  R'  being  an  aromatic  alkyl.  The 
production  of  a-cyanocinnamic  acid  from  benzaldehyde  and  cyan- 
acetic  acid  has  already  been  described  (Abstr.,  1892,  1340) ;  this  acid, 
if  heated  with  aqueous  potash,  decomposes  into  malonic  and  benzoic 
acids,  whilst  if  heated  with  water  at  170 — 180°,  benzaldehyde  and 
cyanacetic  acid  are  regenerated.  The  sodium,  silver,  and  copjper  salts 
are  described ;  the  methylic  salt  crystallises  in  clinorhombic,  tabular 
prisms,  a:h:  c  -  1-5023  :  1  :  2-3610;  angle  of  prism  =  98°  37' 
Tlie  ethylic  and  other  salts  have  been  described  by  Carrick  (Abstr., 
1892,  1086).  If  the  ethylic  salt  is  treated  with  gaseous  ammonia  in 
alcoholic  solution,  a  crystalline  compound, 

CHPh:c(c:tsr)'COOEt,CHPh:c(C]N')-coNH2, 

is  formed,  which  melts  at  187°,  and  decomposes  into  benzaldehyde 
and  ammonium  malonate  when  heated  with  water  at  180 — 200° ;  it 
is,  therefore,  isomeric  with  the  compound  described  by  Carrick  (lac. 
cit.).  Paranitrobenzoic  acid  is  formed  by  treating  a-cyanociunamic 
acid  with  faming  nitric  acid.  Continued  heating  of  a-cyanocinnamic 
acid  on  the  water  bath  with  phosphorus  pentachloride  gives  rise  to  the 
formation  of  henzylideneacetic  chloride,  a  compound  which  is  converted 
by  water  into  a-cyanocinnamic  acid,  and  by  alcohol  into  the  ethylic 
salt  of  the  same  acid.  Cinnamonitrile,  obtained  by  heating  a-cyano- 
cinnamic acid  above  its  melting  point,  boils  at  254 — 256°,  and  its 
sp.  gr.  at  0°/0°  is  1*037.  If  the  nitrile  is  boiled  with  hydrochloric 
acid  or  potash,  cinnamic  acid  is  formed,  and,  when  it  is  treated  with 
hydrogen  sulphide  in  alcoholic  solution,  it  yields  a  yellow,  crystalline 
compound,  CgHtS'NHa,  melting  at  112^;  it  combines  with  bromine, 
iorming  phenyldibromopropionitrile,  which  decomposes  when  distilled. 

The  three  toluic  aldehydes  were  prepared  by  a  modification  of 
Stard's  method,  which  is  described.  Metamethyl-oc-cyanocinnamic  acid, 
C6H4Me-CH:C(CN)-COOII,  obtained  by  heating  metatoluic  aldehyde 
with  cyanacetic  acid  at  150 — 160°,  is  a  white,  crystalline  com- 
pound, melts  at  156°,  is  insoluble  in  water,  and  devoid  of  odour; 
when  heated  with  potash,  metatoluic  acid  is  formed.  The  methylic 
salt  melts  at  95",  and  the  ethylic  salt  at  85°.  MetamethylcinnamO' 
nitrile  passes  over  at  170°,  when  the  last  described  acid  is  dis- 
tilled under  a  pressure  of  30  mm. ;  it  has  an  aromatic  odour,  its 
sp.  gr.  at  0°/0°  is  1-038,  and  it  is  converted  into  metamethylcinnamic 
acid  when  heated  on  the  water  bath  with  potash. 

Paramethyl-oL-cyanocinnamicacid,  from  paratoluic  aldehyde,  melts  at 
214°,  and  is  less  soluble  in  alcohol  and  benzene  than  the  last  described 
isomeride;  the  methylic  salt  melts  at  110 — 112°,  and  the  ethylic  salt 
at  94°.  When  the  acid  is  distilled  under  diminished  pressure, 
paramethylcinnamonitrile  passes  over;  it  is  a  crystalline  solid,  melts 
at   79 — 80°,   and  gives  paramethylcinnamic  acid  when  heated  with 
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potash.  Ortho^nethyl-oc-cyanocinnaonic  acid  melts  at  202°,  the  methylic 
salt  at  89 — 90",  and  the  ethylic  salt  at  60°.  When  the  acid  is  distilled, 
it  decomposes  into  a  compound  which  yields  orthomethjlcinnamic 
acid  on  treatment  with  potash. 

Paranitro-occyanocinnamic  acid,  N02'C6H4'CHIC(CN)'COOH,  is  ob- 
tained by  heating  paranitrobenzaldehyde  with  cyanacetic  acid  at 
160 — 170°;  it  forms  white  laminae,  and  melts  at  208°;  the  ethylic 
salt  melts  at  169 — 170°.  Orthonitro-oc-cya7iocinnamic  acid  melts  at 
226 — 228°,  and  onetanitro-a-cyanocinnamic  acid  at  214 — 216°. 

Ginnamyl-oL-cyanoacrylic  acid,  CHPh!CH'CH!C(CN)'COOH,  ob- 
tained by  heating  cinnamaldehyde  with  cyanacetic  acid,  forms  small, 
yellow  crystals,  and  melts  at  212° ;  it  yields  cinnamic  acid  when 
treated  with  potash,  and  paranitrobenzoic  acid  on  treatment 
with  fuming  nitric  acid.  The  silver  and  calcium  salts  are  both 
amorphous ;  the  methylic  salt  melts  at  145°,  and  the  ethylic  salt  at 
118 — 120°.  Cinnamylacrylonitrile  passes  over  at  159°,  when  the  acid 
is  distilled  under  a  pressure  of  285  mm.  ;  it  is  a  colourless  liquid  of 
sp.  gr.  0°/0°  =  1*037,  having  an  odour  resembling  that  of  cinnamo- 
nitrile,  and  combines  with  four  equivalents  of  bromine.  When  the 
nitrile  is  heated  with  potash,  cinnamylacrylic  acid  melting  at  165 — 166° 
is  formed.  A.  R.  L. 

Dry  Distillation  of  Calcium  Veratrate.  By  W.  Heinisch 
(Monatsh.,  14,  455 — 461). — The  distillate  contains  methylic  vera- 
trate and  veratrol  together  with  small  quantities  of  guaiacol  and 
veratric  acid ;  the  residue  contains  a  small  quantity  of  catechol. 
These  results  should  be  compared  with  those  obtained  by  other 
observers  in  the  case  of  calcium  anisate  (Abstr.,  1882,  616)  and 
dimethyl-a-resorcylate  (Abstr.,  1888,  148).  C.  F.  B. 

Synthesis  of  ^-Pipecoline  and  Preparation  of  ^-Valerolact- 
one.  By  R.  Funk  {Ber.,  26,  2568— 2576).— The  method  employed 
by  Gabriel  (Abstr.,  1892,  717)  for  the  synthesis  of  piperidine  is 
applied  by  the  author  to  the  synthetical  production  of  yS-pipecoline. 
Ethylic  r^-phenoxypropylisosuccinate,  OPh'C3H6*CMe(COOEt)2,  may  be 
prepared  by  the  action  of  7-chloropropylic  phenylic  ether  on  ethylic 
sodio-isosuccinate,  or  by  that  of  methylic  iodide  on  ethylic  sodio-7- 
phenoxypropylraalonate ;  it  boils  at  268 — 270°  under  130  mm.  pres- 
sure. Ethylic  ^/-phenoxypropylmalonate  can  only  be  distilled  without 
decomposition  under  diminished  pressure  ;  it  boils  at  265 — 266°  under 
140  mm.  pressure  ;  it  forms  large,  rhombic  tablets  which  melt  at  32°. 
rf.Phenoxypropylisosuccinic  acid,  obtained  by  hydrolysis  of  the  ethylic 
salt,  crystallises  from  water  in  colourless  plates,  and  melts  with  de- 
composition at  118°.  The  silver  salt  forms  microscopic  needles. 
When  the  acid  is  heated,  carbonic  anhydride  is  evolved,  and  oc-methyl- 
^-phenoxy valeric  acid,  OPh'CsHc'CHMe-COOH,  formed  ;  this  distils 
at  327°,  and,  when  cooled,  solidifies  in  crystals  which  melt  at  36°,  and 
are  very  soluble  in  alcohol  and  other  solvents.  The  nitrile  oi  this  acid 
is  prepared  by  the  distillation  of  the  acid  with  lead  thiocyanate,  and 
is  a  3'ellow  oil,  which  boils  at  about  300°.  The  reduction  of  the 
nitrile  by  the  action  of  sodium  on  its  alcoholic  solution  yields 
^-methyl-e-pJienoxyamylaminey    OPh'OsHe'CHMe'CHa'NHg,   as   an   oil 
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whicli  absorbs  carbonic  anhydride  from  the  air  with  p^reat  rapidity. 
The  hydrocliloride  forms  small,  hygroscopic  needles,  and  melts  at  88° ; 
the  picrate  melts  at  106 — 110°,  and  the  platinoddoride  crystallises  in 
yellow  needles.  When  the  base  is  heated  with  fuming  hydrochloric 
acid  at  180°,  it  is  converted  into  the  very  hygroscopic  hi/ dro chloride 
of  IS-methyl-e-chloramylamine,  CHsCl-CHz'CHo-CHMe-CHz-NHa.  The 
picrate  of  this  base  crystallises  from  water  in  small  needles  melting 
at  65 — 66°,  and  the  platinochloride  forms  sparingly-soluble  small, 
yellow  plates.  When  the  hydrochloride  is  heated  with  aqueous 
potash,  /:?-pipecoline  (^-methylpiperidine)  is  formed.  The  base  thus 
obtained  is  identical  with  that  prepared  by  Hesekiel  {Ber.^  18,  910). 

Henry  (Bull.  Soc.  Chim.,  45,  341)  has  shown  that  7-chlorobutyric 
acid  loses  hydrogen  chloride  when  distilled,  butyrolactone  being  pro- 
duced. In  order  to  ascertain  whether  b-chlorovaleric  acid  behaves  in 
a  similar  manner,  the  author  prepared  this  substance  by  heating 
<-phenoxyvaleric  acid  (Gabriel,  Abstr.,  1892,  717)  with  fuming 
hydrochloric  acid  at  180"".  The  acid  forms  a  brown  oil,  which  solidifies 
in  a  freezing  mixture,  and  melts  at  about  4°.  When  it  is  boiled  in  a 
flask,  hydrogen  chloride  is  evolved  and  S-valerolactoue, 

is  formed  as  a  liquid  boiling  under  the  atmospheric  pressure  at  about 
230°.  It  is  soluble  in  water,  alcohol,  and  ether,  and,  when  treated 
with  alkalis,  yields  salts  of  the  hydroxy-acid. 

The  compound  obtained  by  Weidel  (Abstr.,  1891,  733),  which  he 
terms  ^-valerolactone,  is  different  from  this  substance,  since  it  boils  at 
222 — 226°  at  a  pressure  of  56  mm.  A.  H. 

Derivatives  of  Triacetylgallic  acid.  By  H.  Schiff  (Annalen, 
277,  206 — 208). — The  melting  point  of  triacetylgallanilide  was  erro- 
neously printed  101 — 102°  in  a  former  paper  (Abstr.,  1893,  i,  167); 
it  should  be  161 — 162",  as  since  shown  by  Cazeneuve.  Triacetyl- 
gallacetamide  melts  at  163°,  as  stated  by  Marx  (Abstr.,  1891,  1220). 

A.  R.  L. 

Ethylic  Opianate.  By  R.  Wegscheider  (Monatsh.,  14,  oil — 314; 
compare  Abstr.,  1892,  1208). — The  ethylic  opianate  melting  at  92°, 
a,lready  known,  is  a  pseudo-salt.  The  normal  salt  may  be  prepared 
by  the  action  of  ethylic  iodide  on  silver  opianate  and  of  ethylic 
alcohol  on  opianic  chloride.  The  new  salt  is  readily  soluble  in  alcohol, 
&c.,  sparingly  in  water,  and  does  not  easily  crystallise.  It  melts  at 
63*5 — 64'5°.  Both  this  salt  and  the  normal  methylic  salt  are  dis- 
tinguished from  the  corresponding  pseudo-salts  by  the  fact  that  they 
are  exceedingly  difficult  to  burn  in  a  combustion  tube  (compare 
Claisen,  Ber.,  25,  1768).  A.  H. 

Dependence  of  Chemical  Reaction  on  the  Presence  of 
Water.  By  R.  Otto  (Ber.,  26,  2050— 2053).— In  connection  with 
Baker's  recent  work  on  the  influence  of  water  on  chemical  changes 
(Proc,  1893,  129),  the  author  observes  that  a  number  of  organic 
substances,  such  as  benzenesulphonic  chloride,  phen^'lic  disulphoxide, 
phenylic  bisulphide,  paratoluenesulphonic  chloride,  and  benzenesulph- 

d  2 
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inic  acid,  whilst  readily  reduced  by  nascent  hydrogen  in  presence  of 
water,  are  not  attacked  if  water  be  excluded.  W.  J.  P. 

Action  of  Sulphurous  Anhydride  on  Sodium  Phenoxide.   By 

C.  ScHALL  (/.  pr.  Ghem.,  [2],  48,  241— 253).— When  sulphurous 
anhydride  is  passed  over  sodium  phenoxide  at  the  ordinary  temperature, 
the  product  is  not  the  analogue  of  Kolbe's  sodium  phenylcarbonate, 
but  the  phenyl  salt  of  sodiumsulphonic  acid. 

Phenylic  sodiumsulphonate,  NaSOg'OPh,  is  a  yellowish-white,  light, 
hygroscopic  powder ;  it  is  almost  insoluble  in  alcohol,  and  is  slowly 
decomposed  b}'-  water  with  formation  of  phenol  and  sodium  hydrogen 
sulphite.  When  heated  with  methylic  iodide  under  pressure,  it 
yields  phenylic  metlianesulphonate,  CH3*S02*OPh,  together  with  some 
anisoil.  This  crystallises  in  laminae  or  needles,  melts  at  61 — 62^", 
boils  at  279°  (uncorr.),  and  may  be  sublimed  ;  it  dissolves  sparingly 
in  cold  light  petroleum  and  in  water,  but  freely  in  other  solvents, 
including  strong  sulphuric  acid. 

Farahromophenylic  methanesulpJionate,  CH3'S02*OC6H4Br,  obtained 
by  brominating  the  phenylic  salt,  crystallises  in  prisms,  and  melts 
at  83°;  it  dissolves  freely  in  ether,  benzene,  and  chloroform,  but 
sparingly  in  alcohol ;  it  is  volatile  with  steam.  By  hydrolysis,  it  yield  s 
parabromophenol.  The  corresponding  ^e^rai>romo-derivative  (prob- 
ably Br^  =  2  :  3  :  4  :  5)  is  prepared  by  heating  the  bromo-derivative 
with  bromine  and  fused  aluminium  bromide ;  it  crystallises  in  white, 
silky  needles,  melts  at  164 — 165°,  and  dissolves  freely  in  cold  benzene 
and  in  warm  alcohol  and  carbon  bisulphide  ;  the  tetrabromophenol 
which  it  yields  on  hydrolysis  melts  at  128 — 129°.  By  increasing  the 
proportion  of  bromine  and  aluminium  bromide,  the  pentahromo- 
derivative  is  obtained ;  this  crystallises  in  white  needles,  and  melts  at 
171°. 

Faramtrophenylic  methanesulpJionate,  CiT3*S02*OC6H4*N02,  is  the 
product  of  the  nitration  of  phenylic  methanesulphonate  ;  it  melts 
at  94 — 95°,  and  dissolves  in  ether,  alcohol,  benzene,  and  glacial 
acetic  acid.  The  corresponding  <zm^c?o-derivative  crystallises  in  white 
needles,  melts  at  89 — 90°,  and  dissolves  in  alcohol  and  in  ether.  The 
ace^a7?i{cZo-derivative  crystallises  in  needles,  and  melts  at  177 — 178.° 

Dinitrophenylic  methanesulphonate  [(^02)2  =  2  :  4]  is  formed  when 
the  nitration  of  the  phenylic  salt  is  conducted  with  an  excess  of 
nitric  acid  ;  it  crystallises  in  laminae,  and  melts  at  82 — 84°.  The 
corresponding  c^mmicZo-derivative  forms  needles  which  melt  with 
slight  blackening  at  103 — 104°,  and  dissolve  in  warm  benzene,  chloro- 
form, and  alcohol.  The  diacetyldiamido-deriYSitive  forms  felted 
needles,  and  melts  with  slight  blackening  at  236 — 237°. 

Fhenylic  ethanesulphonate,  CH2Me*S02*OPh,  is  obtained,  together 
with  some  phenetoil,  when  phenylic  sodiumsulphonate  is  heated  with 
ethyiic  iodide ;  it  crystallises  in  white  laminae,  melts  at  34 — 35°, 
boils  at  287 — 288°,  and  dissolves  easily  in  benzene  and  in  alcohoL 
Hydrolysis  converts  it  into  ethanesulphonic  acid  and  phenol. 

Fhenylic  a-propanesulphonate,  CH2Et'S02'OPh,  from  phenylic 
sodiumsulphonate  and  a-propylic  iodide,  is  a  brown,  uncrystallisable, 
sparingly  soluble^  viscid  oil. 
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Paracresylic  sodiumsuljphonate,  !N'aS02'OC6H4Me,  is  prepared  from 
sodium  paracresoxide  in  a  manner  similar  to  that  described  above  for 
the  preparation  of  the  phenylic  compound.  Faracresylio  methane- 
sulphonate  crystallises  in  white  cubes,  melts  at  44*5 — 46"*,  and  boils 
with  slight  decomposition  at  295°  (uncorr.),  and  undecomposed  at 
260 — 264°  under  a  pressure  of  207  mm. ;  it  is  volatile  with  steam,  and 
sublimes  ;  alcohol  dissolves  it  freely ;  oxidation  converts  it  into  jpara- 
carhoxylphenylic  methanesulphonate,  CH3S02*0'C6H4'COOH,  which 
forms  white  needles,  melts  at  224°,  and  dissolves  freely  in  ether  and 
warm  alcohol. 

a-  and  /B-Naphthylic  sodiumsulphonates,  J^aSOo'OOioH;,  were  also 
prepared.  A.  G,  B. 

Action  of  Phosphorus  Pentachloride  on  Benzoicsulphinide. 
By  I.  Remsen  (Ber.,  26,  2634— 2635).— The  author  points  out  that 
Jesurin  (Abstr.,  1893,  i,  715)  has  overlooked  the  work  of  Remsen  and 
Dohme  (Abstr.,  1889,  992),  which  contains  much  of  the  matter  pub- 
lished as  new  by  Jesiirin.  In  conjunction  with  certain  of  his 
students,  the  author  has  found  that  the  chloride  of  benzoics alphinide 
consists  of  two  isomeric  compounds  of  melting  points  78°  and  22** 
respectively ;  both  are  converted  by  ammonia  into  benzoic  sulphinide. 
A  full  description  of  these  and  other  experiments  with  parachloro- 
cvanobenzene  will  appear  later  in  the  American  Chemical  Journal. 
^  A.  R.  L. 

Intramolecular  Change  of  Phthalides  into  Derivatives  of  a7- 
Diketohydrindene.  By  F.  Nathanson  {Ber.,  26,  2576—2582; 
compare  Abstr.,  1893,  i,  346). — When  a  solution  of  sodium  in 
methylic  alcohol  is  added  to  one  of  benzalphthalide, 

CO<^^>C:CHPh, 

in  the  same  solvent,  the  colourless  liquid  becomes  dark  red,  and  a 
mass  of  crystals  separates,  consisting  of  the  sodium  compound  of 
l3-phenyl-a,rf.diketohydrmdene,  C6H4!(CO)2*.CHPh.  The  same  result  is 
obtained  when  ethylic  alcohol  is  used,  but  if  even  a  small  amount 
of  water  is  present,  the  yield  is  no  longer  quantitative,  and  deoxy- 
benzoincarboxylic  acid,  COOH*C6H4*CO*CH2Ph,  is  produced.  Phenyl- 
diketohydrindene  is  also  formed  when  benzalphthalide  is  boiled  with 
alcoholic  potash,  or  when  the  methylic  salt  of  deoxybenzo'incarb- 
oxylic  acid  is  hydrolysed  with  alcoholic  potash.  Phenyldiketohydr- 
indene  crystallises  in  white,  nacreous  plates  melting  at  145°.  It  is 
insoluble  in  water,  but  dissolves  readily  in  other  solvents,  forming 
yellow  or  red  solutions ;  it  yields  a  blue  solution  with  concentrated 
sulphuric  acid ;  it  is  a  strong  acid,  and  forms  a  number  of  coloured 
salts.  Attempts  to  reduce  it  to  phenylhydrindene  proved  unsuc- 
cessful. Phenyldiketohydrindenephenylhydrazo7ie  crystallises  in  fine, 
yellow,  matted  needles  melting  at  170 — 174°.  The  dioxime  forms 
small,  white  needles  melting  at  193 — 196°.  Phenylmethyldiketohyd.r- 
indene,  C6H4!(CO)2lCMePh,  is  prepared  by  the  action  of  methylic 
iodide  on  the  sodium  compound,  and  forms  colourless,  cubic  crystals 
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melting  at  154 — 155°.  The  corresponding  e/%Z  compound  melts  at 
103—105°. 

Ethylic  lolienyldilcetohydrindeneacetate,  C6H4!(CO)2!CPh'CH2*COOP]t, 
is  obtained  by  the  action  of  ethylic  chloracetate  on  the  sodium  com- 
pound, and  melts  at  104°.     Fhenylhromodiketchydrindene, 

CoH4:(CO)o:CPhBr, 

is  obtained  by  the  direct  action  of  bromine,  and  crystallises  from 
benzene  in  TrHite  needles  melting  at  105°.  It  has  no  acid  properties. 
The  c/jZoro-derivative  is  formed  by  treating  the  diketo-compoand 
with  phosphorus  pentachloride,  and  crystallises  in  yellow  needles 
melting  at  114 — 116°.  The  halogen  atom  of  these  compounds  is  not 
removed  by  boiling  with  alcoholic  ammonia  or  potassium  cyanide, 
tttit  readily  reacts  with  aniline,  forming  an  amZic^o-derivative, 
C6H4:(CO)2:CPh-NHPh,  which  melts  at  210—211°.  Bisphenyldiheto- 
hydri7idene,  C6H4:(CO)2:CPh-CPh:(CO)o:C6H4,  is  produced  "by  the 
oxidation  of  the  diketohydrindene  by  means  of  nitrous  acid.  It  crys- 
tallises in  white,  lancet-shaped  needles  melting  at  208°.  Binitro- 
'phenyldiketoliydrindene  is  obtained  by  the  direct  action  of  fuming 
nitric  acid,  and  melts  at  128 — 131°. 

Etbylidenephthalide,  when  treated  with  sodium  methoxide,  is  con- 
verted into  /i-methyldiketohydrindene,  identical  with  that  described 
by  Wislicenus  (Abstr.,  1889,  1067). 

Ethinediphthalide  is  converted  in  a  similar  manner  into  hisdiketo- 
hydrindene,  C6H4!(CO)2!CII*CH!(CO)2'CgH4  ;  this  crystallises  from 
hot  nitrobenzene  in  long,  violet  needles  which  do  not  melt  below 
350°.  It  is  insoluble  in  solvents  of  low  boiling  point,  but  dissolves  in 
alkalis,  forming  violet  solutions  from  which  it  is  precipitated  un- 
changed by  acids.  A.  H. 

Diphenyl  Group.  By  E.  Loewenheez  {Ber.,  26,  2486—2487). 
— The  diphenyltetracarboxylic  acid  obtained  by  the  author  (Abstr., 
1892,  1464)  by  the  oxidation  of  ditolyldicarboxylic  acid  with  potas- 
sium permanganate  corresponds  with  phthalic  acid,  and  the  author 
therefore  names  it  diphthalic  acid.  It  is  less  soluble  in  water  than 
phthalic  acid,  crystallises  in  colourless  needles,  and  does  not  melt  at 
250°.  When  heated  with  resorcinol,  it  yields  a  difluorescein,  which  is 
very  similar  to  fluorescein,  exhibits  a  somewhat  stronger  fluorescence, 
and  is  converted  by  bromine  into  a  dieosin.  The  latter  closely 
resembles  eosin,  and  gives  almost  the  same  shades  on  wool. 

A  di}ielia7ithin  is  obtained  by  combining  diazotised  benzidine- 
disulphonic  acid  with  dimethylaniline  ;  it  is  very  similar  to  dimethyl- 
orange.  The  corresponding  diethyl  corrfpound  obtained  from  benzid- 
inedisulphonic  acid  and  diethylaniline  is  very  similar  to  diethyl-orange. 

E.  C.  R. 

Alkyl  Derivatives  of  Benzoin.  By  E.  Fischer  (J5er.,  26, 
2412 — 2415). — When  a  methyl  alcoholic  solution  of  benzoin  is 
saturated  with  gaseous  hydrogen  chloride  at  30 — 40°,  and  then 
allowed  to  remain  at  the  ordinary  temperature,  'niethylbenzoin, 
OPhO'CHPh'OMe,  is  formed,  and  may  be  obtained  crystallised  in 
white  needles  which  melt  at  49 — 50°  (corr.).     It  is  oxidised  by  nitric 
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acid  to  benzile,  yields  an  oily  product  with  phenylhydrazine,  and,  with 
hydroxylamine,  yields  methylberizo'inoxime,  NOH!CPh*CHPh!OMe, 
crystallising  in  small  needles,  and  melting  at  130 — 132°  (ancorr.). 

Ethylbenzom,  CPhO'CHPh'OEt,  resembles  the  methyl  compound ; 
it  melts  at  62°  (corr.),  and  yields  compounds  with  phenylhydrazine 
and  hydroxylamine,  but  they  have  not  been  obtained  crystallised. 

C.  P.  B. 

Anilides  of  Benzoin  and  Benzile.  By  B.  Lachowicz  {Monatsh., 
14,  279 — 293). — In  this  investigation,  special  care  was  taken  to  vary 
the  methods  and  conditions  of  preparation,  in  order  to  ascertain 
whether  any  of  the  mono-  or  di-anilides  occurred  in  two  isomeric 
forms  ;  this  was  in  no  instance  found  to  be  the  case. 

Benzoinanil,  NPhlCPh'CHPh'OH,  has  been  prepared  by  Voigt  (J.pr. 
Chem.,  34,  2).  It  combines  with  1  mol.  of  hydrogen  chloride  to  form 
a  hydrochloride,  which  crystallises  from  hot  alcohol  in  short,  colourless 
needles  melting  at  185°.  Benzo'inanilanilide,  NPh!CPh-CHPh-NHPh, 
is  not  formed  by  the  action  of  aniline  on  benzoin  even  at  240°,  but  may 
be  obtained  when  aniline  hydrochloride  is  heated  with  benzoin  at 
160°.  It  crystallises  from  alcohol  in  colourless  needles  melting  at 
125°.  This  substance  is  not  acted  on  by  boiling  alcoholic  potash  or 
hydrochloric  acid,  but  is  converted  by  nitrous  acid  into  a  yellow, 
unstable  nitroso-compound.  Benziledianil,  NPh!CPh*CPh!NPh, 
which  has  been  previously  prepared  by  Siegfeld  (Ber.,  25,  2601),  is 
also  formed  when  benzoinanil  is  heated  in  the  air  with  aniline,  the 
atmospheric  oxygen  taking  part  in  the  reaction.  It  is  decomposed  by 
hydrochloric  acid,  but  not  by  alcoholic  potash.  On  treatment  with 
phenylhydrazine  hydrochloride,  it  is  converted  into  benzilediphenyl- 
hydrazone.  Benzoinanilparatoluidide,  JSrPhiCPh'CHPh'NH'CvHT,  is 
olDtained  by  heating  together  benzoinanil  and  paratoluidine  hydro- 
chloride. It  forms  colourless  prisms,  and  melts  at  139°.  On  repeated 
recrystallisation  from  dilute  alcohol,  it  is  converted  into  a  mix- 
ture of  benzoinanilanilide  and  benzointoluidiltoluidide.  Benzileanil- 
paratoluidil,  'NFh'.CFh.'CF\l\'N'C^'H.^,  is  prepared  by  heating  benzoin- 
anil with  paratoluidine  in  an  open  vessel,  and  forms  flat,  yellow 
needles  melting  at  135°.  On  treatment  with  hydroxylamine  hydro- 
chloride, it  yields  benzileoximeparatoluidil  (Abstr.,  1892,  1470). 
Benzo'inparatoluidilparatoluidide,  CTHT'NiCPh'CHPh'NH'C?!!?,  forms 
long,  colourless  prisms  melting  at  155 — 156°.  Benzilediparatoluidil, 
CTHT'NiCPh'CPhlN-CvHv,  previously  prepared  by  Voigt,  is  also 
formed  when  benzoinparatoluidil  is  heated  with  paratoluidine  in  an 
open  vessel.  Benzoinparatoluidilanilide,  CvHi'NICPh'CHPh'NHPh, 
forms  long,  colourless  needles  melting  at  141°.  It  differs  from 
benzoinanilparatoluidide,  with  which  it  is  isomeric,  in  not  being  altered 
by  repeated  crystallisation.  Benzileparatoluidilanil,  obtained  by  heat- 
ing benzileparatoluidil  with  aniline  in  an  open  vessel,  is  in  every 
respect  identical  with  benzileanilparatoluidil.  A.  H. 

Indoxazen  Group.  By  0.  List  (Ser.,  26,  2451—2457;  Abstr., 
1893,  i,  469). — An  examination  of  the  oil  obtained  by  nitrating  deoxy- 
benzoin  at  0°  (Pictet,  Ber.,  19,   1064)  shows  that  it  contains  about 
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25 — 30  per  cent,  of  or thonitrodeoxy benzoin,  together  with  benzile  and 
benzoin ;  the  latter  compound  is  obtained  in  large  quantities  when 
the  nitration  is  performed  at  temperatures  above  10°.  Orthonitro- 
deoxybenzo'in  crystallises  in  radiating  needles,  melts  at  73 — 74°, 
gives  a  blue  coloration  with  alcoholic  potash,  and  is  completely  con- 
verted into  a-phenylindole  when  treated  with  ammonia  and  zinc- 
dust.  Its  oxime  crystallises  in  pale  yellow  needles,  melts  at  118°,  and 
gives  red  solutions  with  alkalis.  Nitrous  acid  is  not  eliminated  from 
the  molecule  either  by  warming  with  pure  sodium  hydroxide,  or  by 
heating  with  sodium  ethoxide  in  a  sealed  tube. 

Paranitrodeoxyhenzomoxime  is  prepared  from  paranitrodeoxybenz- 
oin,  which  is  also  obtained  by  nitrating  deoxybenzoin.  It  crystal- 
lises in  yellowish -brown  needles,  melts  at  105°,  and  gives  a  red  color- 
ation with  alkalis.  The  author  was  unable  to  eliminate  the  nitro- 
group  by  treatment  with  alkali. 

Orthonitrodeoxybenzo'in  dissolved  in  acetic  acid  is  easily  converted 
into  orthonitrobenzile  by  oxidation  with  chromic  acid.  It  crystal- 
lises in  yellow  needles,  and  melts  at  98°. 

Orfhonitrohenzileoxime,  N02'C6H4*C(NOH)*COPh,  crystallises  in 
pale  yellow  needles  or  quadratic  tablets,  melts  at  185°  with  decom- 
position, and  gives  yellow  solutions  with  alkalis.  When  boiled  with 
an  aqueous  solution  of  sodium  hydroxide,  it  yields  salicylic  and 
benzoic  acids,  which  are  formed  by  the  decomposition  of  an  unstable 
benzoylindoxazen.  When  boiled  with  sodium  carbonate,  salicylo- 
nitrile  and  benzoic  acid  are  produced. 

Orthonitrobenziledioxime  is  obtained  by  heating  the  monoxime  with 
hydroxylamine  hydrochloride  and  alcohol  in  a  sealed  tube  at 
120 — 130°.  It  crystallises  in  large,  yellowish- white  prisms,  melts  at 
244°  with  decomposition,  and  gives  red  solutions  with  alkalis.  When 
heated  with  aqueous  sodium  hydroxide,  it  yields  hydroxylamine, 
salicylic  and  benzoic  acids,  the  decomposition  products  of  an  unstable 

C  H 
indoxazen  compound  of  the  formula    i    ^C*PH!NOH. 

Parauitrobenzile  is  obtained  by  oxidising  paranitrodeoxybenzo'in 
with  chromic  acid,  and  is  identical  with  the  compound  obtained  by 
Haussmann  by  treating  benzoin  with  nitric  acid. 

The  author  once  obtained  a  second  oxime  of  ortlionitrohenzile, 
!N'02'C6H4*CO*CPh!NOH,  by  working  with  a  strongly  alkaline  solution. 
It  melts  at  265°  with  decomposition,  and  does  not  evolve  nitrous  acid 
when  treated  with  .sodium  hydroxide. 

l'4i'-Dinitroanthraquinoneoxime  crystallises  in  long,  rose-red  prisms, 
melts  at  253°  with  a  sudden  decomposition,  and  does  not  lose  its 
nitro-group  when  heated  with  concentrated  sodium  methoxide. 

E.  C.  R. 

Hydrocroton.  By  G.  Ciamician  and  P.  Silber  (Ber.,  26,  2635 — 
2638). — A  polemical  paper,  being  a  reply  to  Hesse  (Abstr.,  1893, 
i,  718). 

1 : 4-Ainidoacetonaphthalidesulphonic  acid.  By  A.  Ammelburg 
(J.  pr.  Ghem.,  [2],  48,  286— 292).— This  acid  (D.P.  66354,  1891)  is 
prepared  by  sulphonating  1  : 4-amidoacetonaphthalide.     It  is  a  spar- 


ft 
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inglj  soluble  crystalline  powder  ;  a  solution  of  it  is  coloured  brilliantly 
"flue  by  ferric  chloride  or  chromic  acid;  its  salts  with  the  alkalis  and 
Ikaline  earths  are  soluble  in  water.  The  barium  salt  crystallises 
with  7H2O  ;  the  potassium  salt  is  anhydrous  ;  the  zinc  salt  crystallises 
with  3IH2O,  and  is  freely  soluble  in  water  ;  the  lead  salt  crystallises 
with  IJH2O,  and  is  sparingly  soluble  in  water. 

By  oxidising  the  acid  with  potassium  permanganate,  a  little 
phthalic  acid  is  produced ;  but  when  fused  with  potash,  it  yields  /3- 
hydroxyphthalic  acid.  The  latter  reaction  indicates  that  the  sulphonic 
group  is  in  a  y3-position  of  the  ring  which  does  not  contain  the  amido- 
groups.  That  this  position  is  2'  was  provisionally  settled  by  diazotising 
the  acid,  reducing  the  product  to  the  hydrazine  derivative,  and  treat- 
ing this  with  cupric  chloride,  whereby  a  naphthylaminesulphonic  acid 
was  produced  which  corresponded  with  Erdmann's  1 : 2'-acid, 
although  the  difference  between  the  1  :  2'-  and  the  1  :  3'-acids  is  too 
slight  for  certainty  (compare  Erdmann,  Abstr.,  1893,  i,  653). 

A.  G.  B. 

Phenonaphthacridone.  By  M.  Schopff  (Ber.,  26,  2589—2598).— 
The  presence  of  zinc  chloride  is  not  essential  for  the  conversion  of 
2  : 3-anilidonaphthoic  acid  into  phenonaphthacridone,  as  the  change 
takes  place  when  the  former  compound,  or  a  mixture  of  /3-hydroxy- 
naphthoic  acid  and  aniline,  is  heated  alone  at  250°.  A  certain  amount 
of  phenonaphthacridone  is  obtained  by  heating  the  anilidonaphthoic 
acid  with  hydrochloric  acid  of  1*03  sp.  gr.  in  a  sealed  tube  at  180°. 
The  most  convenient  method  of  preparing  large  quantities  of  pheno- 
naphthacridone consists,  however,  in  heating  the  anilidonaphthoic 
acid  (250  grams),  or  a  mixture  of  its  components,  with  zinc-dust 
(100  grams)  for  5—6  hours,  in  an  oil-bath  at  200—220°.  The  product 
is  repeatedly  boiled  with  dilute  hydrochloric  acid,  and  subsequently 
with  alkali ;  it  is  crystallised  from  dilute  alcohol,  whereby  the  sub- 
stance melting  at  about  240°  (previously  regarded  as  an  isomeride  of 
phenonaphthacridone)  is  obtained.  Treatment  of  this  substance  with 
cold  chloroform  extracts  phenyl-/3-naphthyl amine  (m.  p.  108 — 109°) 
leaving  phenonaphthacridone;  the  supposed  dihydrophenonaphth- 
acridone  obtained  by  distilling  it  with  zinc-dust  (Abstr.,  1893,  i,  476) 
is  /3-dinaphthylamine  (m.  p.  170'5°).     Phenonaphthacridone, 

has  neither  basic  nor  acidic  properties,  and  is  sparingly  soluble  in  most 
solvents,  the  solutions  exhibiting  a  greenish  fluorescence  ;  it  is,  how- 
ever, readily  soluble  in  phenol,  and  the  solution  in  the  latter  is  devoid 
of  fluorescence  ;  concentrated  sulphuric  acid  dissolves  it,  forming  a 
deep  red  solution.  It  crystallises  from  alcohol  in  lustrous,  golden- 
yellow    leaflets,    and    melts    at    304 — 305°.      The    ethyl    derivative, 

CO 
CioHe-^-xT-g.^-CsHi,   melts   at    174 — 175"^;  and  the  benzyl  derivative 

at  188 — 189°.  Direct  acetylation  having  been  found  impossible, 
the  author  endeavoured  to  prepare  the  acetyl  derivative  by  heating 
2  :  d-acetanilidonaphthoic  acidf  which  melts  at  225 — 227° ;  under  these 
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circumstances,  however,  phenonaphtliacridorie  and  acetic  acid  are 
formed. 

CCl 

Chlorophenonaphthacridine,    CioHg<^  I >-C6H4,    is   obtained   when 

phenonaphthacridone  is  heated  with  a  mixture  of  phosphorus  penta- 
chloride  and  phosphorus  oxychloride  at  100 — 120° ;  it  forms  orange- 
red  needles,  and  melts  at  165°. 

Fhenonaplithaci-idine,    C]oH6<[  '       ^CeHi,    prepared    by    distilling 

phenonaphthacridone  with  zinc-dust,  forms  white  needles,  melts  at 
289°,  is  sparingly  soluble  in  most  solvents,  but  readily  so  in  chloro- 
form, the  colourless  solution  having  a  violet  fluorescence.  It  dissolves 
in  glacial  acetic  acid,  hydrochloric  acid,  and  sulphuric  acid,  forming 
intensely  red  solutions.     Its  basic  properties  are  feeble. 

A.  R.  L. 

a-  and  /3-Naphthaleneindligo.  By  H.  Wichelhaus  (Ber.,  26,, 
2547 — 2550). — The  two  isomeric  forms  of  naphthaleneindigo  can  be 
obtained  by  melting  24  parts  of  a-  or  /3-naphthylamine  with  16  parts 
of  chloracetic  acid  and  50  parts  of  anhydrous  sodium  acetate,  which 
has  been  mixed  with  a  little  ordinary  acetic  acid.  At  about  180°, 
the  mass  becomes  almost  dr}",  and  50  parts  of  potash  are  then  added,, 
the  temperature  being  raised  to  290°.  The  product  is  treated  witli 
water,  and  the  insoluble  residue  washed  with  hot,  dilute  hydrochloric 
acid,  and,  if  necessary,  extracted  with  ether.  The  crude  material 
thus  obtained  is  then  purified  by  reduction,  re-oxidation,  and  recrys- 
tallisation  from  aniline.  a-Naphthaleneindigo  crystallises  from 
aniline  in  violet-black  needles,  whilst  the  yS-compound  separates  from 
the  same  solvent  in  bluish,  indistinct  crystals.  In  the  form  of  powder 
both  isomerides  show  a  distinct  cupreous  lustre  when  rubbed.  They 
both  sublime  in  needles  with  a  cupreous  lustre,  the  /3-compound  with 
less  readiness  than  the  a-derivative.  The  molecular  weight  of  the 
a-isomeride  was  determined  by  the  boiling  point  method,  aniline  being^ 
employed,  and  was  found  to  be  normal.  The  solubility  of  the  /3-com- 
pound  in  aniline  Avas  too  small  to  admit  of  the  determination  being 
carried  out.  The  reduction  of  these  indigoes  may  be  effected  by  mean?; 
of  hyposulphite  or  grape  sugar  in  the  presence  of  much  free  alkali, 
but  is  best  done  by  warming  with  ferrous  sulphate  and  potash.  The 
formulae  of  these  compounds  are  probably  quite  analogous  to  that  of 

ordinary  indigo,  CioHg<^q>C:C<^^>CioH6  [NH  :  CO  =  1  :  2  in 

the  case  of  the  a-compound,  —  2  : 1  in  that  of  the  /9-compound],  but 
this  point  has  not  yet  been  definitely  settled. 

The  characteristic  colorations  of  ordinary  indigo,  and  a-  and 
jS-naphthaleneindigo,  are  summarised  in  the  following  table. 
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Ordinary 

a-!N^aplithalene- 

jS-Naphthalene- 

indigo. 

indigo. 

indigo. 

Reduction  product  in  solu- 

yellow 

orange 

red. 

tion 

Vapour 

red 

violet 

blue. 

Solution  in  aniline,  chloro- 

red;     riolet     to 

blue 

bluish -green     to 

form,    benzene,    acetic 

blue 

green. 

acid,  &c. 

Sulphonic  acid  in  aqueous 

blue 

blue  on  boiling; 

bluish-green. 

solution 

bluish-green  in 
the  cold 

Sulphonic   acid    on   wool 

blue 

blue  to  green 

green. 

and  silk 

Cotton  djed  in  vat 

blue 

blue  to  green 

green. 

The  sulphonic  acids  are  being  further  investigated. 


A.  H. 


Colour  of  Acenaphthylene.  By  C.  Graebe  (Ber.,  26,  2354 — 
2355). — The  author  is  unable  to  obtain  acenaphthylene  other  than 
coloured,  and  so  regards  it,  like  dibiphenylene-ethane  (Abstr.,  1893, 
i,  38),  as,  in  fact,  a  coloured  hydrocarbon.     The  colour  of  tbese  two 

pTT  P  TT  P  FT 

substances,   H     ^CioHe  and    i        >C~C<['       ,  appears  to  be  con- 

Oxi  Cfilj-i  06114 

ditioned  bj  the  presence  of  the  group  ]>CzzC<[,  but  also  by  the 
nature  of  the  other  groups  united  with  it  (compare  Armstrong,  Proc, 
1892,  192).  C.  F.  B. 

Terpenes  and  Ethereal  Oils.  By  O.  Wallace  (Annalen,  277, 
105 — 154). — Those  terpene  and  terpinene  compounds  which  are 
derivatives  of  paracymene  may  be  distinguished  by  the  position  of 
the  double  bonds,  numbering  the  carbon  atoms  in  the  direction  of  the 
hands  of  a  watch  from  that  which  carries  the  methyl  group. 

Of  the  three  theoretically  possible  a-keto-dihydroparacymenes,  only 
one,  the  A^'  ^  modification,  contains  an  asymmetrical  carbon  atom ; 
inasmuch,  therefore,  as  the  only  known  representative  of  this  series, 
ordinary  carvone,  exists  in  optically  active  modifications,  it  must  have 
this  constitution.  The  existence  of  four  a-  and  four  ^-ketotetra- 
hydroparacymenes  is  indicated  by  theory,  and  each  in  optically  active 
forms,  so  that  at  least  24  modifications  are  rendered  possible.  An 
even  greater  number  of  hydroxy-derivatives  (dihydrocarveols)  is 
indicated,  as  in  this  case  the  hydroxyl  group  may  be  attached  to  the 
carbon  atom  carrying  the  alkyl  groups ;  this  is  probably  so  in 
torpineol.  Only  two  ketohexahydroparacymenes  are  conceivable; 
V.  Baeyer  has  synthesised  the  a-keto-derivative  (Abstr.,  1893,  i,  359), 
and  the  /3-keto-derivative  is  menthone.  Four  hydroxyhexahydro- 
cymenes  are  theoretically  possible,  menthol  being  3-hydroxyhexa- 
hydrocymene.  The  geometrical  isomerides  belonging  to  the  last- 
mentioned  class  exhibit  great  differences  in  their  physical  properties, 
which  remark  also  applies  to  the  amide- derivatives  (menthylamines ; 
Abstr.,  1893,  i,  724). 
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When  the  supposed  trihydroxyterpene,  CioHaoOs,  obtained  by  oxid- 
ising terpineol  (Abstr.,  1893,  i,  696),  is  heated  with  dilute  sulphuric 
acid,  it  yields  cymene,  and  a  compound  CioHieO  (see  below).  As 
terpineol  appears  to  be  a  tertiary  alcohol,  the  hydroxyl  groups 
occupying,  probably,  the  positions  1  or  4,  the  constitution  of  the 
above-mentioned  oxidation  product  may  be  1:2:4-  or  1:3:  4-tri- 
liydroxyhexahydrocymene. 

When  terpineol  dihromide  is  digested  on  the  water  bath  with  an 
excess  of  moist  silver  oxide  or  lead  oxide,  pinol  hydrate,  C10H18O2 
(m.  p.  131°)  is  obtained.  The  latter  yields  pinol  when  treated  with 
dilute  acids.  Pinol  (sobrerol)  is  also  obtained  in  good  yield  when  the 
terpineol  bromide  is  treated  with  alcoholic  potash.  The  compound 
CioHieO,  obtained  by  oxidising  the  supposed  trihydroxyterpene  with 
chromic  acid,  is  converted  into  terpenylic  acid,  CgHiaOi,  when  heated 
on  the  water  bath  with  alkaline  permanganate.  When  either  of  the 
compounds  C10H20O3,  C10H16O3,  C10H18O3  (pinolglycol),  or  terpinylic 
acid  is  treated  in  alkaline  solution  with  bromine,  carbon  tetrabromide 
is  formed. 

Terpineol  nitrosochloride,  CloHigO'NOCI,  is  obtained  by  adding 
ethylic  nitrite  to  a  solution  of  terpineol  in  glacial  acetic  acid,  cooled 
in  a  freezing  mixture,  and  subsequently  dropping  in  hydrochloric 
acid  ;  it  crystallises  from  methylic  alcohol  in  needles.  The  piperidide, 
NO-CioHn(OH)-C5NHio,  melts  at  159—160°,  the  anilide  at  155—156°. 

The  compound  doHieO,  obtained  by  heating  the  supposed  trihydr- 
oxyterpene with  dilute  sulphuric  acid,  boils  at  231 — 233°,  has  a  sp. 
gr,  at  20°  =  0*929,  and  a  specific  refractive  power  [n]^  =  1*48]  97. 
It  behaves  as  a  ketone,  in  that  when  treated  with  an  excess  of  hydr- 
oxylamine  hydrochloride,  it  forms  an  oxime,  CioHie'.NOH,  melting  at 
91 — 92",  together  with  a  compound,  C10H20N2O2,  melting  at  162"  ;  but 
its  molecular  refractive  power  favours  the  view  that  it  is  a  hydroxy- 
dihydrocymene  (carveol)  :  as  such,  the  hydroxyl  group  is  probably 
in  the  position  2.  When  the  last-mentioned  compound  is  reduced 
with  sodium  and  alcohol,  2-hydroxyhexahydrocymene  (tetrahydro- 
earveol),  CloHig'OH,  is  obtained;  it  boils  at  218 — 220°,  has  a  sp.  gr. 
at  22°  =  0'90i,  and  a  specific  refractive  power  [n'jj)  =  1*4636.  It 
combines  with  carbanil,  forming  an  urethane  melting  at  74 — 75°,  and, 
when  heated  at  200°  with  potassium  hydrogen  sulphite  and,  after  the 
addition  of  alkali,  distilled  with  steam,  a  hydrocarbon,  CioHig  (b.  p. 
175 — 176°),  passes  over.  When  the  tetrahydrocarveol  is  oxidised  with 
chromic  acid,  a  ketone  (tetrahydrocarvone),  CioHigO,  boiling  at  221°,  is 
obtained  ;  it  has  a  sp.  gr.  at  20°  =  0*904,  and  a  specific  refractive 
power  [^]d  =  1*45539,  and  is  optically  inactive.  On  treating  the 
ketone  with  nascent  hydrogen,  the  tetrahydrocarveol  is  regenerated. 
The  oxime,  doHisINOH,  melts  at  105°,  and,  when  dissolved  in  dry 
chloroform  and  treated  with  phosphorus  pentachloride,  it  is  converted 
into  an  isomeric  compound  melting  at  51 — 52° ;  the  latter,  when  heated 
above  its  melting  point,  is  converted  into  a  third  isomeride  melting  at 
104°.  When  the  oxime  melting  at  105°  is  reduced  with  sodium  and 
alcohol,  it  yields  ^.amido-2-hexahydrocymene,  doHigNHj ;  this  boils  at 
211 — 212°,  and  closely  resembles  the  menthylamines.  The  hydro- 
chloride melts  at  221 — 222° ;  the  formyl  derivative,  CloHig'NH'COH, 
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obtained  by  distilling  the  formate,  melts  at  61 — 62°;  the  acetyl 
derivative  melts  at  124 — 125° ;  the  phenylthwcarbamide  derivative, 
CioHig'NH'CS'NHPh,  melts  at  117°;  and  the  carbamide  derivative, 
CioHi9-NH-CO-NH,,  melts  at  193—194°. 

The  compound  CioHi9*OH  (see  above)  must  be  a  secondary  alcohol, 
as  it  was  obtained  by  the  reduction  of  a  ketone,  and  the  hydroxyl 
group  must  accordingly  occupy  positions  2  or  3.  In  the  latter  case,  it 
would  be  ^-menthol ;  although  the  latter  compound  is  unknown,  the 
new  alcohol  has  not  a  peppermint-like  odour,  but  one  recalling  that  of 
terpineol,  and  its  boiling  point  is  also  considerably  higher  than  that 
of  menthol.  The  tetrahydrocarveol  and  its  derivatives  described  by 
V.  Baeyer  appear  to  differ  from  the  author's  compounds.  Despite 
these  differences,  however,  the  author  believes  that  the  compounds 
described  in  this  paper  belong  to  the  carvacrol,  and  not  to  the  thymol, 
series.  If  this  be  so,  the  constitution  of  the  above-mentioned  trihydr- 
oxyhexahydrocymene  will  be  [(0H)3  =  1:2:4],  and  that  of  terpineol 
4-hydroxy-A^-tetrahydrocymene. 

When  pinylamine  nitrate  (Abstr.,  1892,  997)  is  heated  with  a  solu- 
tion of  sodium  nitrite,  a  secondary  alcohol,  CioHjs'OH,  is  obtained;  it 
has  a  sp.  gr.  at  22""  =  0*978,  a  specific  refractive  power  [u'Jd  = 
1*49787,  has  a  turpentine-like  odour,  and  boils  at  215 — 218°.  On 
oxidation  with  chromic  acid,  it  yields  a  ketone  which  furnishes  an 
oxime  melting  at  98°. 

Dihydrocarveol  (Abstr.,  1893,  i,  595)  appears  to  be  converted  into 
a  trihydroxyhexahydrocymene  on  oxidation  with  permanganate ;  the 
product  is  not,  however,  crystalline,  and  when  warmed  with  dilute 
sulphuric  acid,  yields  an  oily  oxide,  CioHieO,  which  boils  at  196 — 199°, 
and  has  a  pleasant,  peppermint-like  odour ;  its  sp.  gr.  at  20"  is  0*962, 
and  its  specific  refractive  power  [?z.]d  =  1*484;  it  is  unsaturated,  and 
appears  to  react  neither  with  hydroxylamine  nor  acid  chlorides. 

A.  R.  L. 

Orientation  in  the  Terpene  Series.  By  A.  Baeyer  (Ber.,  26, 
2558—2565;  compare  Abstr,  1893,  i,  359,  722).— Crystallised  terp- 
ineol has,   according  to  Wallach  (preceding  abstract),  the  formula 

CMe<^^'.^g'^>CPr^-OH.     This  position  of  the  hydroxyl  group  is 

proved  to  be  correct  by  the  conversion  of  terpineol  into  a  dihydro- 
compound  which  is  identical  with  the  tertiary  menthol  of  the  formula 

CHMe<^g\^g'>CPr^-OH,   previously   described   by  the   author. 

The  methyl  ether  of  crystallised  terpineol,  obtained  by  the  action  of 
methylic  iodide  on  the  potassium  compound,  is  a  mobile  liquid  which 
smells  like  cymene,  boils  at  212°  (corr.),  and  is  immediately  oxidised 
by  permanganate.  This  substance  combines  with  hydriodic  acid  to 
form  a  bydriodide,  which,  on  reduction  in  ethereal  solution  with  acetic 
acid  and  zinc,  yields  the  methyl  ether  of  the  tertiary  menthol  already 
mentioned.  This  compound  resembles  the  terpineol  methyl  ether,  but 
boils  at  210°,  and  is  not  acted  on  by  permanganate. 

Crude  terpineol  contains  an  isomeric  substance  in  which  the  hydr- 
oxyl group  occupies  a  different  position,  since  the  menthene  obtained 
from  the  bromide  prepared  from  the  crude  material  is  not  identical 
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with  that  obtained  from  the  crystallised  portion.  Terpin  itself,  from 
which  terpineol  is  prepared,  has  the  formula 

0H-CMe<^g\'^^2>  CP)-^-OH, 

the  behaviour  of  the  dibromide  towards  reducing  agents  showing  that 
the  hydroxyl  groups  are  combined  with  carbon  atoms  which  are  not 
adjacent.     Hence  it  is  probable  that  the  second  constituent  of  crude 

terpineol  has  the  formula   OH-CMe<^^';^^  >CPr^.      Terpin    di- 

iodide,  which  might  be  formed  in  small  quantity  by  the  action  of 
hydriodic  acid  on  terpineol  methyl  ether,  yields,  on  reduction  apd 
hydrolysis  of  the  product,  a  mixture  of  menthols  which  can  be 
separated  from  menthyl  methyl  ether  by  treatment  with  potassium. 

Oximes  of  Cycloid  Ketones.  By  0.  Wallace  (Annalen,  277, 
154 — 161). — When  Z-menthoneoxime  (m.  p.  59°)  is  dissolved  in  chloro- 
form, and  phosphorus  pentachloride  dropped  into  the  solution,  an 
isomeric  oxime  melting  at  119 — 120°,  and  boiling  at  295°,  is  obtained  ; 
its  specific  rotatory  power  in  alcoholic  solution  is  [a]D  =  — 52*25° 
at  21".  The  hydrochloride  melts  at  91 — 93°.  Menthoneoxime,  when 
warmed  with  phosphoric  anhydride,  is  converted  into  a  nitrile, 
CgHn'CN",  which  is  an  oil  having  an  intense  lemon-like  odour ;  its  sp. 
gr.  is  0'8655  at  21°,  its  specific  refractive  power  [u'Jd  =  1*45609,  and 
it  boils  at  220 — 222°.  It  is  an  unsaturated  compound,  yields  an  acid 
forming  a  sparingly  soluble  silver  salt  when  boiled  with  alcoholic 
potash  ;  and  on  reduction  in  alcoholic  solution  with  sodium,  an  amido- 
compound,  boiling  at  210 — 215°,  is  obtained.  The  isomeric  oxime 
(m.  p.  105°  ;  this  vol.,  i,  44)  can  also  be  converted  into  a  nitrile. 

Thujonoxime  melts  at  54 — 55°,  and  when  treated  as  above  with 
phosphorus  pentachloride,  is  converted  into  an  isomeride  melting  at  90'' ; 
it  likewise  yields  a  nitrile  when  warmed  with  phosphoric  anhydride. 

Pulegonoxime  melts  at  118 — 119°,  and  the  ketone  reg^enerated 
from  it  by  treatment  with  dilute  sulphuric  acid  boils  at  220 — 225°, 
has  a  sp.  gr.  0*933,  and  a  specific  refractive  power  [n']j)  =  1*47974  at 
21°.  When  the  oxime  is  reduced  in  alcoholic  solution  Avitli  sodium, 
a  base  is  obtained  which  is  perhaps  identical  with  Z-menthylamine. 

A.  R.  L. 

Formation  of  Trimethylsuccinic  acid  from  Camphoric  acid. 
By  W.  KoENiGs  (i?er.,  26,  2337 — 2340). — Camphoric  acid  was  oxidised 
by  dissolving  it  in  very  dilute  aqueous  soda,  and  allowing  the  solu- 
tion to  drop  into  a  boiling  solution  of  chromic  and  sulphuric  acids. 
The  products  were  carbonic  anhydride  and  camphoronic  acid,  together 
with  small  quantities  of  an  acid  which  melts  with  decomposition  at 
220 — 222°,  of  acetic  acid,  and  of  the  trimethylsuccinic  acid  synthesised 
by  Bischoff  (Abstr.,  1891,  828).  The  anhydride  of  this  last  acid  is 
volatile  with  steam. 

When  camphoroxime  is  oxidised  by  heating  with  rather  dilute 
nitric  acid,  the  products  are  camphoric  acid,  a  nitrogenous  substance 
melting  at  215 — 218°,  and  Thiol's  isocamphoronic  acid  (Abstr.,  1893, 
i,  423).  C.  F.  B. 
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Sulphocamphylic  acid.  By  W.  Koexigs  and  J.  Hoerltn  {Ber., 
26, 2044 — 2050;  compare  Abstr.,  1893,  i,  363). — Salphocamphylic  acid 
is  readily  oxidised  by  hot  nitric  acid  (sp.  gr.  1'25)  with  production  of 
oxalic,  dimethylmalonic,  and  sulphoisopropylsuccinic  acids.  The  two 
former  acids  are  extracted  by  ether,  and  the  latter  is  isolated  by  pre- 
cipitating its  lead  salt  with  hydrogen  sulphide.  Sulphoisopropylsuc- 
cinic acid,  C7Hi2S07,H20,  forms  large,  lustrous,  tabular,  colourless 
crystals  melting  at  167°  with  decomposition  ;  it  is  readily  soluble  in 
water  or  alcohol,  but  only  sparingly  in  ethylic  acetate,  chloroform,  or 
benzene.  It  is  a  tribasic  acid  yielding  easily  soluble  salts;  the 
barium  salt  forms  an  amorphous,  vitreous  mass  containing  water, 
which  is  lost  at  190 — 200°.  The  acid  yields  terebic  acid,  sulphurous 
anhydride,  and  water  at  160 — 170° ;  a  small  quantity  of  an  easily 
soluble  acid,  which  melts  at  137 — 138°  and  contains  no  sulphur,  also 
distils. 

From  the  formation  of  dimethylmalonic  acid  during  the  oxidation 
of  sulphocamphylic  acid,  Koenigs  infers  that  camphor  must  contain 

the  group  CMe2<^.  W.  J.  P. 

Xanthorrhoea  Resins.  By  M.  Bamberger  {Monatslu,  14,  333 — 
343). — Yellow  Xanthorrhoea  resin  (X.  hastilis,  Sm.)  was  extracted 
with  boiling  95  per  cent,  alcohol,  the  residue  repeatedly  boiled 
with  water,  and  finally  dissolved  in  dilute  potash  and  acidified 
with  dilute  sulphuric  acid.  The  crystalline  material  obtained  from 
these  various  extracts  by  means  of  ether  was  then  treated  with 
chloroform,  in  which  it  partially  dissolved.  The  portion  insoluble 
in  chloroform,  on  purification,  proved  to  be  paracoumaric  acid, 
CgHsOa  +  H2O,  about  10  per  cent,  of  the  weight  of  the  resin  being 
obtained.  The  portion  of  the  extract  which  was  soluble  in  chloro- 
form contained  parahydroxybenzaldehyde,  benzoic  acid,  and  cinnamic 
acid.  A  small  quantity  of  a  substance,  which  was  probably  vanillin, 
was  also  isolated,  as  well  as  a  small  quantity  of  a  white  neutral 
substance,  the  nature  of  which  was  not  further  examined.  Red 
XanthorrhoBa  resin  (X.  australis),  when  treated  in  the  same  manner, 
yielded  about  2  per  cent,  of  paracoumaric  acid,  together  with  para- 
hydroxybenzaldehyde and  a  substance  resembling  vanillin.  Cinnamic 
and  benzoic  acids  were  not  detected  in  this  resin.  A.  H. 

Iridin,  the  Glucoside  of  Violet  Roots.  By  G.  de  Laire  and  F. 
TiEMANN  {Ber.,  26,  2010— 2044).— The  dried  roots  of  the  violet 
{Iris  florentina),  on  extraction  with  alcohol,  yield  a  glucoside  iridin, 
C24H26O13 ;  it  forms  slender,  white  needles,  melts  at  208°,  and  turns 
yellow  in  the  air.  Iridin  undergoes  hydrolysis  when  heated  with  dilute 
sulphuric  acid  at  80 — 100°,  yielding  cZ-glucose  and  irigcnin,  CisHieOg. 
This  substance  crystallises  in  rhombohedra,  melting  at  186°. 
Uibonzoylirigenin,  C18H14O9BZ2,  is  a  white,  crystalline  powder  melt- 
ing at  123 — 126°,  whilst  diacetylirigenin  is  a  white,  crystalline 
powder  melting  at  122° ;  the  latter  forms  a  compound  with 
chloroform,  which  is  obtained  in  beautiful  white  leaflets  melt- 
ing  at    82°.     Acetylirigenin,    CigHisOsAc,    is    prepared    by    warming 
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tlie  diacetyl  derivative  witli  soda,  and  crystallises  in  white  needles 
melting  at  169°. 

On  heating  irigenin  with  concentrated  potash,  in  absence  of  air, 
formic  acid,  iridic  acid,  and  iretol  are  obtained  in  molecular  pro- 
portion. 

Iridic    acid,    0Me-C<^^Qg^^'^^>C-CH8-C00H,  forms  colour- 

less  prisms  melting  at  118°,  and  when  heated  above  its  melting  point 
evolves  carbonic  anhydride  and  yields  iridol.  It  is  a  strong  mono- 
basic acid,  giving  a  well- crystallised  hariu7n  salt,  Ba(CioHu05)2,5H20  ; 
the  calcium  salt  and  those  of  the  alkali  metals  are  very  hygroscopic. 
The  methylic  salt  is  a  viscid  oil  boiling  above  360°,  whilst  the  ethylic 
salt  is  a  yellow  oil  which  decomposes  on  distillation  under  ordinary 
pressure.  Benzoijliridic  acid,  CioHuOsBz,  melts  at  131°,  and  the 
corresponding  acetyl  derivative  at  125°. 

Methyliridic  acid,  C6H2(OMe)3'CH2-COOH,  forms  white  leaflets 
melting  at  120° ;  its  silver  salt  separates  from  alcohol  in  beautiful 
white  needles. 

Iridol,  OMe*C<^pJ;QI^^N\p-rT^CMe,  distils  on  heating  iridic  acid 

at  239°  ;  it  forms  large,  white  needles  melting  at  57°.  The  benzoyl 
derivative  forms  white  leaflets  melting  at  68°. 

il^e%Zm(^oZ,  C6H2Me(OMe)3,is  a  colourless  oil  boiling  at  236 — 237°, 
and  on  oxidation  with  dilute  permanganate  gives  3:4:  5-trimethyl- 
gallic  acid ;  it  is,  therefore,  the  trimethyl  derivative  of  homopyrogallol. 
Further,  on  treating  iridol  with  chloroform  and  caustic  alkali,  two 
isomeric  aldehydes  are  obtained ;  iridol,  therefore,  being  a  dimethyl- 
homopyrogallol,  can  only  have  the  constitution  assigned  to  it  above. 
Iridol  is  isomeric  with  a  dimethylhomopyrogallol  isolated  from  wood- 
tar  by  Hofmann  (Abstr.,  1880,  248),  which  has  the  constitution 
Me  :  OH  =  1  :  4,  and  may  be  oxidised  to  eupitonic  acid ;  as  would  be 
expected  from  the  constitution  assigned  to  it,  iridol  does  not  yield  this 
acid  or  an  isomeric  one  under  similar  conditions.  Both  iridol  and  Hof- 
raann's  phenol  give  the  sametrimethylhomopyrogallolon  methylation, 
and  the  same  trimethylgallic  acid  on  eliminating  the  methyl  group 
from  the  nucleus. 

Bibromomethyliridic  acid,  C6Br2(OMe)3'CH2*COOH,  is  obtained 
by  direct  bromination,  and  forms  hard  crystals  melting  at  152° ;  it  is 
very  soluble  in  alcohol  or  ether.  On  oxidation  with  nitric  acid,  it 
yields  dibromotrimethylgalUc  acid,  which  crystallises  in  long,  brilliant 
needles  melting  at  143°.  On  oxidising  methyliridic  acid  with  per- 
manganate, trimethylgallic  acid  is  ultimately  obtained,  but  by  careful 
operation  an  a-Jcetonic  acid  of  the  composition  C6H2(OMe)o*CO*COOH 
may  be  isolated  as  an  intermediate  product.  The  constitutional 
formulae  assigned  above  to  iridic  acid  and  its  methyl  derivative  are 
thus  determined. 

Iretol,  C6H2(OH)3-OMe  [=2:4:6:1],  is  obtained  by  adding 
excess  of  sulphuric  acid  to  the  product  obtained  by  heating  irigenin 
with  caustic  alkali,  neutralising  with  potassium  carbonate,  and  re- 
peatedly extracting  with  ether.  On  evaporating  the  ethereal  solution, 
iretol  remains,  and  is  ultimately  obtained  in  white  needles  melting  at 
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186° ;  ifc  is  soluble  in  water,  alcoliol,  ether,  and  ethylic  acetate,  and 
has  the  normal  molecular  wei'srht  in  acetic  acid  solution.  Its  tri- 
benzoi/l  derivative,  C6H2(OBz);,*OMe,  forms  a  resin.  On  reduction  with 
sodium  amalgam,  iretol  yields  phlorooflucinol ;  it  therefore  has  the 
constitution  stated  above.  Tribenzoylphloroglucinol  crystallises  in  white 
needles  melting  at  172°.  Tretol  gives  the  phenolic  test  with  ferric 
chloride,  and  combines  with  diazobenzene  salts  with  formation  of  an 
insoluble  red  a^o-compound  ;  it  also  condenses  with  benzaldehyde, 
and  with  strong  oxidising  agents  gives  oxalic  acid.  On  treatment 
with  bromine,  in  absence  of  water,  it  gives  hexabromacetone,  and 
with  a  solution  of  bromine  in  caustic  alkali,  it  yields  bromoform.  It 
i-eacts  violently  with  phenylhydrazine  or  hydroxylamine  ;  no  crystal- 
line products  of  these  reactions  could  be  isolated. 

Sodiodiniirosoiretol,  OMe*C<^p/QrT\    p/AT(')Tq\^C0,H20,  separates 

ns  small,  red  crystals  on  treating  an  aqueous  solution  of  iretol  with 
sodium  nitrite  and  acetic  acid;  it  dissolves  in  hot  water,  alkalis, 
or  acids,  giving  a  deep  red   solution.     On  heating  at  106°,  it  loses' 

2H2O,  leaving  an  anhydride  of  the  constitution  A^-^^^^y  ^  nr\  n '  ' 

and  explodes  at  a  higher  temperature. 

1:2:3: 6-Tetrhydrnxybenzene  is  prepared  by  heating  iretol  at 
130 — 150°  in  sealed  tubes  with  dilute  hydrochloiic  acid;  it  is  ulti- 
mately obtained  as  a  syrup  which  slowly  solidifies  to  an  amorphous, 
glassy  mass. 

Sodiotetramethyliretol,  OMe-C<^[)^'^^^'™^^>CO,3HoO,  is  ob- 
tained by  heating  iretol  with  sodium  methoxide,  methylic  iodide,  and 
methylic  alcohol ;  it  is  precipitated  by  ether  from  its  alcoholic  solution 
in  long,  white  needles  which  lose  3H2O  in  a  vacuum  or  at  100°.  On 
treatment  with  dilute  sulphuric  acid,  it  yields  tetramethyliretol,  which 
forms  lustrous,  transparent,  colourless  needles  containing  IH2O,  and 
melting  at  97°.  The  anhydrous  substance  melts  at  104°;  its  benzoyl 
derivative  forms  white  leaflets  melting  at  84°.  Tetramethyliretol 
vields  formic,  isobutyric,  and  dimethylmalonic  acids  when  fused  with 
potash ;  its  constitution  is  thus  determined.  On  reducing  its  sodio- 
derivative  with  sodium  amalgam  in  aqueous  solution,  dihydrotetra- 

mefhyliretol,  0Me-CH<™^^^g^^>C0,H20,  is  obtained  as  its 

socZzo-derivative,  which  forms  a  crystalline  meal.  On  acidifying  and 
extracting  with  ether,  the  phenol  is  set  free  and  crystallises  from 
water  in  transparent  rhombs  melting  at  107°;  it  loses  IH2O  in  a 
vacuum,  yielding  the  anhydrous  substance,  which  melts  at  139°  and 
sublimes  at  ordinary  temperatures.  It  is  very  soluble  in  water, 
alcohol,  ether,  or  chloroform,  and  is  readily  acted  on  by  bromine 
"water  or  permanganate. 
DehydroditetramethyUretol^ 

^'0<EMe:'.cS>C(OMe)-C(OMe)C<CO:CMe.>cO, 

separates   on    warming   sodiotetramethyliretol    with   ferric   chloride 
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solution;  it  forms  slender,  white  needles  melting  at  183°.  is  readily- 
soluble  in  alcohol,  ether,  benzene,  or  chloroform,  but  insoluble  in 
water,  and  is  not  at  onoe  attacked  by  bromine  or  permanganate  in 
acetic  acid  solution.  It  has  the  normal  molecular  weight  in  boiling 
alcohol. 

Pentamethyliretol,  OMe'CMe<!p^,pw   ■]>C0,  is  formed  on  heating 

sodiotetramethyliretol  with  methylic  iodide  and  methylic  alcohol  at 
100° ;  it  crystallises  in  long  needles,  melts  at  62°,  boils  at  240°,  and 
is  volatile  in  a  current  of  steam. 

Metlnjliretoh  C«H2(OMe)2(OH)o  [(OMe)^  :  (OH)^  =  1:4:2:0  or 
1:2:4:  6],  is  prepared  by  saturating  a  solution  of  iretol  in  methylic 
alcohol  with  hydrogen  chloride ;  it  is  ultimately  obtained  in  white 
leaflets  melting  at  87°. 

Tetrethylirefol  is  precipitated  by  light  petroleum  from  its  chloroform 
solution  in  white  prisms  melting  at  168 — 169°. 

A  fr^Jootomo- derivative  of  the  composition  C24H25K3O14  is  obtained 
bv  acting  on  an  alcoholic  solution  of  iridin  with  excess  of  potassium 
ethoxide  ;  if  less  of  ihe  latter  reagent  is  used,  a  6Zipo^a.§.?io-derivative, 
C24H2eKoOii,  is  formed.  The  corresponding  disodio-  and  trisodio-  com- 
pounds were  also  prepared  ;  these  substances  form  scarcely  crystalline, 
very  hygroscopic,  white  powders.  The  first  product  of  hydrolysis  of 
iridin  therefore  has  the  formula  Ci8Hi406(OH)3*OC6Hn05,  and  con- 
sequently the  hydrolysis  of  irigenin  gives  primarily  an  oc-diketove 
containing  four  hydroxyl  groups  ;  this,  on  treatment  with  potassium 
cyanide  in  alkaline  solution,  gives  an  aldehyde  and  an  acid,  just  as 
does  benzene  (Jourdan,  J5er,,  24,  6^9').  On  warming  irigenin  with 
dilute  potash  and  acidifying,  a  precipitate  is  obtained  which  is  dis- 
solved in  alcohol ;  on  evaporating,  unaltered  irigenin  separates,  and 
the  mother  liquor,  containing  the  products  of  hydrolysis,  is  treated 
with  soda  and  potassium  cyanide.  After  acidification,  the  solution  is 
extracted  with  ether  and  a  syrupy  aldehyde  is  isolated  from  the 
ethereal  solution  by  means  of  its  compound  with  sodium  hydrogen 
sulphite.  The  same  aldehyde  is  obtained  by  treating  iretol  with 
potash,  alcohol,  and  chloroform  at  the  ordinary  temperature  ;  when 
heated  with  caustic  alkali  at  100°,  it  gives  formic  acid  and  iretol. 
These  same  products,  together  with  iridinic  acid,  are  obtained  on 
heating  irigenin  with  alkali.  The  first  product  of  the  hydrolysis  of 
irigenin  should  consequently  have  the  constitution 

OH-C6H2(OMe)2-CH2-CO-CO-C6H2(OH)3-OMe. 

Irigenin  can  then  only  be  considered  as  having  the  constitution 

n(OMe):CK  9 -C-C(OMe) 

OMe-c/                    >C-CH/C-CO-CC  >C-OH, 

^C(OH)-CH^  i JC=CH^ 

and  iridin  must  be  represented  as 
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C(OMe):CH^  9 -C-C(OMe) 

OMe-c/                     >C-CH,-C-C0-Cf  >C-OCeH„0,. 

^C(OH).CH^  i 2n CH 

The  qualitative  solubilities  of  the  substances  are  given  in  detail  in 
the  original.  W.  J.  P. 

Paracotoin.  By  G.  Ciamician  and  P.  Silber  (Ber.,  26,  2340 — 
2348). — Paracotoin,  from  paracoto  bark,  was  found  by  analysis  and 
molecular  weight  determination  to  have  the  composition  CizHsO* 
(probably  CHaiOziCsHs'CsHnO),  and  not  CigHiaOe,  as  is  stated  by  Jobst 
and  Hesse  (Abstr.,  1880,  326)  ;  it  crystallises  in  yellow  plates  melting 
at  151 — 152°.  With  concentrated  nitric  acid,  it  yields  dinitroparacotom, 
Ci2H6(]S'02)204,  forming  yellow  needles  melting  at  195°.  With  bromine 
in  chloroform  solution,  it  yields  an  unstable  additive  compound  ;  this 
is  converted  by  treatment  with  sulphurous  anhydride  into  bromopara- 
coto'in,  Ci2H7Br04,  a  substance  which  forms  thick  crystals  with  ada- 
mantine lustre,  and  melts  at  200 — 201°.  With  phenylhydrazine,  it 
does  not  react  in  acetic  acid  solution,  but,  if  no  third  substance  is 
present,  a  compound,  C24H22N4O3,  is  formed,  which  crystallises  in 
nodular  aggregates  of  needles,  and  melts  at  200 — 201°.  With  aniline 
(2  mols.),it  forms  an  additive  compound,  C24H23N2O4,  crystallising  in 
nodular  aggregates,  and  melting  at  162°.  Fusion  with  solid  potash 
converts  paracotoin  into  piperonylic  acid,  acetopiperone,  protocate- 
chuic,  formic,  and  another  fatty  (?  butyric)  acid.  When  treated 
with  methyl  alcoholic  potash  and  methylic  iodide,  paracotoin  yields 
dimethylparacoto'in,  Ci2H6Me204 ;  this  forms  lustrous,  yellow  crystals, 
melts  at  141°,  and,  with  bromine,  yields  an  unstable  additive  com- 
pound, from  which  the  original  substance  is  readily  regenerated.  Di- 
methylparacotoin  contains  no  methoxyl,  for  it  does  not  yield  methylic 
iodide  when  heated  with  hydriodic  acid,  and  is  converted  by  aqueous 
potash  into  the  homoacetopiperone  (melting  at  38°)  of  Angeli  (Abstr., 
1892,  1199)  ;  the  authors  think  this  last  substance  is  more  probably 
propiopiperone,  CH2:02:C6H3-CO-CH2Me.  C.  F.  B. 

Santonin.  By  J.  Klein  (Ber.,  26,  2506— 2508).— By  the  distilla- 
tion of  santonin,  a  compound  is  obtained  which  is  soluble  in  alkali, 
and  crystallises  from  dilute  alcohol  in  plates ;  it  melts  at  97 — 98°, 
and  has  the  formula  (Ci2Hi30)2.  The  yield  is  small.  Oxysanto- 
genenic  acid,  in  a  similar  manner,  yields  a  compound  CnHuO,  which 
crystallises  in  needles,  melts  at  111 — 112°,  and  appears  to  be  identical 
with  Cannizzaro's  hydrodimethylnaphthol.  On  heating  oxysanto- 
genenic  acid  at  about  560°,  a  white  powder  is  formed,  which  dissolves 
in  chloroform,  and  is  precipitated  by  alcohol ;  it  has  the  same  com- 
position as  oxysantogenenic  anhydride,  (Ci5H3i02)20.  The  production 
of  this  compound  is  incompatible  with  Cannizzaro's  explanation  of 
the  decomposition  of  santogenenic  acid,  since  this  acid  has  the  formula 
CiftlLaOa,  and  is  identical  with  oxy santogenenic  acid.  a-Santogendi- 
lactone,  (Ci5Hib02)20,  on  distillation,  yields  a  hydrocarbon  (CuHib)^ 
which  crys^tallises  from  ether-alcohol  in  needles,  and  melts  at  95°. 
The  ketonic  group  in  santonin  must,  therefore,  be  in  the  side  chain 
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(compare  Abstr.,  1893,  i,  664)  ;  the  hydroxyl  of  the  two  iiaphthols 
(see  above)  does  not  correspond  with  that  of  saiitoninic  acid  or  san- 
tonousacid,  but  is  linked  to  that  carbon  atom  to  which,  in  the  original 
substance,  the  side  chain  is  attached.  This  is  a  further  reason  for 
rejecting  Cannizzaro's  theory.  J.  B.  T. 

Constitution  of  Santonous  acid.  By  S.  Cannizzaro  {Ber.,  26, 
2311 — 2312  ;  compare  Andreocci,  Abstr.,  1893,  i,  526). — By  the  actioi, 
of  potash  at  220°  on  potassium  desmotroposantonate  a  lactone  is 
formed,  which  is  isomeric  with  desmotroposantonin,  and  is,  therefore, 
termed  isodesmotroposantonin ;  it  melts  at  187 — 188°,  and  its  rotatory 
power  is  +127*55°.  These  compounds  have  identical  structural 
formulae,  and  yield  isomeric  acetyl  derivatives,  and  also  two  desmo- 
troposantonous  acids  and  two  isodesmotroposantonous  acids  which  are 
unstable.  Isode.stnotrojposantonous  acid  is  the  optical  isomeride  of 
santonous  acid;  each  melts  at  177 — 179°;  the  rotatory  power  of 
the  former  is  —  74*30°,  that  of  the  latter  +74  36°;  a  mixture  of 
the  two  in  equal  molecular  proportions  is  inactive,  melts  at  153°, 
and  is  identical  with  isosantonous  acid.  The  ethylic  salts  of  the 
active  acids  melt  at  116 — 117°,  their  rotatory  power  is  —70*37° 
and  +7057°  respectively,  and  they  crystallise  in  similar  forms. 
On  admixture,  the  two  salts  combine  to  form  a  racemic  compound 
which  melts  at  125°,  and  is  identical  with  ethylic  isosantonate.  The 
methylic  salts  closely  resemble  the  ethylic  salts,  and  exhibit  similar 
relationships.  J.  B.  T. 

2-Ciiloroquinoline.  By  A.  Claus  and  R.  Kayser  (/.  pr.  Ghem., 
[2],  48,  270 — 285). — 2-Chloroquinoline  dichromate  is  more  soluble 
than  4-chloroquinoline  dichromate,  and  remains  in  solution  after 
the  latter  has  been  crystallised  (see  next  abstract).  Tiie  base  is 
liberated  by  an  alkali,  and  fractionally  distilled  in  steam  ;  it  boils  at 
256°,  and  melts  at  45°  ;  it  has  not  heretofore  been  crystallised,  because 
the  dichromate  had  not  been  purified,  but  had  only  been  prepared  in 
a  condition  in  which  its  melting  point  is  109°,  that  of  the  pure  salt 
being  121°.  The  oxalate,  which  melts  at  145°,  is  a  good  source  of  the 
pure  base.  Evidence  of  the  orientation  of  this  chloroquinoline  accrues 
from  its  preparation  by  Claus  and  Massau  from  2-nitroquinoline 
(Abstr.,  1^*93,  i,  670).  The  platinochloride  forms  lustrous,  yellow 
needles,  which  become  darker,  and  melt  at  255°.  The  argentonitrate 
melts  at  120°,  and  dissolves  in  hot  alcohol  and  hot  water.  The 
methiodide  crystallises  in  long,  lustrous,  yellow  needles,  and  decom- 
poses at  172°.  The  methochloride  forms  small  needles,  which  easily 
become  coloured  reddish-yellow,  and  melts  at  122°;  its  platmochloridc 
melts  with  decomposition  at  246°. 

1  :  2-Nitrochloroquinoline  is  prepared  by  nitrating  the  chloroquinol- 
ine with  a  mixture  of  nitric  and  sulphuric  acids  ;  it  crystallises  in 
large,  vitreous,  yellow  needles  acd  prisms,  melts  at  138°,  and  sublimes 
in  colourless  needles  ;  it  dissolves  easily  in  organic  solvents  and  in 
concentrated  acids.  The  basic  properties  of  the  2-chloroquinoline 
are  enfeebled  by  the  introduction  of  the  nitro  group,  so  that  no 
methiodide  is  obtainable.     The  plaiinochloride  is  described. 
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.  1  :  2-Amidochloroquinoline  crystallises  in  colourless,  or  slightij 
yellow,  vitreous  needles,  melts  at  114°,  and  dissolves  freely  in  organic 
f-olvents,  but  only  sparingly  in  water.  It  shows  the  feeble,  basic 
in'op.erties  characteristic  of  all  l-amidoquinolines ;  thus,  it  dissolves 
in  moderately  strong  hydrochloric  acid,  with  a  reddish-jellow  colour, 
which  is  discharged  on  shaking  the  liquid  with  ether,  owing  to  the 
extraction  of  the  base  by  this  solvent;  mere  dilution  of  the  hydrochloric 
jicid  solution  with  water  will  precipitate  the  base.  The  hydrocJdoride, 
CgNHsCl-NH^HCl,  crystallises  in  needles,  and  melts  at  221°.  The 
platinochloride  melts,  with  decomposition,  at  246°.  The  stanno chloride 
forms  orange-red  crystals,  and  melts  at  173°. 

1  :  2-Dichloroquinoline,  obtained  through  the  diazo-reaction,  crystal- 
lises in  colourless,  lustrous  needles,  and  melts  at  85*5°.  Its  platino- 
chloride  is  described. 

A  second  nitro-derivative,  apparently  4  :  2-nitrochloroquinolit,e,  is 
obtained  by  neutralising  the  nitrating  liquor  from  which  the 
1  :  2-derivative  has  separated;  it  melts  at  115°. 

2  :  l-Ghloroquinolinesulphonic  acid,  obtained  by  sulphonating  the 
chloroquinoline  at  ISC  with  30  per  cent,  anhydrosulphuric  acid, 
crystallises  in  soft,  colourless  needles,  and  decomposes  about  350' ;  it 
is  insoluble  in  most  organic  solvents,  but  dissolves  slightly  in  alcohol 
and  considerably  in  hot  water.  The  ammonium  salt,  the  potassium. 
salt,  the  silver  salt,  the  chloride  (m.  p.  137°),  and  the  amide  (m.  p, 
122")  were  prepared.  By  reduction  with  tin  and  hydrochloric  acid, 
a  tetrahydioqninoline  derivative,  melting  at  243 — 244°,  was  obtained, 
thus  confirming  the  orientation.  A.  G.  B. 

4- Chloroquinoline.  By  A.  Claus  and  K.  Junghanns  (/.  pr. 
Chem.,  [2],  48,  253— 266).— La  Conte  (Abstr.,  1886,  159)  prepared 
2-  and  4-chloroquinoline,  bat  did  not  sacceed  in  separating  them 
completely.  Freydl  (A.bstr.,  1888,  296)  described  derivatives  of 
4-chloroquinoline  as  those  of  2-chloroquinoline. 

The  two  chloroquinolines  are  separated  by  conversion  into  di- 
ehromates,  of  which  the  4  chloroquinoline  dichromate  crystallises 
first  (compare  preceding  abstract).  It  melts  with  decomposition  at 
178°. 

4- Chloroquinoline  forms  a  stellate,  crystalline  mass,  or  separate 
prismatic  cjystals,  melts  at  31°,  boils  at  268°,  and  dissolves  slightly 
in  hot  water  and  freely  in  organic  sol  vents.  The  platinochloride  foi-ms 
lustrous,  orange-yellow  needles  ;  the  aryentonitrate  forms  flat,  colour- 
less needles,  and  melts  at  154°;  the  methiodide  melts  with  decomposi- 
tion at  250° ;  the  methochloride  melts  with  decomposition  about  213°, 
and  \t&  platinochloride  molts  with  decomposition  at  238°. 

1  :  4fNiiroGhloroquinoline  crystallises  in  colourless,  vitreous,  trans- 
parent prisms,  melts  at  184°,  and  dissolves  easily  in  alcohol,  ether, 
chloroform,  and  concentrated  acids,  but  not  in  water.  The  platino- 
chloride melts  with  decomposition  at  221°. 

•  1  :  4-Amidochloroquinoline,  obtained  from  the  nitro-derivative  in 
the  usual  manner,  crystallises  in  colourless,  viireous  needles,  melts  at 
69!,  and  sublimes;  it  dissolves  in  organic  solvents,  but  only  very 
^lightly    in    water.      The    hydrochloride^    C9NH6Cl*KHa,HCl,    forms 

e  2 
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yellowisb  crystals,  and  melts  at  115 — 116°;  its  solution  in  hydro- 
chloric acid  is  intensely  red.  The  platino'-hloride  melts  with  de- 
composition at  160°.  On  treatment  by  Sandmeyer's  method,  the 
amido-derivative  is  converted  into  1  :  4-dicliloroquinoliDe  (Abstr., 
1893,  i,  688). 

During  the  nitration  of  4-chloroquinoline,  a  second  i? {fro-derivative 
is  formed;  it  is  isolated  by  neutralising"  the  acid  liquor,  and  can  be 
crystallised  in  nearly  colourless  needles.  It  melts  at  128°,  and  is 
more  soluble  in  hot  water  than  1  :  4-nitrochloroquinoline ;  Si  platino- 
chloride  was  prepared. 

4  :  l-ChloroquinolinesulpJionic  acid  is  obtained  when  4-chloroquinol- 
ine is  heated  with  30  per  cent,  anhydrosulphuric  acid  at  150°  for 
10  hours.  It  crystallises  in  colourless,  rhombic  tables,  and  decomposes, 
without  melting,  at  about  350°;  it  is  insoluble  in  absolute  alcohol  and 
in  ether,  and  only  moderately  soluble  in  hot,  water.  The  potassium 
salt,  with  IHgO,  the  sodium  salt,  the  calcium  salt,  the  barium  salt,  the 
ammonium  salt,  the  silver  salt,  the  chloride,  C9NH5C1*S02C1  (m.  p. 
146°)  ;  the  ainide,  CgNHsCl-SOsNHa  (m.  p.  178°)  ;  and  the  ethylic 
salt,  CgNHsCl-SOsOEt  (ra.  p.  85°)  are  described.  A.  G.  B. 

1 :  4-Nitrobronioquinoline.  A  Correction.  By  A.  Glaus  and 
G.  N.  Vis  (/.  pr.  Chem.,  [2],  48,  267— 269).— In  an  earlier  com- 
munication (Abstr.,  1890,  173),  the  authors  described  3  :  4-nitro- 
bromoquinoline  and  3  :  4-amidobromoquinoline.  This  orientation 
was  deduced  from  the  conversion  of  these  compounds  into  a  dibromo- 
quinoline,  which  was  found  to  melt  at  124°,  and  was,  therefore, 
supposed  to  be  3  :  4-dibromoquinoline,  inasmuch  as  1  :  4-dibromo- 
quinoline  was  known  to  melt  at  127 — 128°.  They  now  find  that 
they  were  in  error  when  ascribing  the  melting  point  124°  to  this 
dibromoquinoline  ;  it  is  now  found  to  be  127 — 128°,  and,  consequently, 
the  proper  orientation  of  the  nitro-  and  amido-bromoquinoline  should 
be  1  :  4,  not  3  :  4.  A.   G.  B. 

Oxazine  Derivatives  from  Orthamidophenol  and  Hydroxy- 
quinones.  By  F.  Kehrmann  and  J.  Messingek  (5er.,  26,  2375 — 
2376). — Derivatives  of  phenoxazine  may  be  prepared  by  the  con- 
densation of  orthamidophenol  with  many  hydroxyquinones.  Mono- 
chloroparadihydroxyquinone,  for  example,  yields 

OH-C6C10<Q>C6H4, 

The  product,  which  the  authors  term  chlorhydroxypJienoxazone,  crys- 
tallises from  alcohol  or  acetic  acid  in  yellowish-brown  needles,  and 
dissolves  in  alkalis  and  alkaline  carbonates.  It  melts  at  235°  with 
decomposition.  Acetic  anhydride  converts  it  into  an  acetyl  derivative 
which  crystallises  in  brownish-red  needles  with  a  green  lustre,  and 
melts  at  about  200°  with  decomposition. 

The  authors  propose  to  extend  the  reaction  described  in  this  pre- 
liminary notice  to  a  number  of  hydroxyquinones  and  monalkylorth- 
amidophenols.  A.  H. 
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Action  of  Picrylic  Chloride  on  Monalkylorthodiamines.    By 

F.  Kehkmann  and  J.  Messinger  (jBer.,  26,  2372— 2375). — Picrjlic 
{•hloride  acts  on  the  monalkyl  derivatives  of  the  orthodiaraines  in  the 
same  way  as  on  orthamidophenol  (Tarpin,  Trans.,  1891,  714), 

C6H2(N02)3C1  +  C6H4(NH2)NH'R  =  CeH^CNOOa-NH-CeHrNHR. 

The  substituted  picrylorthophenylenediamines  thus  produced  can 
readily  be  isolated,  and  are  converted  by  boiling  with  alcohol  into  the 
rorresiDonding  dinitrodiliydrophenazines,  nitrous  acid  being  elimin- 
ated. 

N'Me 
71-MeihyldiniirodihydropJienaziney  C6H2(N02)2<Cjjtt  _^C6H4,    forms 

dark  violet,  flaky  crystals  with  a  cupreous  lustre.  It  melts  with 
decomposition  at  240°,  and  is  readily  soluble  in  hot  ethylic  benzoate, 
but  only  slightly  in  other  solvents.  The  cold  solutions  are  olive- 
green,  but  become  an  intense  reddish- violet  when  heated.  It  dis- 
solves without  change  in  sulphuric  acid,  and  forms  a  deep  blue 
solution  in  cold  alcoholic  potash.  The  solution  in  acetic  acid 
decomposes  on  boiling,  nitric  oxide  being  evolved.  n-Etht/ldi-nitro- 
dihydrophenazine  forms  small  needles  resembling  sublimed  indigo, 
and  melts  at  246°  with  decomposition.  In  solubility,  it  resembles 
the  methylic  derivative.  n-Benzyldinitrodihydrophenazinc.  separates 
from  boiling  benzene  in  tablets  which  have  a  violet:  metallic  lustre, 
and  melts  at  240°  with  decomposition.  n-Phenyldinitrodihydrophen- 
azine  prepared  from  orthamidodiphenylamine  melts  at  246°. 

ISTH 
Dinitrodihydrophenazine,  C6H2(N02)2<C-w^o^C6H4,  can  be  obtained 

with  some  difficulty  from  the  product  of  reaction  of  orthophenylene- 
diamine  and  picrylic  chloride.  A.  H. 

Hippuroflavin.  By  L.  Eugheimer  and  A.  Kusel  (Ber.,  26, 
2319 — 2327). — Hippuroflavin,  i  n  I  ,  has  been  previously  pre- 
pared by  the  action  of  phosphorus  pentachloride  on  ethvlic  hippurate 
(Ber.,  21,  3321);  an  intermediate  compound,  CPhCKN-CHCi-COOEt, 
is  first  formed,  and  hydrogen  chloride  and  ethylic  chloride  are  then 
eliminated.  In  support  of  this  view,  the  authors  have  obtained  ethylic 
hydroxyhippuraie,  NHBz-CH(OH)-COOEt,  by  treating  the  product 
formed  by  heating  ethjlic  hippurate  and  phosphorus  pentachloride 
at  140°,  with  ice  ;  it  crystallises  in  small,  colourless  needles  melting  at 
114 — 115°.  Hippuroflavin  resembles  quinone  in  some  of  its  reactions, 
and  yields  unstable  additive  products  with  phenols,  and  stable  com- 
})Ounds  with  aniline  bases.  With  ordinary  phenol,  the  compound 
Ci8Hio]N'204,2C6H50H  is  formed,  and  crystallises  in  colourless  needles ; 
it  is  resolved   into  its  constituents   on  heating  or  by  boiling  with 

dilute  alcohol.  DiamlidoMppuroflavin,  ^^^<c?^^^^^qq>^^7'^ 
is  formed  by  boiling  hippuroflavin  with  aniline  in  excess;  it  is 
sparingly  soluble,  crystallises  from  benzene  or  glacial  acetic  acid  in 
pale  yellow  needles,  and  melts  at  234-5— 235-5°.     Bj  the  action  of 
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silcoholic  potash,  it  is  decomposed  with  formation  of  ammonia ;  with 
aqueous  alkalis,  it  undergoes  hjdrol^sis,  two  acids   hem^  obtained 

The  one  is  monobasic,  bas  the  formula  j!^b2.(^(^j^jjpj^).qqqjj.    and 

crystallises  from  alcohol  in  small  needles  which  melt  at  226 — 227° 
with  decomposition.  The  second  acid,  which  is  bibasic,  appears  to 
be  dibenzamidodianilidosuccinic  acid^ 

COOH-C(NHPh)(NHBz)-C(NHPh)(NHBz)-COOH, 

and   crystallises   in   broad,    stellate    needles   melting   at    221 — 222°. 

,     .     CO-CH NBz    .      , 

Anilidohtppuroflavin,    i       .A/n>^Tj-pu\.pn  '   ^^  obtained  together  with 

the  dianilide ;  it  crystallises  in  small,  yellow  needles,  and  melts  at 
189 — 192°.  Toluidine,  xylidine,  and  methylaniline  also  react  with 
liippnroflavin,  giving  compounds  corresponding  with  the  monoanilide  ; 
dimethylaniline  does  not  con) bine  with  hippuroflavin.  The  formation 
of  the  above  anilido-componnds  does  not  take  place  directly,  but  is 
preceded  by  that  of  dihydroxydianilidohippuroflavin^ 

NBz<^^0^)'^(^2P^)^NBz. 
^^^^C(NHPh)-C(OH)'>^^'^' 

this  is  a  colourless  substance,  and  melts  at  258 — 260°.  The  corre- 
sponding orthotoluidine  derivative  crystallises  from  glacial  acetic 
acid,  and  melts  at  235 — 238".  Both  compounds  are  almost  insoluble 
in  ordinary  media,  they  are  feebly  basic  (phenolic),  dissolve  in 
alcoholic  potash,  and  are  reprecipitated  on  the  addition  of  water. 
On  heating  with  alcoholic  potash  or  nitrobenzene,  hydrogen  is 
eliminated,  and  the  yellow  anilido-derivatives  are  formed.  It  is  at 
present  unceitain  whether  the  C(OH)C(NHPh)  groups  in  dihydr- 
oxydianilidohippuroflaviu  are  doubly  linked  in  the  ortho-  or  para- 
position.  J.  B.  T. 

Action  of  Thionic,    Phthalic,  and   Succinic   Chlorides   on 
Phenylhydrazine.     By  M.  Freund  and  S.  Wischewianskt  {Ber.^ 

26,  24^94— 24t96).—Th{o7iyl-yl^-diphenylthiocarbazone,  i  ^C-NgPh, 

is  prepared  by  the  action  of  thionic  chloride  on  diphenylthiocarbazone 
in  benzene  solution  at  ordinary  temperatures,  and  is  deposited  from 
benzene-alcohol  in  yellow  crystals  which  melt  at  144 — 145°.  It  is 
stable  towards  aqueous  alkalis,  but,  on  boiling  with  alcohol  or 
alcoholic  potash,  is  resolved  into  its  components.  The  letter  yj/  is 
employed  by  the  authors  to  indicate  that  the  phenylhydrazine  deriva- 
tive reacts  in  its  pseudo-form.  By  the  treatment  of  the  carbazone 
with  alcoholic  amnionic  sulphide,  it  is  converted  into  thionyl-yj/-- 
diphenylcarhizine,  CnHi2N4S20,  which  is  crystalline,  melts  at  162°,  and 
is  readily  oxidisable.     Fhthalyl-^-diphenylcarbazone, 

C6H4  -^    ^NPh-N 
is  prepared  from  phthalic  chloride  and  diphenylthiocarbazone,  and 
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crystallises  from  alcohol  or  glacial  acetic  acid  in  yellow  plates  melt- 
ing at  182°  ;  the  compound  is  resolved  into  its  components  by 
treatment  with  alcoholic  potash.  Succinyldiacetylphenylhydrazine 
is  prepared  from  succinic  chloride  and  acetjlphenylhydrazine,  and 
has  been  previously  obtained  by  Michaelis.  iSiiccinyldiformylphenyl- 
hydrazine,  C2H4(CO*NPh*NH*CHO)2,  is  formed  from  succinic  chloride 
and  formylphenylhydrazine  ;  it  is  crystalline,  and  melts  at  246 — 247°. 
No  definite  compounds  could  be  obtained  by  the  action  of  succinic 
chloride  on  diphenylsulphocarbazone  or  of  thionic  chloride  on  ncid 
derivatives  of  phenylhydrazine.  J.  B.  T. 

Triazole  Derivatives  from  Amidoguanidine.    By  J.  Tbiele 
and  K.  Heidenkeich   (Ber.,  26,  2598 — 2t)02). — Amidomethyltriazole^ 

NH-N 
NHj'C*^         Maj  '    ^^    obtained    by   dissolving    acetamidoguanidine 

nitrate  (Abstr.,  1892,  1297)  in  aqueous  sodium  carbonate,  and  eva- 
porating the  solution  to  dryness  ;  it  crystallises  from  boiling  glacial 
acetic  acid  in  stellate  groups  of  white  needles,  and  melts  at  148°  ;  the 
silrer  salt  is  insoluble  in  water;  the  nitrate  melts  at  171°;  and  the 
picrate  melts  at  225°  with  decomposition. 

N-NH  NH-N 

Azomethyltriazole,  M,^    ^^>C'N!N-C<<^^      M       ^  is  formed  when  the 
^  CMe'N^  ^N^ — CMe 

a mido- derivative  is  oxidised  with  permanganate  in  presence  of  a 
large  excess  of  alkali ;  it  dissolves  in  alkalis,  but  is  insoluble  in  all 
indifferent  solvents,  forms  a  yellow  powder,  and  decomposes  at  a  very 
high  temperature  without  melting.  The  silver  salt  is  a  voluminous 
jDrecipitate.  When  the  azo-derivative  is  reduced  with  stannous 
chloride,  hydrazometJiyltriazoJe  is  obtained  ;  the  hydrochloride  crystal- 
lises in  six-sided  prisms,  is  sparingly  soluble  in  concentrated  hydro- 
chloric acid,  insoluble  in  alcohol  and  ether,  and  melts  at  250°  with 
decomposition.  A.  R.  L. 

New  Triazole  and  Triazine   Derivatives.      By  0.  Widmann 

CH'N 
(Ber.,  26,  2612— 2617).— Hydroxyphenyltriazole,  NPh<        "  I  is 

obtained  by  boiling  phenylsemicarbazide  with  concentrated  formic 
acid  (2f  parts)  in  a  reflux  apparatus  for  7^  hours ;  it  is  almost  in- 
soluble in  nearly  all  ordinary  solvents,  and  melts  at  a  very  high 
temperature.  The  hydrochloride,  CsH7N30,HCl  +  HgO,  crystallises 
in  fan-shaped  groups  of  needles.  When  the  silver  salt,  CsheNa'OAg 
+  H2O,  is  strongly  heated,  phenyltriazole  sublimes  and  a  residue  of 
metallic  silver  remains  ;  the  same  phenyltriazole  is  also  obtained  by 
heating  the  hydroxy-derivative  with  phosphoric  sulphide;  it  agrees 
in  properties  with  Andreocci's  phenyipyrrodiazole  (Abstr.,  1892,  636). 
The  platinochloride,  (C8H7N3)2,H2PtCl6,  if  heated  at  180",  becomes  a 
paler  yellow  with  the  loss  of  hydrogen  chloride  (2  mols.),  and  the 
formation  of  the  salt  (G8H7N3),,PtCl4. 

Diphenyltetrahydrofriazine,  NPh<j^__p.  ,^>NPh,    13   obtained    by 

boiling  a-plunylaraidacetylphenylhydiazide,       .  - 
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NPh(CO-CHo.-NHPh)NH2, 
with  arhydrous  formic  acid  ;  it  melts  at  173 — 174°.  A.  R.  L. 

Constitution,  of  the  Triazole  and  Tetrazole  Derivatives  pre- 
pared by  Andreocci  and  by  Bladin.  By  O.  Widmann  (Ber.,  26, 
2617 — 2621). — The  hydroxjphenyltriazole  described  iu  the  last  ab- 
stract is  isomeric  with  Andreocci's  compound  {Beg.  TJnivers.  d.  Studi 
Eomaj  1890 — 1891,  469),  and  must  have  the  constitution, 

assigned  to  it  by  this  chemist,  and  not  that  proposed  by  Bladin.  The 
formulae  of  all  Bladin's  triazole  and  tetrazole  derivatives  require 
alteration.  It  also  follows  that  dicyanophenylhydrazine  has  the  con- 
stitution ]!^HPh-N:C(CN)-NH2.     (Compare  this  vol.,  i,  23.) 

A.  K  L. 
Narceine.  By  M.  Freund  and  G.  B.  Frankforter  {Annalen,  277, 
20 — 58). — The  authors  find  that  Anderson's  formula  for  narceine, 
C23H29NO9  -\-  2H2O,  which  is  the  generally  received  one,  requires 
modifying  to  C23H27NO8  +  3H2O.  The  hydrated  compound  melts  at 
about  170°,  and  loses  2H2O  readily  at  100°,  the  third  mol.  being  expelled 
with  greater  difficulty  ;  the  anhydrous  compound  melts  at  140 — 145°, 
is  very  hygroscopic,  unites  with  1  mol.  H2O  when  exposed  to  the 
air,  and  then  melts  above  160°.  The  base  obtained  by  Roser  by 
heating  narcotine  methiodide  with  alkali,  and  named  by  him  pseudo- 
narceine  (Abstr.,  1888,  1316),  is  identical  with  narceine.  Assumiug 
that  the  group  CH2O2,  in  narcotine,  occupies  the  same  position  as  in 
hydrastine,  narceine  may  be  represented  as  a  substituted  phenyl 
benzyl  ketone, 

4' 

3  1:241'  2'  3'  or  6'         r\ 

COOH-C6H2(OMe)2-CO-CH2-C6H(CH2-CH3-NMe2)(OMe)<Q>CH3. 

5' 

The  alkaloid  thus  contains  no  asymmetrical  carbon  atom ;  this  is  in 
accord  with  its  optical  inactivity.  The  above  constitutional  formula 
is  fully  in  agreement  with  the  behaviour  of  the  alkali  salts  of  the 
alkaloid. 

The  potassium  and  sodium  salts  of  narceine  are  obtained  by  heating 
the  base  at  60 — 7U°  with  33  per  cent,  aqueous  alkali;  on  adding 
ether  to  their  alcoholic  solutions,  the  salts  are  precipitated  in  crystals 
containing  1  mol.  EtOH.  The  potassium  salt  melts  at  90°,  and  the 
sodium  salt  at  159 — 160°.  The  alkaloid  is  regenerated  when  the 
alkali  salts  are  treated  with  acids  or  carbonic  anhydride.  Crude 
narceine  may  be  purified  by  means  of  the  &odium  salt.  The  barium 
salt  melts  at  182°,  the  lead  salt  at  about  157°,  and  the  copper  salt 
decomposes  at  172°. 

Sodium  narceine  gives  with  the  undermentioned  reagents  the 
following  compounds: — CnHicEtNOs^lel  (m.  p.  2U3°),with  methylic 
iodide  and  ethylic  alcohol ;  C23H26MeN08,MeI  (m.  p.  193—194"),  with 
methylic  iodide  and  methylic  alcohol  ;  C23H26EtN08,EtI  (m.  p. 
131—132°),  with  ethylic  iodide  and  ethylic  alcohol ;  CVH.eMeNOejEtl 
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^rn.  p.  203°).  wihh  etVivlic  iodide  and  mrthylic  alcohol ; 
C23H,fiEtI^O,.C.H.J  (ra.  p.  154—155°),  with  allylic  iodide  and  ethylic 
alcohol ;  C?3H2«MeNO^,MeI,  with  Tnethylic  iodide  and  ether.  Methylic 
varcpi've  (see  below)  is  obtained  by  boiling  the  sodium  salt  with 
methylic  alcohol. 

Narcewe  TiydrocMorirle  crystallises  with  5iH20  and  3H2O ;  the 
anhydrous  salt  melts  at  190 — 192°.  The  platinochloride  crystallises 
with  2H2O,  melts  at  190—191°,  and  decomposes  at  195—196° :  the 
nitrate  decomposes  at  97° ;  the  sulphate  loses  its  water  of  crystallisa- 
tion when  kept  in  a  partial  vacunm. 

Methylic  narceive  forms  a  hydrochloride  which  crystallises  from 
water  in  rectangular  tables,  and  melts  at  149°;  the  platinochloride 
melts  at  205 — 206° ;  the  hydrohromide  melts  at  148° :  and  the 
hydriodide  melts  at  139°.  Ethylic  narce'ine  hydrochloride  melts  at 
206 — 207°  ;  ihe  platinochloride  melts  at  194 — 195°  ;  the  hydrohromide 
melts  at  215 — 216°  ;  and  the  hydriodide  melts  at  212°. 

A  determination  by  Zeisel's  method  established  the  presence  of  three 
methoxv-o-roups  in  narce'ine.  When  narce'ine  is  boiled  with  a  solu- 
tion of  hydroxylamine  hydrochloride,  and  ammonia  is  added  to  the  pro- 
duct, the  oxirne  anhydride,  CssHjeN^aOY,  is  precipitated  ;  it  separates 
from  alcohol  in  white  crystals,  melts  at  171 — 172°,  and  forms  a 
hi/drochloride  melting  at  206 — 208°.  When  the  anhydride  is  treated 
with  potash,  the  oxime,  CssH^sNaOs  +  H^O,  is  obtained  ;  it  decom- 
poses at  167°.  The  phpnylhydrazone  hydrocJiloride,  C29H3iN306,HCl, 
melts  at  about  175°,  resolidifies  above  this  temperature,  and  as^ain 
melts  at  215 — 220°.  This  modification  of  higher  melting  point  is 
also  obtained  by  crystallising  the  lower  melting  compound  from  hot 
absolute  alcohol. 

If  narcp'ine  is  heated  at  100°  for  three  hours  in  a  sealed  tube,  with 
excess  of  methylic  iodide,  a  resinous  mass  is  formed  ;  when  it  is 
heated  with  potash,  trim  ethyl  amine  passes  over,  and  the  potassium 
salt  of  narceonic  acid,  C2iH2oOft,  remains  in  solution ;  the  pnre  acid 
crystallises  in  white,  lustrous,  six-sided  prisms, and  melts  at  208 — 209°. 

The  authors  failed  to  obtain  the  additive  compounds  of  narce'ine 
with  ethylic  bromide  and  benzylic  chloride,  described  by  Claus  and 
Ritzefeld  (Abstr.,  1885,  996).  By  oxidising  narce'ine  with  acid  and 
alkaline  permanganate,  and  also  with  nitric  acid,  hemipinic  acid  was 
obtained,  but  the  formation  of  Claus  and  Meixner's  narce'inic  acid 
(Abstr.,  1888,  612)  was  not  observed.  A.  it.  L. 

Note  hy  Abstractor. — Besides  the  derivatives  of  narce'ine  described 
in  this  abstract,  in  most  cases  the  correspondinsr  derivatives  of  the 
so-called  pseudonarce'ine  were  also  prepared.  Although  the  authors 
conclude  that  the  compounds  from  both  sources  are  identical,  it  is 
to  be  noticed  that  the  melting  points  recorded  of  the  derivatives  of 
pseudonarce'ine  are  distinctly  higher  than  those  from  narce'ine. 

Action   of  Methylic  Iodide    on    Papaverinic  acid.    By  F. 

ScHRANZHOFER    (Monatsli.,    14,    521—535 ;    compare    Abstr.,    1889, 
1016). — When    papaverinic    acid,    methylic    iodide,    and    methylic 
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alcoliol  are  heated  together  in  sealed  tubes  at  100°  for  18 — 19 
hours,  two  products  are  obtained,  one  of  whicb  is  readily  sobible  in 
acetone,  whilst  the  other  is  only  sparing-ly  soluble.  The  latter  the 
nvethylheta'ine  of  papaverinic  acid,  CnHisNO?  +  H2O,  when  obtained 
free  from  iodine,  crystallises  in  yellow,  transparent  plates,  melts 
with  decomposition  at  192 — 194°,  and  dissolves  in  sodium  carbonate 
solution  with  evolution  of  carbonic  anhydride.  It  is  a  monobasic 
acid,  forms  crystalline  silver  and  harium  salts,  and  a  hydrnchloride 
crystallising  in  yellow  prisms,  and  melting  with  decomposition  at 
182—184°.  Theplafiriochloride,  (Ci7Hi5N07)2,H2PtCl6  +  H2O,  is  not 
well  characterised.  That  portion  of  the  product  above-mentioned 
which  is  soluble  in  acetone  is  resolved,  on  distillation,  into  two  sub- 
stances. Of  these,  one  is  the  methylic  salt  of  the  methylhetaine  of 
papaverinic  acid.  C18H17NO7  ;  it  crystallises  in  large,  white  plates, 
melts  at  122 — 124°,  and  becomes  rose-coloured  on  exposure  to  the 
light.  The  other  is  anisomeride  of  the  betaine,  Ci7H,5]Sr07,  described 
above  ;  it  crystallises  in  white,  microscopic  needles,  which  are  an- 
hydrous, is  insoluble  in  ether,  sparingly  soluble  in  water,  melts  at 
195 — 197°,  and  appears,  from  an  analysis  of  its  barium  salts,  to  be  a 
bibasic  acid.  G.  T.  M. 

Hydrastine.  By  M.  Feeund  and  F.  Lutze  (Ber.,  26,  248R — 
2490). — Benzylhydra^'tine,  C2iH2oN06*C7H7,  is  prepared  by  warming 
the  hydriodide  (see  below)  with  potash,  and  is  deposited  from  alcohrd 
in  yellow  crystals  melting  at  135°.  The  hydrochloride,  C28H27N06,11C1, 
melts  at  224°.  The  hydrohromide,  C28H27NOe,HBr,  melts  at  228°.  The 
nitrate  melts  at  177°.  The  hydriodide  is  formed  by  the  action  of 
benzylic  iodide  on  hydrastine  in  alcoholic  solution;  it  crystallises 
from  water,  and  melts  at  177°.  The  hydroxide,  C2iH2iN06,C7H7-OH, 
is  obtained  from  the  chloride  by  treatment  with  silver  oxide,  and  is 
deposited  in  needles  which  contain  water  of  crystallisation,  and  melt 
at  194*".  Benzylhydrast amide,  C28HaoN206,  is  prepared  from  the  hydr- 
iodide by  the  action  of  ammonia,  and  melts  at  116°.  By  the  action  of 
mineral  acids,  or  of  concentrated  alkalis  on  the  amide,  the  iraide, 
C28H28^205,  is  obtained  in  pale  yellow  crystals  melting  at  140° ;  its 
hydrochloride  melts  at  156°  ;  the  methiodlde  and  ethiodide  are  crys- 
talline, and  melt  at  230°  and  232°  respectively.  Benzylhydrasteine, 
€2811^9^07,  is  prepared  by  boiling  benzylhydrastine  with  concentrated 
potash,  and  crystallises  from  alcohol  in  colourless  needles  which  melt 
at  159°.  The  oxime  anhydride,  C28H28T*^206,  is  formed  by  the  action  of 
aqueous  hydroxylamine  hydrochloride  on  the  preceding  compound, 
and  crystallises  from  alcohol  in  pale  yellow  needles  melting  at  135°. 

J.  B.  T. 
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Metallic  Derivatives  of  Acetylene.  By  E.  H.  Keiser  (Amer.  > 
Chem.  J.,  15,  635—539;  compare  Abstr.,^  1892,  1416).— When 
acetylene  is  passed  into  a  solution  of  mercuric  iodide  in  potassium 
chloride  to  which  caustic  potash  has  been  added,  a  compound  C2Hg 
is  precipitated  in  white  flakes.  This  substance  explodes  violently 
when  heated,  dissolves  in  hydrochloric  acid  with  evolution  of  acetylene, 
and,  when  treated  with  an  alcoholic  solution  of  iodine,  yields  di-iodo- 
acetylene,  which  polymerises,  after  a  time,  to  crystals  that  melt  at 
187°  ;  probably  of  hexiodobeuzene. 

When  acetylene  is  passed  into  a  saturated  aqueous  solution  of  mer- 
curic chloride,  a  compound  CaCHgCDa  +  JHzO,  is  obtained  as  a 
granular,  white  precipitate.  It  explodes  but  feebly  when  heated,  and 
does  not  dissolve  in  dilute  hydrochloric  acid.  C,  F.  B. 

Decomposition  of  Chloroform.  By  C.  Schacht  and  E.  Biltz 
(Pharm.  J.  Trans. ^  52,  1005 — 1006). — Chloroform  is  not  decomposed 
by  the  action  of  sunlight  unless  oxygen  is  present,  when,  in  the  first 
stages  of  the  decomposition,  chlorine  is  liberated,  and  this,  acting  on. 
the  alcohol  contained  in  the  chloroform,  produces  hydrogen 
chloride,  which  is  then  found  instead  of  free  chlorine.  Hence  the 
liberation  of  chlorine  has  been  disputed  by  some  who  have  over-  . 
looked  the  presence  of  alcohol  in  the  chloroform  operated  on.  Pure 
chloroform  begins  to  decompose  immediately  in  strong  daylight, 
but  the  addition  of  alcohol  prevents  or  arrests  the  decomposition, 
and  will,  moreover,  on  agitation  of  the  liquid,  remove  any  free 
chlorine  and  also  any  carbon  oxychloride  already  liberated.  The 
authors  have  found  that  the  addition  of  0*25  per  cent,  of  alcohol 
suffices  to  preserve  chloroform  for  at  least  a  month  in  average  day- 
light ;  0-5  per  cent,  will  preserve  it  for  a  year ;  and  1  per  cent,  for  many 
years.  The  amount  of  alcohol  in  a  sample  may  be  inferred  from  the 
specific  gravity,  which  at  15°  is  for  pure  chloroform,  1*5020 ;  with 
0-25  per  cent,  alcohol,  1-4977  ;  with  05  per  cent.,  1-4939;  with  1  per 
cent.,  1-4854 ;  with  2  per  cent.,  1-4705.  R.  R. 

Isocyanogen    Tetrabromide    (Tetrabromoformalazine).    By 

J.  Thiele  {Ber.,  26,  2645 — 2647 ;  compare  Pulvermacher,  this  vol., 
i,12). — Amidotetrazotic  acid  (Abstr.,  1892,  1299)  yields,  on  oxidation 

N— N  N— N 

in  alkaline  solution,  salts  of  azotetrazole,  n  __^^^C*NIN*C«^„-__  m  . 

The  hydrazotetrazole  obtained  by  reducing  the  latter,  when  treated 
with  bromine,  furnishes  isocyanogen  tetrabromide  (tetrabromoformal- 
azine), CBralN'NICBrg ;  this  crystallises  from  glacial  acetic  acid  in 
large,  lustrous  prisms,  is  insoluble  in  water,  melts  at  42°,  and  is 
readily  volatile  with  steam,  the  warm  vapour  attacking  tho 
YOL.  LXYI.  i.  / 
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mucous  membrane.  When  warmed  with  concentrated  sulphuric 
acid,  carbonic  anhydride  and  hydrogen  bromide  are  evolved,  and 
water  precipitates  hydrazine  sulphate  from  the  solution.  The  tetra- 
bromide  dissolves  when  gently  warmed  with  alkalis,  and  hydrazine  is 
only  recognised  in  the  solution  after  acidification;  if  the  alkaline 
solution  is  distilled,  the  last  fraction  contains  a  compound  which  is, 
perhaps,  isocyanogen  oxide,  CO!N*!N"!CO,  or  a  polymeride.  When  an 
oxidisable  substance  is  present,  a  strong  odour  recalling  that  of  an 
isonitrile  is  recognised,  which  may  be  due  to  isocyanogen,  CIN'NIC. 

A.  R.  L. 

Action  of  Chlorine  on  Ethylic  Alcohol.  By  M.  Altschul  and 
V.  Meyer  (Ber.,  26, 2756 — 2759). — The  authors  have  examined  an  oily 
liquid  which  is  obtained  as  a  bye- product  in  the  manufacture  of  chloral 
by  the  action  of  chlorine  on  ethylic  alcohol.  The  oil  was  separated 
from  admixed  chalk  and  calcium  chloride  by  distillation  with  steam, 
and,  on  rectification,  three  fractions  were  obtained  :  the  first  portion 
(60 — 90*)  consists  largely  of  chloroform,  which  appears  to  be  formed 
by  the  action  of  the  steam  on  trichloracetic  acid.  The  second  frac- 
tion (90 — 140°)  has  not  yet  been  investigated ;  the  third  (140 — 168") 
consists  of  ethylic  dichloracetate,  trichlorethylic  alcohol,  and  prob- 
ably dichlorethylic  alcohol.  Ethylic  dichloracetate  was  identified  by 
the  production  of  ethylic  iodide  and  dichloracetamide ;  the  trichlor- 
ethylic alcohol  yields  a  metanitrobenzoate,  NOz'CeHi'COO'CzHsCla, 
crystallising  in  transparent  plates ;  it  melts  at  75**,  and  is  identical 
with  the  compound  prepared  from  pure  trichlorethylic  alcohol. 

J.  B.  T. 

.  New  Method  of  preparing  Ethylic  Ether  and  its  Homo- 
logues.  By  F.  Krafft  (Ber.,  26,  2829— 2833).— In  the  preparation  of 
ether  by  means  of  sulphuric  acid,  the  latter  compound  undergoes  a  cer- 
tain amount  of  reduction  to  sulphurous  acid ;  this  being  due  to  the  alco- 
hol. In  point  of  stability  towards  alcohol,  the  aromatic  sulphonic  acids 
are  superior  to  sulphuric  acid.  The  author  shows  (see  also  this  vol.,  i, 
91)  that  the  aromatic  sulphonic  acids  can  be  employed  for  the  con- 
tinuous etherification  of  alcohols  in  the  same  manner  as  sulphuric 
acid.  Thus  in  the  case  of  ethylic  alcohol  and  benzenesulphonic 
acid :— PhSOj-OH  +  EtOH  =  PhSOg-OEt  +  HoO ;  PhSOz-OEt  + 
EtOH  =  PhSOa-OH  4-  EtjO ;  the  alcohol  is  dropped  on  to  the 
benzenesulphonic  acid  heated  to  about  140".  Methylic  propylic  ether 
was  prepared  by  this  method  from  a  mixture  of  methylic  and 
propylic  alcohols  ;  it  was  found  to  boil  at  366 — 37*4°  (752  mm.),  and 
its  sp.  gr.  at  0°  was  07460  (compare  Henry,  Abstr.,  1892,  27). 

A.  R.  L. 

Synthesis  of  Erythritol  and  of  an  Isomeride.  By  G.  Griner 
{Gompt.  rend.,  117,  553 — 556). — The  unstable  liquid  obtained  by  the 
action  of  bromine  on  erythrene  at  a  low  temperature  (Abstr.,  1893,  i, 
450)  is  the  dibromide,  CHziCH-CHBrCHaBr,  which,  when  treated 
with  bromine,  yields  the  tetrabromide  described  by  Ciamician  and 
Magnaghi.     It  is  isomeric  with  the  solid  dibromide, 

CH2Br-CH:CH-CH2Br, 
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wliicli  served  for  the  synthesis  of  erythritol  (loc.  cif.).  When  ihese 
<libix)mides  are  treated  with  a  1  per  cent,  aqueous  solutio:i  of 
potassium  permanganate  in  presence  of  alcohol  at  about  0°,  the  liquid 
dibromide  yields  a  dibromhydrin  melting  at  135",  identical  with  that 
obtained  by  Champion  by  the  action  of  hydrobromic  acid  on  ery- 
thritol, and  yielding  a  diacetin,  C4H6Br202Ac2,  melting  at  133 — 134°, 
whilst  the  solid  dibromide  yields  a  dibromhydrin  melting  at  83°,  and 
a  diacetin  melting  at  96°. 

The  dibromhydrins  may  be  converted  into  tetracetins,  but  the 
process  has  the  disadvantage  of  requiring  somewhat  high  tempera- 
tures. It  is  more  convenient  to  convert  them  into  dioxides  by  the 
action  of  dry,  solid  potassium  hydroxide  at  the  ordinary  temperature, 
the  dioxides  being  afterwards  converted  into  the  corresponding  tetra- 
hydrio  alcohol  by  heating  with  water  below  100°. 

The  liquid  dibromide  yields  a  dioxide  which  melts  at  4°,  and  boils 
at  59 — 60°,  under  a  pressure  of  30  mm. ;  it  is  soluble  in  alcohol  and 
water;  sp.  gr.  at  16°  =  1*113.  When  its  aqueous  solution  is  heated 
on  a  water-bath,  it  yields  a  compound  C4H10O4,  crystallising  from 
alcohol  in  small,  silky  tufts  melting  at  72°,  very  soluble  in  water,  and 
even  deliquescent ;  more  soluble  in  alcohol  than  ordinary  erythritol. 
This  compound  yields  a  tetracetin,  CiHeOiAci,  melting  at  53°,  and  is 
an  isomeride  of  ordinary  erythritol. 

The  solid  dibromide  in  like  manner  yields  ordinary  erythritol  by 
conversion  into  a  dioxide,  and  subsequent  hydration  of  the  latter 
(compare  loc.  cit.).  C.  H.  B. 

Iodide  of  Starch.  By  G.  Rouvier  (Compt.  rend.,  117,  461). — 
Measured  volumes  of  starch  and  iodine  solutions  of  known  strength 
were  mixed  together,  and  concentrated  sodium  chloride  solution  was 
added.  After  some  time,  the  iodine  in  the  precipitate  and  that 
remaining  in  solution  was  determined  by  means  of  thiosulphate  solu- 
tion. The  quantity  of  iodine  taken  up  by  a  given  quantity  of  starch 
increases  with  the  quantity  of  iodine  solution  added,  until  it  reaches  a 
maximum  corresponding  with  the  formula  (C6Hio05)i6l5,  beyond  which 
no  further  combination  takes  place,  even  with  a  large  excess  of 
iodine. 

With  a  given  weight  of  iodine  and  starch,  the  quantity  of  iodine 
remaining  uncombined  increases  with  the  volume  of  the  liquid,  pro- 
vided that  the  proportion  of  iodine  is  not  greatly  in  excess  of  that 
required  to  give  a  compound  containing  19"6  per  cent.,  or  the  maxi- 
mum quantity,  of  iodine.  If  this  proportion  is  exceeded,  an  increase 
in  the  total  volume  of  the  liquid  does  not  prevent  the  formation  of 
the  compound  (C6Hio06)i6l5  (compare  Abstr.,  1892,  578, 801,  and  1171, 
and  1893,  i,  683).  C.  H.  B. 

Chemistry  of  Plant  Fibres :  Celluloses,  Oxy celluloses,  and 
Lignocelluloses.  By  C.  F.  Cross,  E.  J.  Bevan,  and  C.  Beadle  (Chem, 
News,  68,  225—227;  also  Ber.,  26,  2520— 2533).— Collating  work 
done  by  them  on  jate  fibre — the  simplest  type  of  lignification — the 
authors  note  that  by  chlorination  this  fibre  yields  72  to  75  per  cent, 
of  a-cellulose,  but,  by  treatment  with  dilute  nitric  acid,  or  by  repeated 
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bromination,  or.  by  regulated  oxidation  with  chromic  acid,  the  yield 
of  a-cellulose  is  60 — 63  per  cent.  Moreover,  the  cellulose  of  jute 
fibre  under  hydrolysis  with  hydrochloric  acid  yields  but  traces  of 
f urf uraldehyde,  whereas  6  per  cent,  of  this  aldehyde  is  obtained  from 
it  by  means  of  a  mixture  of  concentrated  sulphuric  acid  and  aqueous 
hydrochloric  acid;  under  similar  treatment,  more  resistant  celluloses, 
such  as  cotton  cellulose,  yield  only  a  few  tenths  per  cent.,  unless  they 
have  been  previously  subjected  to  oxidation,  then  the  yield  of  furfur- 
aldehyde  may  attain  8  per  cent. ;  it  seems,  therefore,  that  jute  fibre 
cellulose  is  an  oxycellulose  ;  and,  in  addition,  about  one-sixth  of  the 
cellulose  obtained  by  chlorination  consists  of  y3-cellulose  containing 
two  methoxyl-groups  in  the  formula  weight,  C19H22O10. 

The  non-celluloses,  either  in  the  raw  fibre  or  in  the  chlorinated  fibre, 
give  over  9  per  cent,  of  furf  uraldehyde  when  boiled  with  hydrochloric 
acid ;  they  also  contain  over  14  per  cent,  of  methoxyl,  and  when  ren- 
dered soluble  by  chlorination,  yield  quinone  chlorides  corresponding 
to  7 — 9  per  cent,  (on  the  fibre  substance)  of  keto-R-hexene  deriva- 
tives ;  these  derivatives  are  assumed  to  contain  groups  of  the  general 

form  CO<ncom  •CCOH')  ^^^2,  condensed  by  union  of  OH  groups^ 
The  remaining  portion  of  the  non-celluloses  consists  of  the  complex 
CisHieOe.  Jute  fibre  is  therefore  regarded  as  consisting  of  60 — ^65- 
per  cent,  of  a-cellulose,  15 — 20  per  cent,  of  ^-cellulose,  7 — 9  per 
cent,  of  keto-R-hexene  derivatives,  and  18 — 22  per  cent,  of  the  above 
complex,  and  these  substances  appear  to  be  so  related  chemically 
as  to  suggest  a  series  of  transitions  from  one  extreme  member  to  the- 
other. 

Incidentally  it  is  noted  that,  according  to  the  authors'  views,  the- 
production  of  furf  uraldehyde  does  not  depend  on  the  presence  of  a 
pentaglucose.  D,  A.  L. 

Preparation  of  Methylamine  :  Constitution  of  Hexamethyl* 
enetetramine.  By  A.  Trill  at  and  Fayollat  (Gompt.  rend.,  117, 
628 — 630). — 100  grams  of  a  33  per  cent,  solution  of  formaldehyde  is 
mixed  with  a  cold  aqueous  solution  of  ammonia  until  there  is  no 
further  development  of  heat,  200  grams  of  zinc  powder  is  added  ta 
the  mixture  all  at  once,  and  then  750  grams  of  ordinary  hydrochloric 
acid  very  gradually,  the  operation  occupying  from  eight  to  ten 
hours.  The  product  is  now  mixed  with  a  large  excess  of  sodium 
hydroxide,  and  distilled  in  a  current  of  steam,  the  distillate  beings 
received  in  dilute  hydrochloric  acid  ;  ammonia  passes  over  first,  and 
methylamine  afterwards,  the  two  hydrochlorides  being  separated  by^ 
means  of  alcohol,  after  evaporating  to  dryness.  The  methylamine 
thus  obtained  Is  free  from  secondary  and  tertiary  amines. 

It  would  seem  that  the  action  of  ammonia  on  formaldehyde  yields 
the  compound  CH2(N!CH2)2,  and  the  latter  Is  then  reduced,  yielding 
CH2(NHMe)2,  which,  by  the  action  of  water,  Is  converted  into 
formaldehyde  and  methylamine. 

The  authors  consider  that  the  constitution  of  the  product  of  the 
aptlon  of  ammonia  on  formaldehyde  is  more  probably  CH2(N!CH2)2 
than  !N"4(CH2)6.     The  first  product  of  the  reaction  may  be  methylene- 
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amine,  CHzINH,  whicH  reacts  with  a  further  quantity  of  aldehyde, 
^CHjINH  +  CH2O  =  CH2(ISr:CH2)2  +  H2O.  It  is  known  that,  with 
formaldehyde,  aniline  yields  the  compound  CHjINPh,  whilst  mono- 
methylaniline  gives  the  compound  CH2(NPhMe)2.  C.  H.  B. 

Nitrites  of  Amines.  By  W.  A.  Noyes  (Amer.  Chem.  J.,  15, 
^39 — 546). — The  nitrites  of  some  amines  of  the  type  CHRz'NHo 
have  been  prepared,  and  found  to  be  stable  at  the  ordinary  tempera- 
ture ;  they  are,  however,  decomposed,  with  evolution  of  nitrogen, 
when  their  solutions. are  boiled  or  evaporated  to  dryness.  The  amines 
were  in  general  prepared  by  reducing  the  corresponding  ketoximes. 

Diethylcarhinamine,  CHEt2*NH2,  is  a  colourless  liquid  boiling  at 
89— 91%  of  sp.  gr.  0-7487  at  20° /4° ;  the  hydrochloride  crystallises  in 
needles  melting  at  216 — 217° ;  the  platinochloride  in  needles ;  and 
the  nitrite  in  deliquescent,  white  needles.  Bi'propylcarhinamine^ 
€HPr2"*NH2,  is  a  colourless  liquid,  boils  at  139 — 140",  and  has  a  sp.  gr. 
0*7667  at  20°/4°.  The  hydrochloride  crystallises  in  needles  melting  at 
241 — 242° ;  the  platinochloride  in  pale  yellow  scales ;  the  nitrite  is 
decomposed  by  boiling,  much  more  rapidly  in  concentrated  than  in 
dilute  solution.  Di-isobutylcarhinamine  is  a  colourless  liquid,  boils  at 
166—167°,  and  has  the  sp.  gr.  0-772  at  20°/4°.  The  hydrochloride 
crystallises  in  needles  melting  at  247 — 248°  ;  the  platinochloride  in 
pale  yellow  needles ;  the  carbonate  and  the  nitrite  in  white  needles. 
Hexamethylenediamine  nitrite  is  only  partially  decomposed  when  its 
aqueous  solution  is  boiled.  Dihydromesoanthramine  nitrite  yields 
anthracene.  Diphemjlcarhinamine  nitrite^  which  crystallises  in  white 
needles,  yields  diphenylcarbinol.  C.  F.  B. 

Action  of  Sodium  on  Acetone.  By  P.  C.  Feeeh  {Amer.  Chem.  /., 
15,  582 — 605). — It  is  proved  that  when  metallic  sodium  acts  on  a 
dilute  xylene  solution  of  acetone  (1 :  100),  hydrogen  is  evolved  to  the 
extent  of  about  63  per  cent,  of  the  amount  corresponding  with  the 
displacement  of  1  atom  of  hydrogen  by  sodium.  When  sodium  acts 
on  pure  acetone,  none  of  this  hydrogen  is  evolved ;  it  is  used  up  in 
reducing  the  acetone  to  isopropylic  alcohol,  &c. 

Acetone  in  ethereal  solution  was  then  exposed  to  the  action  of 
sodium,  this  and  other  operations  being  carried  out  in  an  atmosphere 
of  hydrogen.  The  product  consisted  of  two  parts,  nearly  equal  in 
amount,  and  respectively  insoluble  and  soluble  in  ether.  The  former 
was  found  to  consist  chiefly  of  acetone  sodium,  together  with  sodium 
isopropoxide  and  disodium  pinaconate  in  about  equal  proportions,  and 
a  trace  of  sodium  ethoxide.  .  The  part  soluble  in  ether  consists 
almost  entirely  of  sodium  acetone.  Sodium  acetone  oxidises  very 
readily,  and  is  decomposed  by  cooled  dilute  acetic  acid,  yielding 
acetone,  together  with  small  quantities  of  mesitylic  oxide  and  phorone. 
It  appears  to  have  the  formula  CHalCMe'ONa  (and  not  CHgNa'COMe), 
because,  when  it  is  treated  with  benzoic  chloride,  /3-allylic  benzoate, 
CH2lCMe*0Bz,  is  among  the  products.  The  product  of  the  action 
is  extracted  successively  with  sodium  hydrogen  carbonate,  carbon- 
ate, and  hydroxide.  The  residual  oil  contains  mesitylic  oxide  and 
ethylic,  isopropylic,  and  /3-allylic  benzoates ;  when  hydrolysed  with 
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dilute  hydrochloric  acid,  it  yields  benzoic  acid,  together  with  ethylic 
and  isopropylic  alcohols  and  acetone ;  with  caustic  potash,  no  acetone 
is  obtained,  but  phorone  and  mesitylic  oxide  instead.  The  portion 
soluble  in  sodium  hydrogen  carbonate  contains  benzoic  acid.  That 
soluble  in  sodium  carbonate  contains  mono-  and  di-benzoylacetone, 
and  yields  acetophenone,  acetic  acid,  and  benzoic  acid  when  dis- 
tilled. The  higher-boiling  part  of  the  insoluble  oil  contains  some 
substances  which  have  been  isolated,  but  not  yet  identified. 

C.  F.  B. 

Electrical  Conductivity  of  Formic  acid.  By  V.  Sapojnikoff 
(J.  Buss.  Chem.  Soc,  25,  109 — 110). — ^As  a  rule,  pure  substances  are 
bad  conductors  of  electricity,  but  Hartwig  found  that  formic  acid 
conducted  comparatively  well.  The  author  has  repeated  the  experi- 
ments with  as  pure  acid  as  he  could  obtain  (m.  p.  8*39°),  and  finds 
for  it  a  conductivity  only  one-sixteenth  of  that  observed  by  Hartwig. 
.As  this  acid  still  contained  about  0*2  per  cent,  of  water,  he  is  of 
opinion  that  the  pure  acid  is  practically  a  non-conductor. 

J.  W. 

Oxymethylene  Derivatives  of  Ethylic  Acetoacetate,  Acetyl- 
acetone,  and  Ethylic  Malonate.  By  L.  Claisen  (£er.,  26, 2729— 
2735). — When  ethylic  acetoacetate,  or  acetylacetone  is  heated  in  a 
reflux  apparatus  with  ethylic  orthoformate  and  acetic  anhydride, 
alcohol  is  eliminated  and  ethoxymethylene  derivatives  are  obtained. 
A  similar  condensation  occurs  with  ethylic  malonate,  but  the  action 
is  much  slower  and  requires  the  addition  of  zinc  chloride. 

Ethylic  ethoxymethyleneacetoacetate,  OEt'CHICAcCOOEt,  is  a 
colourless  oil,  boils  at  265 — 266°  uuder  ordinary  pressure,  and  at 
149—150°  under  15  mm.,  and  has  a  sp.  gr.  of  .1-0736  at  15°.  It 
combines  with  phenylhydrazine  to  form  ethylic  phenylmethylpyr- 
azolecarboxylate,  which  melts  at  53°.  When  treated  with  water  or 
alcohol,  it  yields  ethylic  hydroxymethyleneacetoacetate.  This  is  a 
colourless  liquid,  boils  at  199 — 200°  under  the  ordinary  pressure,  and 
at  95°  under  21  mm.  pressure,  has  a  sp.  gr.  of  1*141  at  15°,  is  soluble 
in  dilute  alkali  carbonates,  and  reddens  litmus  paper.  With  copper 
acetate,  it  yields  a  blue,  crystalline  copper  salt. 

Ethoxymethyleneacetylacetone,  C5H602!CH'OEt,  boils  at  256 — 258° 
under  the  ordinary  pressure,  and  at  141°  under  16  mm.  pressure. 
Hydroxymethyleneacetylacetone  melts  at  47°,  boils  at  190 — 200°  under 
the  ordinary  pressure,  and  at  100°  under  20  mm.  pressure,  and  is  a 
stronger  acid  than  ethylic  hydroxymethyleneacetoacetate. 

Ethylic  ethoxymethylenemalonate,  0Et*CHIC(C00Et)2,  is  a  colour- 
less oil,  boils  at  280°,  has  a  sp.  gr.  .of  1*0855  at  15°,  and  is  not 
decomposed  by  water  at  the  ordinary  temperature. 

When  ethylic  acetoacetate  and  ethylic  orthoformate  are  allowed  to 
remain  in  contact  with  acetic  chloride  instead  of  being  heated  with 
acetic  anhydride,  a  different  reaction  takes  place,  and  ethylic  acetate, 
ethylic  formate,  and  ethylic  ethoxycrotonate,  OEt-CMelCH'COOEt, 
are  formed.  The  latter  melts  at  31°,  boils  at  199 — 200°,  and,  when 
distilled  over  calcium  hydroxide,  yields  the  alcohol  CHa'CMcOH, 
which  boils  at  62°. 

Compounds  containing  the  methenyl  group  CH  combined  with  two 
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residues  of  the  group  •CO'CHa'CO*  are  obtained  by  the  prolonged 
action  of  ethylic  orthoformate  and  acetic  anhydride  on  an  excess  of 
ethylic  acetoacetate  or  acetylacetone.  These  methenyl  compounds  are 
more  easily  obtained  by  adding  the  alkali  salts  of  ethylic  acetoacetate 
or  acetylacetone  to  an  alcoholic  solution  of  the  ethoxymethylene 
derivatives  described  above.  Diethylic  methenyldiacetoacetatef 
CeHsOaiCH'CeHgOa,  melts  at  96°.     Methenyldiacetylacetonef 

CHeO.ICH-OsH^Og, 

melts  at  115°,  and,  by  the  withdrawal  of  the  elements  of  water,  yields 
a  crystalline  compound,  C11H12O3,  which  melts  at  112°.  When  these 
methenyl  compounds  are  treated  with  ammonia,  they  yield  pyridine 
derivatives.  Thus,  dietbylic  methenyldiacetoacetate,  when  heated 
with  ammonium  acetate,  yields  ethylic  dimethylpyridinedicarboxylate, 
and  methenyldiacetylacetone,  when  allowed  to  remain  in  ammoniacal 
solution,  yields  aa'-diacetyllutidine  (m.  p.  73 — 74°).  In  many  cases 
it  is  unnecessary  to  prepare  the  methenyl  compound ;  thus,  ethyiip 
dimethylpyridinedicarboxylate  is  obtained  by  heating  ethylic  ethoxy- 
methyleneacetoacetate  with  ethylic  paramidoacetoacetate. 

E.  0.  R.  ', 

Derivatives  of  Diethylic  Succinosuccinate.  By  IST.  Kijner 
.(/.  Buss.  Ghem.  80c.,  25,  125 — 132). — Succinosuccinic  acid  (1  gram) 
was  heated  for  six  hours  at  225°  with  hydriodic  acid  (15  c.c.)  oi 
sp.  gr.  1'96.  ISTo  hexaraethylene  was  obtained,  but  a  liquid  boiling 
from  200°  to  220°.     Diketohexamethylene  gave  similar  results. 

Phosphorus  pentachloride  with  diketohexamethylene  in  cold  chloro- 
form solution  gives  crystals  which  melt  at  125*5°  and  have  the  com- 
position CeHgCli.  These  sublime  in  needles  at  a  temperature  below 
their  melting  point,  and  may  be  recrystallised  from  boiling  alcohol. 
Paradichiorobenzene  is  formed  at  the  same  time. 

When  the  sodium  compound  of  diethylic  succinosuccinate  is  boiled 
with  ethylic  chloro-formate,  a  substance  Ci2Hi406(COOEt)2  is  formed, 
which  is  easily  soluble  in  chloroform,  less  soluble  in  alcohol,  and  meUs 
at  127°.  It  does  not  dissolve  in  alkalis,  does  not  fluoresce,  and  its 
alcoholic  solution  does  not  colour  ferric  chloride.  When  treated  with 
bromine,  it  loses  2  atoms  of  hydrogen,  giving  a  compound 
Ci2Hi206(COOEt)2,  melting  at  129° ;  this  may  also  be  made  from  the 
sodium  salt  of  diethylic  quinonehydrodicarboxylate,  by  treating  it  with 
ethylic  chloro-formate.  J.  W. 

Action  of  Iodic  acid  on  Acetonedicarboxylic  acid.    By  A» 

Angeli  and  E.  Levi  (Gazzetta,  23,  ii,  97 — 100). — On  treating  acetone- 
dicarboxylic acid  with  aqueous  iodic  acid,  carbonic  anhydride  is 
evolved  and  heat  is  developed.  The  mixture  is  kept  cool,  and,  after 
a  time,  tetriodoacetonej  CO(CHl2)2,  is  deposited;  it  crystallises  in 
beautiful,  yellow  needles,  melting  at  142°  with  decomposition.  It  is 
very  soluble  in  acetone,  less  so  in  benzene,  alcohol,  ethylic  acetate,  or 
chloroform,  but  its  solutions  soon  become  coloured,  owing  to  liberatiou 
of  iodine.  On  distillation  with  hydriodic  acid  and  a  little  red  phos- 
phorus, it  yields  acetone,  iodoform,  and  symmetrical  diiodoacetone. 
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but  it  gives  no  appreciable  quantity  of  iodoform  when  treated  with 
alkali  carbonates.  W.  J.  P. 

Barium  Antimony  Tartrate.  By  E.  Maumen:^  (Compt.  rend.^ 
117,'666 — 668). — The  numbers  obtained  by  Dumas  and  Piria,  in  their 
analyses  of  barium  antimony  tartrate,  did  not  agree  well  with  those 
calculated  from  the  formula,  and  they  attributed  the  divergences  to 
the  retention  of  water  and  the  absorption  of  carbonic  anhydride. 
The  author  points  out  that,  according  to  his  general  laws,  the  formula 
of  the  salt  is  08S^'^90l3.^Q(Sh03)l.n(BaO)l.o■;,  and  that  the  numbers 
calculated  from  this  formula  (0  =  8,  C  =  6,  &c.)  agree  closely  with 
the  results  of  analysis.  C.  H.  B. 

Methylic  Tartrates  and  Ethylic  Tartrates.  By  J.  Fa^ollat 
ifiompt.  rend.,  117,  630 — 633). — Lithium,  sodium,  potassium,  and 
ammonium  methylic  tartrates,  and  lithium,  sodium,  potassium,  barium, 
and  calcium  ethylic  tartrates,  all  crystallise  in  anhydrous  crystals. 
Ammonium  methylic  tartrate  crystallises  with  some  difficulty,  and  is 
very  hygroscopic.  Polarimetric  observations  with  (1)  tartaric  acid, 
(2)  methylic  hydrogen  tartrate,  (3)  lithium  methylic  tartrate,  (4) 
ammonium  methylic  tartrate,  (5)  sodium  methylic  tartrate,  (6) 
potassium  methylic  tai-trate,  (7)  ethylic  hydrogen  tartrate,  (8)  lithium 
ethylic  tartrate,  (9)  sodium  ethylic  tartrate,  (10)  potassium  ethylic 
tartrate,  in  aqueous  solutions  containing  1  gram  molecule  in  8000  c.c. 
of  water,  gave  the  following  results. 

1.  2.  3.  4.  5.  6. 

Observed  deviation, "] 

column    20    cm.  ^  +   0'61     075       1-14       1*28       0*99       1-16 
long J 

Specific       rotatory  l^g.^     ^g.^       26-5  28-0  21-0  22-7 

power J 

7.  8.  9.  10. 

Observed  deviation,  column  20  cm. ^    ^.qq  -i.o^  -i.qq  i.^rj 

long J 

Specific  rotatory  power 21-8  28-8  27-5  21-6 

It  will  be  observed  that,  in  each  series,  the  deviations  produced  by 
the  alkali  salts  are  very  approximately  equal,  which  indicates  a 
degree  of  dissociation  practically  the  same  for  the  various  salts  in  the 
same  series.  Calcium  and  barium  ethylic  tartrates  were  examined  in 
solutions  containing  1  gram  molecule  in  16  litres,  the  deviations 
being  -fl*21  and  +1*26,  and  the  specific  rotatory  powers  -f-24*3  and 
.4-20*3  respectively. 

The  solubilities  of  the  salts  in  alcohol  are  so  small  that  no  com- 
parative observations  are  possible,  but  the  results  with  saturated 
solutions  show  that  both  the  methylic  tartrates  and  the  ethylic  tartrates 
retain  their  dextrogyrate  character.  C.  H.  B. 

Influence  of  Organic  Solvents  on  Specific  Rotatory  Power, 
By  P.  Feeundler  (Compt.  rend.^  117,  556 — 559). — The  author  has 
.measured  the  specific  rotatory  power  of  propylic  diacetyltartrate,  di- 
propionyltartrate,   dibutyryl tartrate,    di-n-valeryltartrate,    and  di-n- 
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caproyltartrate,  dissolved  in  ether,  alcohol,  acetone,  butyl  ketone,  light 
petroleum,  carbon  bisulphide,  methylic  alcohol,  toluene,  benzene, 
methylenic  chloride,  chloroform,  carbon  tetrachloride,  ethylenic  chlor- 
ide, ethylidenic  chloride,  chlorethylidenic  chloride,  methylenic  bromide, 
bromoform,  ethylenic  bromide,  propylic  bromide,  and  methylic  iodide. 
The  results  show  that  the  nature  of  the  solvent  exerts  very  considerable 
influence  on  the  rotatory  power  of  the  dissolved  substances.  The 
value  of  l^^D  ior  propylic  diacetyltartrate,  for  example,  varies  from 
+  367°  in  carbon  bisulphide  to  —2*6°  in  bromoform,  the  specific 
rotatory  power  of  the  compound  itself  being  +13'4<°.  Similarly, 
the  value  for  the  di-w-valeryl tartrate  varies  from  +8'2°  in  acetone  to 
—4-7°  in  bromoform,  the  value  for  the  salt  itself  being  +6*7°.  On 
the  whole,  oxygen  compounds  have  little  influence,  whilst  haloid  de- 
rivatives and  compounds  of  the  benzene  series  tend  to  reduce  the 
value  of  [ajo,  and  even  to  change  its  sign.  The  effect  of  difierent 
♦solvents  is  of  the  same  order  with  all  five  compounds. 

The  changes  in  rotatory  power  may  be  due  to  (1)  polymerisa- 
tion of  the  active  molecules,  or  (2)  combination  of  the  active  sub- 
stance with  the  solvent.  Salts  of  the  alkaloids,  for  instance,  are 
known  to  combine  with  alcohols  and  with  benzene,  and  propylic 
tartrate  forms  compounds  with  benzene.  Cryometric  measurements 
show  that  in  solutions  in  ethylenic  bromide  which  have  normal 
rotatory  power,  the  molecular  weight  is  normal ;  but  in  solutions  in 
benzene  w^hich  have  much  lower  rotatory  power,  the  molecular 
weight  is  considerably  below  the  calculated  value.  It  would  seem 
that  some  change  of  the  nature  of  dissociation  takes  place. 

C.  H.  B. 

Thiocarbamides.  By  H.  Salkowski  (Ber.,  26,  2923).— The 
paper  criticised  by  the  author  (this  vol.,  i,  11)  was  by  Gr.  Mazzaron, 
not  by  G.  Mazzara.  J.  B.  T. 

Some  Nitrogen  Derivatives  of  the  Higher  Fatty  Acids.    By 

P.  EiTNER  and  H.  Wetz  (Ber.,  26,  2840— 2847).— The  amides  of  the 
higher  fatty  acids  can  be  distilled  under  diminished  pressure  almost 
without  decomposition,  whilst  that  of  the  bibasic  sebacic  acid  is 
almost  completely  decomposed.  Lauramide  boils  at  199 — 200"* 
<12'5  mm.),  myristamide  at  217°  (12  mm.),  palmitamide  at  235—236°, 
and  stearamide  at  250 — 251°  with  slight  decomposition,  under  the 
same  pressure. 

The  nitriles  obtained  from  these  amides  have  been  employed 
for  the  preparation  of  several  classes  of  derivatives.  The  imido- 
ethers  are  prepared  by  the  action  of  dry  hydrogen  chloride 
on  a  liquid  mixture  of  the  nitrile  with  a  molecule  of  isobutylic 
alcohol.  Laurimidoisohutyl  ether  hydrochloride^  Ci6H330jN',HC1,  is 
a  very  hygroscopic,  white,  microcrystalline  powder  melting  at 
65 — Q^° ;  it  is  slightly  soluble  in  ether,  readily  in  alcohol ;  in 
aqueous  solution  it  soon  undergoes  decomposition.  Myristimidoiso- 
butyl  ether  hydrochloride ^  Ci8H370N,HCl,  has  similar  properties, 
■and  melts  at  69 — 70°.  Palmitimidoisohutyl  ether  hydrochloride, 
'C^2oH4iON,HCl,  is  less  soluble  and  less  hygroscopic  than  the  above ; 
it  melts  at  73°.     Stearimidoisohutyl  ether  hydrochloride,  C22H460N,HC1, 
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is  only  slightly  hygroscopic,  and  melts  at  77 — 78°.  It  is  also  less 
soluble  in  ether  than  its  lower  homologues.  Sehacimidoisohutyl 
ether  hydrochloride^  Ci8H3e02N2,2HCl,  closely  resembles  the  foregoing 
compound  ;  it  melts  at  135°  with  decomposition. 

From  the  imidoisobutyl  ethers  the  corresponding  amidine  hydro- 
chlorides may  be  prepared  by  the  action  of  alcoholic  ammonia. 
These .  compounds  form  fine,  white  plates  or  thin  prisms,  with  a 
splendid  silky  lustre,  and  are  not  in  the  least  degree  hygroscopic. 
They  form  platinochlorides  which  crystallise  from  alcohol  in  slendeiv 
yellow  needles.  Lauramidine  hydrochloride,  Ci3H26N2,HCl,  melts  at 
128 — 129° ;  it  is  readily  soluble  in  alcohol,  slightly  in  water,  in- 
soluble in  ether.  Myristamidine  hydrochloride  is  only  very  slightly 
soluble  in  water,  and  melts  without  decomposition  at  135°.  Palmit- 
amidine  hydrochloride  is  also  scarcely  soluble  in  water ;  it  softens  at 
13G°,  and  melts  at  217°.  Stearamidine  hydrochloride  has  been  pre* 
viously  prepared  by  Pinner  {Die  Imidodther  und  ihre  Berivate,  S.  130). 
Sebacamidine  hydrochloride  melts  at  166 — 167°. 

Falmitamidinej  C16H34N2,  prepared  by  the  action  of  sodium  ethoxide- 
on  an  alcoholic  solution  of  the  hydrochloride,  crystallises  from 
alcohol  in  lustrous  plates  melting  at  85*.  It  distils  almost  without 
decomposition  at  194°  (13  mm.). 

The  amidoximes  corresponding  with  the  nitriles  are  prepared  by  the 
usual  method,  and  resemble  one  another  very  closely.  They  form  white, 
lustrous  plates  or  broad  prisms,  with  a  faint  pink  or  greenish  surface 
lustre.  They  are  insoluble  in  water,  very  slightly  soluble  in  ether, 
readily  in  alcohol.  Lauramidoxime  melts  at  92 — 92*5°,  myristamid-- 
oxime^  Sit  ,97° ,  palmitamidoxime  at  101*5 — 102°,  and  stearamidoxime  at 
106 — 106*5°.  It  was  found  impossible  to  prepare  the  amidoxime  of 
sebacic  acid. 

The  amidoximes  unite  with  a  molecule  of  sulphurous  anhydride 
when  this  gas  is  passed  through  their  solutions  in  benzene.  The 
products  formed  cannot  be  distinguished  from  one  another  by  ap- 
pearance. They  are  white,  crystalline  powders  which  decom- 
pose slowly,  with  loss  of  sulphurous  anhydride ;  they  all  liquefy 
at  about  100°,  and  simultaneously  decompose.  The  derivative 
of  palmit amidoxime  was  converted  into  an  ammonium  salt  by  the 
action  of  dry  ammonia  gas ;  it  is  likewise  a  white,  crystalline  powder 
which  decomposes  in  the  air.  These  acids  have  the  general  formula 
NHj'CR'N'O'SOaH,  and  the  authors  propose  to  call  them  amidoxime' 
sulphurous  acids. 

The  nitriles  of  the  monobasic  acids  readily  unite  with  hydrogen, 
bromide.     The  following  compounds  of  this  class  were  obtained. 

M.  p. 
Dilauronitrile  hydrobromide,  (Ci2H23N)2,HBr. .      75*5— 76*0° 
Dimyristonitrile  hydrobromide,  (Ci4H27N)2,HBr     79-5— 80*5 
Dipalmitonitrile  hydrobromide,  (C,6H3iN)2,HBr     84-0— 85*0 
Distearonitrile  hydrobromide,  (Ci8H35N)2,HBr. .      88-5— 89*5 

All  these  substances  crystallise  in  colourless,  narrow  plates,  ai'e 
almost  insoluble  in  water,  readily  soluble  in  alcohol,  &c.,  and  are  not 
hygroscopic.  A.  H. 
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Action  of  Ammonia  on  Ethylic  6-Ethoxycoumalin-3  :  5.di- 
carboxylate  in  absence  of  Water.    By  M.  Guthzeit  {Ber.,  26, 

2795— 2808).— The  compound  CH<^g.^Q>0  is  named  by  v.  Pech- 

mann  (Abstr.,  1891,  1460)  conmalin  instead  of  a-pyrone ;  the  author 
also  adopts  this  name.  It  has  already  been  shown  (Abstr.,  1891, 
939)  that  when  ethylic  ethoxyconmalindicarboxylate  is  shaken  with 
dilute  aqueons  ammonia,  ethylic  ethoxyhydroxypyridindicarboxylate 
is  formed.  If  dry  ammonia  is  passed  into  a  solution  of  ethylic  eth- 
oxyconmalindicarboxylate in  benzene,  a  substance^  CnHiaNOe,  isomeric- 
with  that  previously  described  (loc.  cit.)  is  precipitated.  When  crys- 
tallised from  a  boiling  mixture  of  acetone  and  alcohol,  it  forms 
a  bright  yellow  powder,  becomes  red  at  180°,  melts  at  199°,  and  yields 
aa-dichlorodinicotinic  acid  (m.  p.  76 — 76'')  on  treatment  with  phos- 
phorus pentachloride. 

When  the  substance  melting  at  199°  is  treated  with  cold  dilute 
aqueous  sodium  hydroxide,  or  when  a  hot  aqueous  solution  of  it^ 
mixed  with  a  little  alcohol,  is  filtered  into  hot  aqueous  sodium  carbon- 
ate, a  sparingly  soluble  sodium  salt,  CnHigNOeNa  -\-  ^HaO,  is  ob- 
tained, together  with  a  bitter  oil.  It  was  noticed  that  the  longer 
the  substance  of  melting  point  199°  is  boiled  with  water,  pre- 
viously to  adding  the  solution  to  sodium  carbonate,  the  more 
sodium  salt  is  obtained.  The  compound  obtained  from  the  sodium, 
salt  by  treating  it  with  acids  melts  at  199°,  but,  unlike  the  original 
substance,  does  not  become  suddenly  red  at  180°.  It  therefore  seemed 
probable  that  the  original  substance  underwent  isomeric  change  on 
heating.  To  put  this  to  the  test,  the  crude  substance  from  ammonia 
and  ethylic  ethoxyconmalindicarboxylate  was  crystallised  from  a 
large  quantity  of  cold  acetone,  when  a  white,  flocculent  compound, 
having  the  same  composition  as  the  original  substance,  was  obtained ;. 
on  heating  this  in  a  capillary  tube  in  the  ordinary  way,  it 
becomes  red  at  180°  and  melts  at  199°,  but  if  the  capillary 
tube  is  introduced  into  a  sulphuric  acid  bath,  heated  to  178 — 179",. 
the  compound  melts  to  a  red  liquid,  almost  immediately  resolidifies,, 
and  melts  a  second  time  at  199°.  The  compound  melting  at  178 — 179° 
gives  a  yellow  coloration  with  ferric  chloride,  and  is  very  sparingly 
soluble  in  solvents,  so  much  so  that  its  molecular  weight  could  not  be 
determined  by  the  cryoscopic  method.  Cold  dilute  alkalis  dissolve  it,, 
forming  a  yellow  solution,  which,  on  acidification,  evolves  carbonic 
anhydride  and  deposits  an  oil ;  hot  dilute  alkalis  produce  the  same 
efPect,  but  partially  convert  the  compound  into  the  already  mentioned 
sodium  salt  of  the  isomeride  ;  whilst  boiling  with  concentrated  alkalis 
causes  the  evolution  of  ammonia.  When  either  the  crude  substance 
(m.  p.  199°)  obtained  from  a  boiling  mixture  of  acetone  and  alcohol,  or 
the  compound  prepared  from  the  sodium  salt,  is  recrystallised  from, 
cold  acetone,  an  isomeride  is  obtained  in  the  form  of  concentrically 
arranged  prisms ;  it  gradually  becomes  yellow  when  heated,  melts- 
sharply  at  199°,  gives  a  deep  violet  coloration  with  ferric  chloride,  is- 
more  soluble  in  solvents  than  the  lower-melting  isomeride,  yields  the 
sodium  salt  when  treated  with  hot  or  cold  dilute  alkalis,  and  evolves, 
only  traces  of  ammonia  when  boiled  with  concentrated  alkalis;  ft 
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molecular  weight  determination  by  the  crjoscopic  method  established 
the  formula  CnHiaNOe.  The  silver  salt  is  obtained  as  a  white  pre- 
cipitate, stable  towards  light,  when  silver  nitrate  is  added  to  a  solu- 
tion of  the  sodium  salt ;  when  heated  with  ethylic  iodide,  ethylic 
a-ethoxy-a-hydroxydinicotinate  (m.  p.  182°)  is  formed. 

From  these  facts,  it  appears  probable  that  the  compound  melting 

at   178—179"'    has   the   constitution    CH<^^^^^-^^^^^ 

whilst  that  melting  at  199°  has  the  tautomeric  formula 

'"^^C(COOEt)-C(OH)^^-  A.  R.  L. 

Electrolytic  Reduction  of  Aromatic  Nitro-compounds.  By 
L.  Gattermann  and  K.  Koppert  (5er.,  26,  2810— 2812).— A  com- 
pound was  obtained  by  the  electrolytic  reduction  oE  paranitrotoluene 
{Abstr.,  1893,  i,  ^67),  which  was  supposed  to  be  nitramidorthobenzyl- 
toluene.  When  this  compound  is  reduced  to  the  diamine,  the  latter 
-converted  into  the  hydrazine,  and  oxidised  with  copper  sulphate,  a 
hydrocarbon  is  obtained  having  the  same  boiling  point  (275 — 280°) 
as  orthobenzyltoluene. 

When  a  mixture  of  paranitrobenzylic  alcohol  (or  its  acetate),  para- 
nitrotoluene, and  concentrated  sulphuric  acid  is  heated  at  120 — 130°, 
dinitrohenzylfoluene,  N02*C6H3Me'CH2'C6H4*N02,  is  formed;  it  crys- 
tallises in  yellow  needles,  melts  at  137 — 138°,  and  is  converted  into 
the  diamine  on  reduction  with  stannous  chloride.  The  dihydroxy- 
•compound  obtained  from  this  diamine  is  identical  with  that  previously 
described  {loc.  cit.).  A  compound  identical  with  the  nitramidobenzyl- 
toluene  (loc.  cit.)  is  obtained  by  heating  together,  at  160 — 170°,  pai'- 
amidobenzylic  alcohol,  paranitrotoluene,  and  concentrated  sulphuric 
acid.  These  experiments,  therefore,  justify  the  assumption  that,  by 
the  electrolytic  reduction  of  paranitrotoluene,  paratolylhydroxylamine 
is  first  formed,  and  then  undergoes  isomeric  change  into  par- 
amidobenzylic  alcohol,  the  latter  condensing  with  more  paranitro- 
toluene. A.  R.  L. 

Action  of  Nitrous  acid  on  Anethoil.  By  G.  Boeris  (Gazzetta, 
.23,  ii,  165 — 194). — DiisonitrosoanethoU  peroxide, 

OMe-CeH^-C CMe 

N-O-O-N      ' 

is  prepared  by  the  action  of  sodium  nitrite  on  anethoil  in  acetic  acid 
solution ;  it  crystallises  in  yellow  needles  melting  at  about  97°,  and 
was  prepared  by  Toennies  (Abstr.,  1881,  167)  who  assigned  to  it  a 
constitution  differing  from  the  above.  No  isomeric  modification 
seems  to  exist.  The  monom^ro-derivative,  C10H9N3O6,  obtained  by 
direct  nitration,  forms  lustrous,  yellow  needles  melting  at  88 — 89°. 
The  6romo-derivative,  CioHgBrNgOa,  was  also  prepared. 

oc-DiisonitrosoanethoU,  OMe-C6H4*C(NOH)-CMe:NOH,  obtained  by 
reducing  the  peroxide  with  zinc-dust  and  acetic  acid,  crystallises  in 
small,  lustrous  prisms  melting  at  125° ;  potassium  ferricyanide  recon- 
verts it  into  the  peroxide.      Its   diacetyl  derivative,  C10H10N2O3AC2, 
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forms  needles  melting  at  89°;  when  dissolved  in  alcohol  or  potash,  it 
slowly  changes  into  diisonitrosoanethoil  anhydride. 

p-BiisonitrosoanetJioll  is  obtained  by  heating  the  a-isomeride  at 
125*' ;  it  melts  at  206°  with  decomposition,  and  further  differs  from 
the  a-compound  by  being  very  sparingly  soluble  in  alcohol.  Its 
diacetyl  derivative  forms  white  needles  melting  at  104'',  and,  on 
treatment  with  potash  or  boiling  with  alcohol,  is  reconverted  into  the 
/3.dioxime ;  the  latter  is  converted  into  the  peroxide  by  potassium 
ferricyanide. 

Diisonitrosoanethoil  anhydride,  .p-NT'^^'  P^®P^^®^  ^J  ^^' 

ducing  the  peroxide  with  tin  and  hydrochloric  acid,  crystallises  in 
long,  white  needles  melting  at  63°  ;  it  is  soluble  in  alcohol  or  benz- 
ene, and  has  the  normal  molecular  weight  in  freezing  benzene.  The 
mo7l07^^7ro-derivative  is  obtained  by  direct  nitration,  and  forms  small, 
lustrous  crystals  melting  at  98 — 99°.  The  &romo-derivative  is  fairly 
soluble  in  alcohol,  and  crystallises  in  small  needles  melting  at 
73— 74^ 

ocDiisonitrosohromanethoil,  OMe-C6H3Br'C(NOH)'CMe:]^OH,  is 
prepared  by  reducing  the  bromo-derivative  of  the  anhydride  with 
zinc-dust  and  acetic  acid;  it  crystallises  in  very  lustrous,  small 
prisms  melting  at  143 — 144°.  On  heating  with  acetic  anhydride,  it 
yields  a  diacetijl  derivative  which  forms  thin  needles  melting  at 
101 — 102°,  and  soon  decomposes  in  alcoholic  solution,  giving  the 
bromo-derivative  melting  at  73 — 74°  described  above.  The  latter  is 
also  obtained  on  oxidising  a-diisonitrosobromanetho'il  with  alkaline 
ferricyanide. 

fi-DiisonitrosohromanethoU  is  prepared  by  heating  the  a-isomeride 
above  its  melting  point ;  it  forms  small,  white  scales  melting  at  190°, 
and  yields  the  peroxide  on  oxidation  with  alkaline  ferricyanide.  The 
diacetyl  derivative  is  obtained  in  white  needles  melting  at  130 — 131°. 
On  reducing  the  ;3-dioxime  with  tin  and  hydrochloric  acid,  the  same 
anhydride  is  obtained  as  by  direct  bromination  of  diisonitrosoanethoil 
anhydride.  W.  J.  P. 

Synthesis  of  Ethers  and  Ketones  from  Phenols.    By  S.  K. 

DzERZGOvsKY  (J.  Buss.  Chem.  Soc,  25,  154 — 163). — Catechol  and 
chloracetic  acid  in  molecular  proportion  are  melted  together,  and  to 
the  product  phosphorus  oxychloride  is  added  in  quantity  equal  to  the 
weight  of  the  chloracetic  acid  taken.  The  mixture  is  heated  until 
brown  and  syrupy,  and  then  treated  with  three  times  its  volume  of 
water,  from  which,  on  cooling,  crystals  of  the  chloroketone, 

C6H3(OH)2-CO-CH2Cl, 

separate.  The  yield  is  80  per  cent,  of  the  theoretical.  The  chloro- 
ketone crystallises  in  colourless  prisms  with  IHjO,  which  is  given  off 
at  110°,  and  melts  at  173°.  It  is  easily  soluble  in  alcohol,  chloro- 
form, ether,  benzene,  and  carbon  bisulphide.  The  aqueous  solution  is 
coloured  green  by  ferric  chloride,  changing  to  purple  on  the  addition 
of  sodium  carbonate.  It  reduces  silver  but  not  cupric  salts,  and  has 
an  acid  reaction.     The  diacetate  is  insoluble  in  water,  but  crystallises 
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from  aqueous  acetic  acid  in  pearly  scales  melting  at  95°.  It  is  solu- 
ble in  alcoliol,  ether,  and  cliloroform.  On  reduction  with  zinc  and 
hydrochloric  acid,  the  chloroketone  gives  a  theoretical  yield  of  aceto- 
catechone,  C6H3(OH)2'COMe,  which  crystallises  in  nodular  aggregates 
of  prismatic  needles.  These  crystals  contain  no  water  of  crystallisa- 
tion, melt  at  116°,  and  are  easily  soluble  in  most  solvents.  The 
diacetate  crystallises  from  acetic  acid  in  colourless  plates  melting 
at  87°. 

Bromacetocatechone,  C6H3(OH)2*CO*CH2Br,  crystallises  with  IHjO, 
and  melts  at  167". 

cc-Chloropropiocatechone,  C6H3(OH)2*CO"CHCl'CH3,  crystallises  in 
prisms  without  water  of  crystallisation,  and  melts  at  120'' ;  the  cor- 
responding bromo-derivative  melts  at  141°. 

^-Bromohutyrocatechone,  C6H3(OH:)2-CO-CHo-CHBr-CH3,  is  formed 
in  an  analogous  manner,  but  the  reaction  in  this  case  is  hastened  by 
the  addition  of  zinc  chloride.  It  crystallises  in  colourless  prisms 
without  water,  and  melts  at  IBS**. 

Guaiacol  and  quinol  do  not  give  ketones  when  treated  with  chlor- 
acetic  acid  and  phosphorus  oxychloride,  but  simply  chloracetates. 
The  chloracetate  of  guaiacol,  OMe-CeHi'O'CO-CHaCl,  melts  at  50°,  and 
boils  at  258—259°.  The  dichloracetate  of  quinol,  C6H4(0-C0-CH2C1)2, 
melts  at  123°,  and  boils  above  800°.  J.  W. 

Desmotropy  in  Phenols  :  Constitution  of  Tetrethylphloro- 
glucinol.  By  J.  Herzig  and  S.  Zeisel  {Monatsh.,  14,  376 — 381). — 
When  dibromotetrethylphloroglucinol  (Abstr.,  1890,  243)  is  submitted 
to  alkaline  hydrolysis,  it  is  converted  into  symmetrical  tetrethylacetone, 
monobromotetrethylphloroglucinol,  and  oxalic  acid,  with  elimination  of 
bromine  and  carbonic  acid.  The  constitution  of  the  dibromo-com- 
pound  is,  therefore,  probably  represented  by  the  formula 

CO<Cg:CO>cEt., 

and  that  of  the  phenol  by  the  formula  C0<^^^~g^>CEt2.      The 

intermediate  products  may  be  either  the  unstable  ketonic  acid 
CHBr2-CO-CEt2-CO-CEt2'C60H,  or  tetrethylacetone  and  dibromo- 
inalonic  acid.  In  either  case,  dibromacetic  acid  is  formed,  and  this, 
in  the  presence  of  alkali,  is  immediately  hydrolysed  into  glyoxylic 
acid.  The  latter  then  reduces  the  dibromotetrethylphloroglucinol  to 
the  monobromo-compound,  and  is  itself  oxidised  to  oxalic  acid  in  the 
process. 

The  dibromotetrethylphloroglucinol  (14*58  grams)  is  boiled  for  an 
hour  in  a  reflux  apparatus  with  an  aqueous  solution  of  sodium  hydr- 
oxide and  carbonate  (886  and  0*25  grams  in  100  c.c.)  in  an  atmo- 
sphere free  from  carbonic  anhydride.  The  product  consists  of  a 
•colourless,  oily  layer  floating  on  a  yellow,  aqueous  layer.  The  oily 
layer  is  separated  and  purified,  and  a  further  portion  distilled  from 
the  aqueous  layer.  It  consists  almost  entirely  of  symmetrical  tetr- 
ethylacetone (Abstr.,  1892,  1188),  boiling  at  204-9— 20.5-9°  under  a 
pressure  of  738' 5  mm.      The  carbonic  acid  was  estimated  in  a  portion 
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of  the  aqueous  layer,  and  the  monobromotetrethylpTiloroglucinol  pre- 
cipitated by  hydrocMoric  acid  from  the  remainder,  the  oxalic  acid 
being  estimated  in  the  filtrate.  The  monobromo-componnd  may  be 
reconverted  into  the  dibromo-compound  and  worked  up  again  until  the 
quantity  is  too  small  foi  treatment.  Jn.  W. 

Conversion  of  AUyl  Compounds  into  Propenyl  Compounds. 

By  A.  Angeli  (Gazzetta,  23,  ii,  101 — 102). — On  heating  safrole  at 
200°  with  dry  sodium  ethoxide  (5  per  cent,),  it  is  almost  wholly  con- 
verted into  isosafrole ;  this  process  has  the  great  advantage  of 
dispensing  with  the  long  heating  with  alcoholic  potash  which  has 
hitherto  been  necessary  for  the  conversion  of  aromatic  allyl  deriva- 
tives into  the  corresponding  propenyl  compounds.  It  is,  in  all  prob- 
ability, applicable  to  other  similar  cases.  W.  J.  P. 

Action  of  Nitrous  acid  on  Unsaturated  Compounds.    By  A. 

Angeli  {Gazzetta,  23,  ii,  124— 135 ;  compare  Abstr.,  1892,  447, 
1198). — A  mononitrosite  of  the  composition  CeHgOa'NaOa  is  obtained 
on  passing  nitrogen  trioxide  through  an  ethereal  solution  of  sorbic 
acid;  it  crystallises  in  small,  white  needles  melting  at  about  110° 
with  decomposition.  Neither  cro tonic  acid  nor  diallyl  react  with 
nitrous  acid  ;  stilbene,  however,  yields  a  white,  crystalline  substance 
melting  at  about  132"  with  decomposition,  but  no  satisfactory  analyses 
could  be  made. 

On  treating  safrole  with  nitrous  acid  in  ethereal  or  light  petroleum 
solution,  it  yields  the  cc-nitrosite  having  the  probable  constitution 
CHaOalCeHa'CHg'OH*  CH3 

N'O'N      ;  it  is  a  yellow  powder  which  melts  at  about 

6  —  6 
130°  with  decomposition,  and  is  sparingly  soluble  in  most  solvents. 
With  piperidiue,  it  does  not  give  a  nitrolamine,  but  a  condensation 
product  which  forms  small  needles  melting  at  83°,  and  has  the  com- 
position C15H20N2O4.  On  warming  with  phenylhydrazine,  it  yields  a 
compound  of  the  composition  CieHnNaOi,  which  separates  from 
benzene  in  small,  yellow  needles  melting  at  87°. 

On  boiling  with  alcoholic  potash,  the  a-compound  is  converted 
into  the  isomeric  ^-nitrosite;  this  melts  at  92°,  and  is  soluble  in 
alkalis.     The  author  assigns  to  it  the  constitution 

cha:c6H3-ch2-ch(no2)-ch:noh, 

When  warmed  with  concentrated  hydrochloric  acid,  gas  is  evolved, 
and  an  aldehjde,  CH202:CgH3-CH2'C'H(N'02)-COH,  is  deposited;  it 
crystallises  in  lustrous,  white  scales  melting  at  86°,  and  dissolves  in 
alkalis  without  decomposition.  Its  alkaline  solution  readily  reduces 
amraoniacal  silver  nitrate ;  with  phenylhydrazine,  it  yields  a  hydr- 
azone  (?),  CieHxsNaOi,  which  melts  at  86°.  W.  J.  P. 

/9-Phenylpropylamine.  By  M.  Freui^d  and  E.  Konig  (Ber.,  26, 
2874 — 2875). — /3-Phenylpropylamine  is  obtained  by  the  reducing  action 
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of  sodium  on  methylbenzylic  cyanide  dissolved  in  absolute  alcohol.  The 
product  is  distilled  with  steam,  dissolved  in  hydrochloric  acid,  and 
the  solution  concentrated,  and  extracted  with  ether.  It  is  a  colour- 
less, highly  refractive  oil,  boils  at  210°  (uncorr.),  has  a  strong,  basic, 
fishy  odour,  a  strongly  alkaline  reaction,  and  absorbs  carbonic  anhydr- 
ide from  the  air.  The  hydrochloride  is  extremely  hygroscopic.  The 
platinochloride,  (C9Hi3N)2,H2PtCl6,  crystallises  in  beautiful,  lustrous, 
golden  plates,  and  decomposes  at.about  140°.  The  aurochloride  crystal- 
lises from  dilute  alcohol,  and  melts  at  124°.  The  picraie  melts  at 
182°.  E.  C.  R. 

Oxidation  of  Azimidotoluene.  By  J.  A.  Bladin  (Ber.,  26, 
2736—2738  ;  see  also  Absti-.,  1893,  i,  375).— A  small  quantity  of  az- 
imidobenzoic  acid  is  obtained,  together  with  triazoledicarboxylic  acid, 
by  the  oxidation  of  azimidotoluene  with  alkaline  permanganate.  The 
two  compounds  are  easily  separated  by  slightly  acidifying  the  aqueous 
filtrate  with  nitric  acid  and  concentrating  the  solution  on  the  water- 
bath,  when  the  azimidobenzoic  acid  is  precipitated. 

-  N" 
Azimidohenzoic  acid,  COOH*C6H3<-^^tt^N,  crystallises  from  acetic 

acid  in  small,  colourless  leaflets  containing  1  mol.  of  acetic  acid ;  it 
does  not  melt  at  270°.  The  calcium  salt,  (07H4N302)2Ca,4H20,  and 
the  barium  salt,  (C7H4]S'302)2Ba,7H20,  are  described. 

Triazoledicarboxylic  acid  crystallises  from  water  in  large,  mono- 
symmetric  crystals  with  2H2O.  When  heated  with  resorcinol  and 
zinc  chloride,  it  yields  a  fluorescein  which  dissolves  in  ammonia  with 
an  intense  green  fluorescence.  The  barium  salt,  C2N^3H(COO)2Ba,H20, 
is  an  insoluble,  crystalline  powder.  The  copper  salt  is  bright  blue, 
decomposes  on  heating,  and  is  soluble  in  ammonia  and  mineral 
acids. 

TriazolCy  C2N3H3,  obtained  by  heating  the  dicarboxylic  acid  in  a 
current  of  carbonic  anhydride,  is  a  hygroscopic  oil,  and  boils  at 
208 — 209°  under  742  mm.  pressure.  The  benzoyl  derivative,  C2N3H3BZ, 
crystallises  in  long,  colourless  prisms,  and  melts  at  111 — 115"". 

E.  C.  R.     . 

Derivatives  of  Thiosemicarbazide.  By  G.  Pulvermachee 
{Ber.,  26,  2812— 2813).— By  the  action  in  the  cold  of  alkyl- 
thiocarbimides  on  hydrazine  hydrate  in  alcoholic  solution,  thiosemi- 
carbazides,  NH2'NH'CS*NHR',  are  formed.  BhenyltMosemicarbazide^ 
NH2*NH*CS']N'HPh,  prepared  from  phenylthiocarbimide,  forms  six- 
sided  prisms,  and  melts  at  140°.  A.  R.  L. 

Action  of  Acids  and  Acid  Anhydrides  on  Thiocarbimides. 
By  P.  Kay  {Ber.,  26,  2848— 2852).— Kraift  and  Karstens  (Abstr., 
1892,  712)  have  shown  that  the  di-acid  anilides  are  not  produced  by 
the  action  of  acids  on  the  thiocarbimides,  but  that  the  mon-acid  com- 
pounds are  formed.  The  author  has,  however,  succeeded  in  preparing^ 
the  di-acid  compounds  by  substituting  the  acid  anhydrides  for  the 
acids,  Diacetylallylamine,  CH2!CH*CH2*N(COMe)2,  is  prepared  by 
boiling   allylic   thiocarbimide   with  acetic   anhydride,    carbon    oxy- 
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sulphide  being  evolved ;  it  is  a  colourless  liquid,  boiling  afc  88 — 90"" 
under  a  pressure  of  14  mm.  Biacetanilide,  NPli(C0Me)2,  is  obtained  in 
a  similar  manner  from  pbenyltKiocarbimide.  It  forms  crystals  which, 
melt  at  37 — 37*5°,  and  is  soluble  in  benzene,  but  only  slightly  so  in  cold 
water;  it  boils  at  145 — 146°  (13  mm.),  I>lpropionanilide,l^^h.{CO¥jt)i, 
boils  at  165 — 166°  (17  mm.),  and  solidifies  in  colourless  crystals  melt- 
ino"  at  44°.  Paratolylthiocarbimide  is  prepared  by  boiling  paratolyl- 
thiocarbanilide  with  acetic  anhydride  for  3 — 4  minutes ;  it  melts  at 
25°  and  boils  at  245 — 246°.  Diacetoparatoluidide,  C6H4Me-]N'(COMe)2, 
is  produced  by  the  further  action  of  acetic  anhydr^'de  at  170 — 180°, 
and  boils  at  160—161°  (15  mm.).  Dibenzanilide,  ]N'Ph(C0Ph)3,  is 
prepared  from  phenylthiocarbimide  and  benzoic  anhydride.  It  melts 
at  160 — 161°  as  stated  by  Steiner  (Annalen,  178,  235). 

The  following  substances  have  also  been  prepared  by  this  reaction, 
the  acids  and  not  their  anhydrides  being  employed  : — Allylbenzamide, 
COPh'NH'CsHs,  is  a  colourless  oil  with  a  faint  odour  and  bitter 
taste.  It  boils  at  173 — 174°  (14  mm.),  and  decomposes  when  heated 
at  the  ordinary  pressure.  It  combines  with  bromine  to  form  a  di- 
bromide,  doHnBi'zNO,  which  crystallises  in  lustrous  plates,  and 
melts  at  135°.  When  treated  with  concentrated  sulphuric  acid, 
allylbenzamide  undergoes  intramolecular  change,  and  is  converted 
into  the  /3-methyl-ya-phenyloxazoline  which  has  been  previously 
described  by  Gabriel  and  Heymann  (Abstr.,  1890,  1267)  ;  it  can 
be  very  readily  prepared  by  this  means,  and  is  also  formed  when  a 
benzene  solution  of  allylbenzamide  is  saturated  with  hydrogen 
chloride  and  heated  in  a  sealed  tube.  A  small  amount  of  /3-chloro- 
propylbenzamide  is  also  formed  by  this  method.  Allylcinnamide, 
€HPh:CH-CO-NH-CH2-CH:CH2,  forms  crystals  which  melt  at 
90—90-5°,  and  boils  at  223—224°  (14  mm.);  it  combines  with 
4  atoms  of  bromine  and  also  with  hydrogen  chloride.  AUylphthal- 
imide,  C8H402!N*C3H5,  is  prepared  from  phthalic  acid  and  thiocarb- 
imide ;  it  boils  at  295°  and  melts  at  70 — 71°  as  stated  by  Wallach 
and  Kamenski  (Ber.,  14,  171).  Allylsuccinimidej  C4H402*N*C3H5, 
boils  at  130—131°  (14  mm.).  '  A.  H. 

Preparation  of  Di-acid  Anilides.  By  P.  Kat  {Ber.,  26, 
2853 — 2856  ;  compare  preceding  abstract).  The  di-acid  anilides  are 
not  formed  when  the  mon-acid  derivatives  are  simply  boiled  with  an 
acid  chloride,  but  they  may  be  prepared  by  this  reaction  if  the  mix- 
ture be  heated  in  an  oil  bath  to  a  temperature  of  from  170°  to  200°  in  a 
ilask  connected  with  a  reversed  condenser.  In  this  way,  the  acid 
chloride  collects  in  the  tube  of  the  condenser  and  the  anilide  is  acted 
on  mainly  by  the  superheated  vapour.  The  reaction  succeeds  better 
when  the  acid  chloride  is  gradually  added  as  the  conversion  proceeds. 
All  the  di-acid  anilides  described  in  the  foregoing  abstract  have  been 
also  prepared  in  this  way.  Biacetorthotoluidide  is  a  colourless  oil  which 
boils  at  145°  (11  mm.),  and  does  not  solidify  at  the  ordinary  (summer) 
temperature.  A.  H. 

The  Solid  State  of  some  Aldoximes.     By  E.  Bourgeois  and  J. 
Dambmann    {Ber.,  26,    2856— 2861).— The   fact   that   many   of   the 
VOL.  LXVl.  i.  g 
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aldoximes  exist  in  a  solid  form  lias  been  observed  by  many  chemifits. 
a-Benzaldoxime  may  be  obtained  in  a  pure  state  by  melting  the^ 
almost  pure  material,  at  about  30°,  raaintaininfj  it  at  a  temperature 
of  26 — 27°,  and  introducing  a  crystal  of  the  solid  compound.  Splendid 
lustrous  prisms  are  formed,  which  melt  sharply  at  35°,  and  may  be 
preserved  without  change.  It  boils  at  117*5°  (14  mm.).  When  the 
)S-modifi cation,  melting  at  125°,  is  slowly  heated  under  diminished 
pressure,  a  small  amount  of  it  sublimes,  but  the  remainder  is  con- 
verted into  the  a-form,  which  suddenly  boils  up  and  distils  at  11 7" 5° 
(14  mm.). 

Isovaleraldoxime  cannot  be  got  to  solidify  completely.  The  solid 
substance  melts  at  48*5°,  and  the  liquid  thus  formed  boils  at  164 — 165° 
(corr.),  but  does  not  solidify  entirely  when  cooled;  the  solid  matter 
obtained  liquefies  in  the  course  of  two  or  three  days.  The  melting 
point  determination  is  only  approximate,  the  temperature  found  vary- 
ing with  the  length  of  time  for  which  the  sample  has  been  heated  ; 
this  behaviour  of  the  substance  is  probably  due  to  the  presence  of 
small  amounts  of  impurities.  Solid  oenanthaldoxime  can  be  prepared 
much  more  easily  in  the  pure  state,  but  behaves  in  a  similar  manner 
to  the  others.  It  boils  at  100"5°  under  a  pressure  of  14  mm.,  but  the 
distillate  does  not  completely  solidify.  The  solid  portion  melts  at 
55*5°,  and  can  be  preserved  without  change.  A.  H. 

Galloparatoluidide.  By  P.  Cazeneuve  (Gomjot.  rend.,  117,. 
633 — 635). — When  equal  weights  of  crystallised  paratoluidine  and 
gallotannic  acid  ai-e  heated  together  at  about  150°  for  an  hour,  and 
the  product  is  treated  with  dilute  hydrochloric  acid,  and  crystallised 
from  dilute  alcohol,  galloparatoluidide,  C6Ho(OH)3*CO*NH'C6H4Me,  is 
obtained  in  white,  crystalline  plates  melting  at  211°,  only  slightly 
soluble  in  cold  water,  but  very  soluble  in  hot  water,  and  soluble  in 
alcohol  and  ether ;  the  crystals  contain  2H2O,  which  they  lose  at 
100°.  Galloparatoluidide  is  not  alfected  by  alkalis  out  of  contact 
with  air,  even  in  boiling  solutions,  but  in  presence  of  air  it  is  slowly 
oxidised.  When  heated  with  hydrochloric  acid  in  sealed  tubes  at 
160°,  it  splits  up  into  gallic  acid  and  paratoluidine.  Galloparatoluidide 
yields  saline  derivatives  analogous  to  those  of  gallanilide  (Abstr., 
1893,  i,  638).  When  a  boiling  solution  is  mixed  with  zinc  acetate,  it 
yields  a  very  insoluble,  white  precipitate  of  the  compound 

OH-C6H2(OoZn)-CO-N'H-C6H4Me. 

Lead  acetate  produces  a  precipitate  of  similar  constitution,  and  lime 
water  and  baryta  water  yield  analogous  compounds  which  alter  when 
exposed  to  air.  Mercuric  and  cupric  acetates  are  reduced  as  with 
gallanilide.  When  boiled  with  nitrosodimethylaniline  in  presence  of 
alcohol,  gallotoluidide  yields  the  homologue  of  gallic  blue  (Abstr., 
1893,  i,  510).  ^ 

Orthotoluidine,  methylaniline,  dimethylaniline,  and  the  so-called 
pure  xylidine  of  commerce  yield  no  analogous  compounds  when 
heated  with  gallotannic  acid.  C.  H.  B. 
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Amido-amidine  Bases.  By  E.  Lellmann  and  R.  Hailer  (Ber.^ 
26,  2759 — 2763). — The  authors  have  endeavoured  to  determine  to 
what  extent  the  power  of  directly  dyeing  cotton,  which  is  possessed  by 
the  monazo-dyes  derived  from  dehydrothioparatoluidine,  is  dependent 

on  the  nature  of  the  elements  in  the  complex  C<^      » ,  and  how  far 

it  is  conditioned  by  their  arrangement.  Paranitrobenzoparatoluidide, 
K02'C6H4*CO'NH*C6H4Me,  prepared  by  heating  paranitrobenzoic  acid 
■with  paratoluidine  for  5 — 6  hours  at  180 — 220°,  crystallises  from 
glacial  acetic  acid  in  greyish-yellow,  silky,  lustrous  needles  melting 
at  203°.     Faranitrobenzometanitrcyparatoluidide, 

N02-C6H4-CO-NH-C6H3Me-N02, 

is  formed  from  the  preceding  compound  by  the  action  of  nitric  acid 
(sp.  gr.  1*45)  at  0°,  and  crystallises  from  alcohol  in  golden-yellow 
plates  melting  at  171 — 172° ;  on  reducing  it  with  stannous  chloride, 

NH 
paramidohenzenyltoluyleneamidine,  l^^^'^eS-^'C*^-^  _>06H3Me,  is  ob- 
tained,   which   crystallises   from    dilute    ammonia  in   small,  yellow 
needles,  and  melts  at  113 — 114°.     The  sulphate^  CuHislSrajHaSOi  + 
HgO,  is  crystalline.     The  diazo-derivative  readily  dyes  cotton. 

Metamidobenzenyltoluyleneamidine  melts  at  238°,  instead  of  at 
227— 229°asstatedby  Schack;  thesulphate,(Ci4Hi3N"3)2,H2S04  +  IIH3O, 
not  Ci4Hi3N3,H2S04,  crystallises  in  plates.  The  tinctorial  power  of  the 
diazo-derivative  is  less  marked  than  that  of  its  isomeride.  Paranitro- 
henzometaxylidide,  N02'C6H4-CO*NH*C6H3Me2,  is  prepared  by  heating 
paranitrobenzoic  acid  and  metaxylidine  at  230°,  and  crystallises  from 
alcohol  in  grey  prisms  melting  at  166°.  Paranitrohenzonitroimetaxyl- 
idide,  N02'C6H4'CO-NH-C6H2Me2*ISr02,  is  obtained  from  the  preceding 
compound  in  a  similar  manner  to  the  toluidide ;  it  crystallises  from 
glacial   acetic   acid,    and    melts   at    139 — 140°.      ParamidobenzenyU 

metaxylyleneamidine,  l^H^'CeEa'C^^  _>C6H2Me2,  is  formed  by  the 

reduction  of  the  nitro-compound,  and  crystallises  from  dilute  am- 
monia in  slender,  almost  colourless  needles  melting  at  183°.  The 
sulphate,  Ci5Hi5N3,H3S04  +  6H2O,  is  deposited  in  slender,  colourless, 
lustrous  needles.  The  tinctorial  power  of  the  diazo-derivative  was 
not  determined.  J.  B.  T. 


Protocatechuic  Aldehyde  and  Piperonal.  By  R.  Wegscheider 
(Monatsh.y  14,  382 — 389). — In  order  to  convert  piperonal  into  proto- 
catechuic aldehyde,  it  is  not  necessary  to  isolate  the  dichloropiperonal 
(compare  Fittig  and  Remsen,  Annalen,  159,  148).  Piperonal 
(28  grams)  is  shaken  with  phosphorus  pentachloride  (120  grams)  in 
a  reflux  apparatus,  the  temperature  not  being  allowed  to  rise,  and  the 
action  is  completed  by  heating  the  mixture  at  108 — 109°;  the 
product  is  then  treated  with  water  (1512  c.c),  and  the  mixture 
heated,  and  finally  boiled.  The  lower  oily  layer,  which  contains  the 
protocatechuic  aldehyde,  is  extracted  with  ether,  and  the  aldehyde 
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thus  obtained  is  recrystallised  from  toluene ;  the  yield  is  80  per  cent. 
Opianic  acid  yields  only  8  per  cent,  of  protocatechuic  aldehyde  when 
boiled  with  hydrochloric  acid,  and  the  intermediate  product,  vanillin, 
yields  20  per  cent. 

Protocatechuic  aldehyde  melts  at  153 — 154°.  The  lead  Sbnd  mercury 
compounds  and  the  oxime  are  described.  The  phenylliydrazone  exists 
in  two,  probably  stereoisomeric,  modifications.  The  first,  which  melts 
at  174 — 175°,  is  formed  when  cold  alcoholic  solutions  of  the  aldehyde 
and  phenylhydrazine  are  mixed.  The  second  is  obtained  on  heating 
the  first  with  an  alcoholic  solution  of  phenylhydrazine,  and  melts  at 
127 — 128° ;  in  contact  with  cold  water,  it  is  slowly  transformed  into 
the  first  modification. 

An  attempt  to  synthesise  piperonal  from  protocatechuic  aldehyde 
and  trioxymethylene  yielded  only  traces,  whilst  by  heatiog  the  lead 
and  mercury  compounds  with  methylenic  iodide,  none  was  formed  ; 
when,  however,  the  aldehyde  (5  grams)  was  heated  with  methylenic 
iodide  (14*7  grams)  and  alcoholic  potash  (6"3  grams  in  10  c.c. 
of  raethylic  alcohol)  for  9J  hours  at  100°,  and  then  for  2J  hours  at 
135 — 140°,  a  small  amount  (0020  gram)  of  piperonal  was  obtained 
(m.  p.  35 — 36°)  ;  the  piperonic  acid,  obtained  on  oxidising  it  with 
permanganate,  melted  at  221*5 — 224"5*.  Jn.  W. 

Violet  Perfume.  By  F.  Tiemann  and  P.  KRiJGER  (Bar.,  26, 
2675 — 2708). — The  characteristic  fragrance  of  violets  is  also  pos- 
sessed by  dried  iris  root,  which  has  been  employed  by  the  authors  as 
the  source  of  the  fragrant  oil  which  forms  the  subject  of  the  present 
paper.  It  has  been  found  impossible  to  obtain  sufficient  material 
from  violet  blossoms  themselves  to  ascertain  whether  the  odoriferous 
substance  contained  in  them  is  or  is  not  identical  with  those 
described. 

To  isolate  the  fragrant  oil,  the  dried  iris  root  is  repeatedly  extracted 
with  ether,  and  the  extracted  matter  then  distilled  with  steam.  The 
non- volatile  portion  consists  mainly  of  resinous  matter  and  a  little 
myristic  acid,  irigenin,  iridic  acid,  &c.,  whilst  the  readily-volatile 
fraction  contains  the  irone  or  fragrant  oil,  together  with  a  consider- 
able amount  of  myristic  acid  and  its  methylic  salt,  oleic  acid,  an 
ethereal  oleate,  oleic  aldehyde,  and  small  amounts  of  other  substances. 
The  acids  and  ethereal  salts  are  removed  from  the  more  volatile  por- 
tion, obtained  by  the  repeated  fractional  distillation  of  the  oil  with 
steam,  by  dissolving  it  in  cold  alcoholic  potash  and  precipitating  with 
water.  Aldehydes  are  next  oxidised  by  warming  with  water  and 
silver  oxide,  and  the  irone  finally  purified  by  conversion  into  the 
phenylhydrazone,  which  is  then  decomposed  by  distillation  with 
dilute  sulphuric  acid. 

Irone,  C13H20O,  is  an  oil  which  is  scarcely  soluble  in  water,  readily  in 
alcohol,  &c.,  boils  at  144°  under  a  pressure  of  16  mm.,  and  has  a  sp.  gr. 
of  0*939  at  20°,  Its  index  of  refraction,  no,  is  1*50113,  and  it  is 
dextrorotatory.  The  smell  of  the  pure  substance  is  sharp,  and,  in  the 
concentrated  form,  quite  unlike  that  of  violets,  but  when  largely 
diluted  resembles  that  of  the  natural  flowers.  The  phenylhydrazone 
is  a  yellowish- brown  oil.     The  oxime,  Ci3H2o'.NOH,  crystallises  with 
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very  great  diflicultj  in  lustrous,  white  plates  melting  at  121-5°,  but  is 
generally  obtained  as  an  oil.  Irone  is  a  methyl  ketone,  yielding 
chloroform  on  treatment  with  sodium  hypochlorite. 

When  treated  with  hydriodic  acid  and  phosphorus,  irone  loses  a 
molecule  of  water,  and  forms  ^Vene,  CisHig,  which  is  a  colourless  oil 
boiling  at  113—115°  (9  mm.).  It  has  a  sp.  gr.  of  0-9402  at  20°, 
and  a  refractive  index  of  1'5274.  It  dissolves  in  concentrated  sulph- 
uric acid  at  the  ordinary  temperature,  decolorises  a  solution  of 
bromine  in  acetic  acid,  and  is  gradually  converted  into  a  resin  by  the 
action  of  the  air.  When  oxidised  with  vigorous  reagents,  irene  is 
broken  up  into  compounds  containing  only  a  small  number  of  carbon 
atoms,  such  as  formic,  acetic,  and  pyruvic  acids ;  but  when  the  oxida- 
tion is  more  carefully  conducted,  a  series  of  compounds  is  obtained 
the  nature  of  which  throws  much  light  on  the  constitution  of  irene 
itself  and  irone. 

PlVfp  'PTT'OTT 
Oxydihydroxydehydroirene,  C6H3Me<^  Att /-.tt'  formed  by  the 

GO — Oxi'Oii 

action  of  chromic  acid  in  acetic  acid  solution,  crystallises  in  highly 
refractive  rhombohedra  melting  at  154 — 155°,  and  has  feebly  acid 
properties. 

Iregenonedicarhoxylic  acid,  COOH-CO-CeHaMe'CMea'COOH,  is  pro- 
duced by  the  action  of  alkaline  permanganate  on  the  foregoing  com- 
pound. It  crystallises  from  hot  water  in  short  needles  or  oblique 
prisms  melting  at  227°. 

Iregenonetricarhoxylic  acid,  COOH-CO-C6H3(COOH)-CMe2-COOH, 
is  formed  by  the  further  oxidation  of  the  foregoing,  and  crystallises 
from  water,  at  5°,  in  granular  prisms  containing  water  of  crystallisa- 
tion. At  110°,  the  crystals  become  anhydrous,  and  melt  with  decom- 
position at  227°.  The  irimethylio  salt  forms  compact  crystals  melting 
at  127—128°. 

loniregenetricarhoxylic  acid,  C6H3(COOH)2'CMe2*COOH,  is  the  final 

product  of  the  oxidation  of  irene,  when  this  is  carried  out  at  first  by 

gentle,  and   then    by  more   powerful,   oxidisers.     It   crystallises   in 

white  needles,  and  is  slightly  soluble  in  hot  water,  alcohol,  and  ether. 

At  150°  it  loses  water,  and  is  converted  into  an  anhydride  which  is 

also  formed  when  iregenonetricarhoxylic  acid  is   heated   above  its 

melting  point,  carbonic  oxide  and  water  being  evolved.     The  salts  of 

the  acid,  which  are  also  formed  by  dissolving  the  anhydride  in  alkalis, 

crystallise  well.     The   acid   is  very  stable,    and   is   not   altered   by 

oxidising   agents   or   by  warm   concentrated    sulphuric   acid.      The 

anhydride  can  be  distilled  without  decomposition.     The  trimethylic 

salt  crystallises  in  colourless  needles  melting  at  93°.     The    anhydride, 

CO 
COOH'C9ll9<^PQ>0,  crystallises  from  benzene  in  plates  melting  at 

214°.     When  the  ammonium  salt  of  ioniregenetricarboxylic  acid  is 

heated  in  a  current  of  carbonic  anhydride,  the  corresponding  imido- 

CO 
acid,  COOH'CgHg'^PQ^NH,  is  produced.     It  is  a  white,  crystalline 

powder  which  is  insoluble  in  the  usual  solvents,  melts  above  300°, 
and  boils  a  few  degrees  higher  than  this.  Its  silver  salt  is  a  white 
powder,  which,  when   heated  in  a  current  of   carbonic  anhydride, 
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yields   the   imide  of   dimethylhomophtlialic   acid,    C6H4<[  -vrxT' 

CO — Nxx 

previously  prepared  by  Gabriel  (Abstr.,  1887,  725). 

The  oxidation  products  of  Irene  may  therefore  be  looked  on  as 

derived  from  a  hypothetical  substance,  dehydroirene,  of  the  formula 

^x...    ^CMea-CH       ^^,,,      CMe^'CHa 
CeH3Me<^^^_M^orCeH3Me<^^^.^. 

In  order  to  throw  further  light  on  the  constitution  of  irone 
and  irene,  a  series  of  synthetical  researches  was  made,  starting 
with  geranaldehyde  (citral),  a  substance  which  has  been  shown 
by  Senimler  (Abstr.,  1891,  540)  to  have  the  constitution 
CHMe2-CH2-CH:CH-CMe:CH'COH,  since,  when  treated  with  potas- 
sium hydrogen  sulphate  or  hydriodic  acid,  it  is  quantitatively  con- 
verted into  cymene. 

Geranaldehyde  undergoes  condensation  with  acetone,  yielding 
pseudoionone,  CHMes'CHs-OHiCH-CMe'.CH-CHiCH-COMe.  This 
substance  is  an  oil,  boiling  at  143 — 145°  (12  mm.),  has  a  sp.  gr.  of 
0*9044,  and  a  refractive  index  of  1*5275.  The phenylhydrazone  and  the 
oxime  are  thick  oils.  It  does  not  combine  with  sodium  hydrogen 
sulphite. 

When  pseudoionone  is  heated  with  dilute  sulphuric  acid  and  a 
little  glycerol,  it  is  converted  into  the  isomeric  ionone,  C13H20O.  This 
substance  boils  at  126 — 128°  at  12  mm.,  has  a  sp.  gr.  of  0'9351,  and  a 
refractive  index  of  1'507,  and  is  optically  inactive.  It  has  a  char- 
acteristic odour  resembling  that  of  violets,  and,  at  the  same  time,  that 
of  the  vine  blossom.  When  heated  with  hydriodic  acid  and  phos- 
phorus, it  loses  water,  and  yields  lonene,  CisHis,  which  boils  at 
106 — 107°  (10  mm.),  has  a  sp.  gr.  of  0'9338,  and  a  refractive  index 
of  1'5244.  It  resembles  irene  very  closely,  and,  like  it,  has  the 
properties  of  a  terpene.  When  cautiously  oxidised  with  chromic 
acid,  it  yields  a  mixture  of  the  following  compounds,  which  can  be 
separated  by  means  of  their  calcium  salts. 

longenogonic  acid,  (j^^e<^^^  _^]>CH*COOII,  forms  white  needles 

melting  at  237°. 

lonegenedicarboxylic  acid,  OOOH'CeHsMe'CMea'COOH,  forms 
vitreous  prisms  readily  soluble  in  alcohol,  &c.,  but  only  slightly 
in  boiling  water.  When  rapidly  heated,  it  melts  at  130 — 131°,  but 
when  gradually  heated  at  a  few  degrees  lower,  it  is  converted  into 
the  anhydride,  which  crystallises  from  light  petroleum  in  long, 
white  needles  melting  at  105".  The  acid  is  bibasic,  and  its  calcium 
salt,  when  distilled   with    soda  lime,  yields    cymene.     lonegenealide, 

nTTivi  ^CMe^-CH-OH  ,  ,v        ,  ^. 

CeHsMe-cC^  I  ,    crystallises   irom    benzene   m    transparent 

CO — -O 

plates  melting  at  175°.      This  substance  possesses  feeble  acid  jpro- 

perties,  and  has  the  composition  of  the  semi-aldehyde  of  ionegenedicarh- 

oxylic  acid.     It  does  not,  however,  appear  to   contain  the  aldehyde 

group,  and  is  therefore  probably  an  anhydride  of  the  constitution  shown. 

It  is  very  readily  converted  by  oxidation  into  ionegenedicarboxylic  acid. 

lonene  is  converted,  by  oxidation  with  alkaline  permanganate,  into 
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ionegenonetricarhoxj/Uc  acid,  C6H"3(COOH)2*CMe2*CO*COOH,  whicli 
crystallises  with  2H2O.  When  rapidly  heated,  it  melts  at  140 — 145°, 
and  decomposes  above  this  temperature,  the  anhydride  of  ioniregene- 
tricarboxylic  acid  being  formed.  The  final  product  of  the  oxidation 
of  ionene  itself,  and  of  the  oxidation  products  just  described,  is  ioni- 
regenetricarboxylic  acid,  identical  with  that  obtained  from  irene. 

The  isomeric  hydrocarbons,  irene  and  ionene,  are  shown  by  the 
nature  of  their  oxidation  products  to  be  trimethyl  derivatives  of  a 
tetrahydronaphthalene.  They  both  contain  three  ethylene  linkings 
{refractive  index),  of  which  two  are  probably  in  the  ring  which  by 
the  removal  of  two  hydrogen  atoms  is  converted  into  the  benzene 
ring,  as  this  is  necessary  to  account  for  the  terpene-like  properties  of 
the  two  substances.  The  constitution  of  ionene  follows  from  that  of 
ioaone,  which  is  shown,  by  its  formation  from  pseudoionone  by  intra- 
molecular change,  to  be  probably 

CHo-CMe2-CH-CH:CH-C0Me  CHa-CMea'CH-CHICH 

CH:CH — CHMe  CHiCH — CH-CHiCMe 

I.  lonone.  II.  Ionene. 

Ionene  therefore  has  the  formula  II,  whilst  the  constitution  of  the 
isomeric  irene  is  most  probably  represented  by  lY.  Irone  is  related 
to  irene  in  the  same  way  as  ionone  to  ionene,  and  therefore  has 
the  formula  III, 

CH-CMe2-CH-CH:CH-C0Me         CH-CMea-CH-CHICH 
CH-CH2-CHMe  CH-CHz-CH-CHICMe 

III.  Irone.  IV.  Irene. 

lonone  and  irone  are  both  without  injurious  effect  on  the  animal 
organism.  The  odours  of  ionone  and  irone  are  extraordinarily  alike, 
^nd  can  only  be  distinguished  by  observers  of  great  experience,  and 
this  is  looked  on  by  the  authors  as  an  additional  confirmation  of  the 
great  similarity  in  constitution  of  the  two  compounds. 

It  is  probable  that  either  irone,  ionone,  or  some  optically  isomeric 
substance  is  present  in  the  blossoms  of  the  violet,  but  this  question 
has  not  yet  been  decided  experimentally.  A.  H. 

Compounds  of  the  Geranaldehyde  (Citral)  Series.  By  F. 
Tl£JIA^^\  and  F.  W.  SEMMLER(5er.,  26,  2708— 2729).— Geranaldehyde 
(citral),  CHMe2-CH2-CH:CH-CMe:CH-COH  (Abstr.,  1891,  539),  is 
converted,  by  careful  reduction  with  sodium  and  alcohol,  into  optically 
inactive  geraniol,  CHMe2-CH2-CH:CH-CMe:CH-CH2-OH,  and  can  be 
obtained  from  the  latter  by  oxidation  (Abstr.,  1891,  30).  Several 
substances  of  the  formula  doHigO  isomeric  with  geraniol  are  known. 
Among  these  are  coriandrol,  which  is  dextrorotatory  (Abstr.,  1891, 
•540)  ;  rhodinol,  feebly  laevorotatory  (Abstr.,  1892,  203)  ;  and  linalool. 
The  rotation  of  the  last  of  these  compounds  varies  with  the  origin  of 
the  substance,  but  it  is  probable  that  the  compounds  described  as 
aurantiol,  lavendol,  nerolol,  and  linalool  (Abstr.,  1892,  8G8,  1236)  are 
in  reality  identical,  the  slight  differences   observed   between   them 
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being  due  to  accidental  impurities.  All  these  compounds  of  tlie 
formula  GioHigO,  as  well  as  geraniol,  are  converted  by  cautious 
oxidation  into  geranaldeliyde.  In  order  to  account  for  the  existence 
of  these  optically  active  forms  isomeric  with  geraniol,  it  is  necessary  to 
assume  that  they  have  a  different  structural  formula  from  the  latter, 
such  as  CMe^lCH-CHiCH-CHMe-CHo/CH/OH  or 

CHo:CMe-CH2-CH:CH-CHMe-CH2-CH2-OH, 

and  that  on  oxidation  a  change  in  the  position  of  the  ethyleen 
linking,  analogous  to  that  observed  by  Fittig,  takes  place. 

Geranaldoxime,  CioHgiNOH,  is  a  yellow  oil,  boiling  at  143 — 145° 
(12  mm.),  and  has  a  sp.  gr.  of  0*9386  at  20°  and  a  refractive  index  [w]i> 
of  1'51433.  When  distilled  at  the  ordinary  pressure,  the  corresponding 
nitrile  is  formed.  Geranalphenylhydrazone,  CioHelNgHPh,  is  a  red  oil 
which  cannot  be  distilled.  Geranalanilide,  CioHjelNPh,  is  obtained 
by  heating  the  constituents  together  at  150°.  It  is  a  yellow  oil 
boiling  at  200°  (20  mm.). 

Geranionitrile,  CgHis-CN",  is  prepared  by  heating  geranaldoxime 
with  acetic  anhydride.  It  is  a  colourless  liquid  which  boils  at  110° 
(10  mm.),  has  a  sp.  gr.  of  0'8709  at  20",  and  a  refractive  index  of 
1*4759.  When  digested  with  an  alcoholic  solution  of  hydroxylamine, 
an  oily  amidoxime  is  formed. 

Geranic  acid,  CgHis'COOH,  can  be  obtained  from  the  nitrile  by  the 
action  of  alcoholic  potash  much  more  readily  than  by  the  oxidation 
of  geranaldehyde  with  silver  oxide  (Abstr.,  1891,  323).  It  is  an  oil, 
boils  at  153°  (13  mm.),  has  a  sp.  gr.  of  0'964  at  20°,  and  a  refractive 
index  of  1*4797.     Its  odour  resembles  that  of  the  higher  fatty  acids. 

When  geranaldehyde  is  carefully  oxidised  with  chromic  acid  at  u 
low  temperature,  an  uncrystallisable  acid  of  the  formula 

CHMe2'CH2-CH:CH-CMe(OH)-CH(OH)-COOH 

is  obtained,  together  with  methyl  hexylene  ketone.  The  same  products 
are  obtained,  under  the  same  conditions,  from  geraniol. 

Methylhexylenecarbinol,  CHMea'CHs-CHICH-CHMe-OH,  is  formed, 
together  with  geranic  acid  and  methyl  hexylene  ketone,  in  the 
hydrolysis  of  geranionitrile.  It  boils  at  175",  has  a  sp.  gr.  of  0*8545  at 
20°,  and  an  index  of  refraction  of  1'4505.  This  substance  is  identical 
with  the  compound  previously  prepared  by  Wallach  by  the  reduction 
of  methyl  hexylene  ketone  (Abstr.,  1893,  i,  598). 

Methyl  hexylene  ketone,  CHMea'CHo/CHICH-COMe,  has  been 
previously  described  by  Wallach  (Abstr.,  1890,  1314).  The  formula 
ascribed  above  to  this  compound  differs  from  that  proposed  by 
Wallach,  CHMe2-CH:CH-CH2-COMe.  The  authors  point  out  that 
their  formula  explains  the  various  reactions  of  the  compound,  and 
is,  moreover,  in  agreement  with  the  formulsB  of  the  other  compounds 
derived  from  geranaldehyde ;  they  propose  to  examine  the  question 
further. 

Methyl  hexylene  ketone  is  converted  by  the  action  of  bromine  and 
soda  into  tribromomethylhexylcarbinol,  C8lIi2Br30'OH,  which  separates- 
from  light  petroleum  in  snow-white  crystals  melting  at  98 — 99°. 
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Geraniolene,  CHMea'CHa-CHiCH'CMelCHz,  is  formed  when  geranie 
acid  is  distilled  at  the  ordinary  pressure,  carbonic  anhydride  being 
evolved.  It  boils  at  142 — 143°,  has  a  sp.  gr.  of  0757  at  20°,  and  a 
refractive  index  of  1-4368.  It  combines  with  4  atoms  of  bromine,, 
forming  an  oily  additive  compound,  CsHigBri. 

Geranie  acid,  its  nitrile,  and  geraniolene  are,  like  pseudoinone- 
(see  preceding  abstract),  converted  into  cyclic  compounds  of  the 
same  molecular  weight  by  the  action  of  dilute  acids. 

Isogeranic    acid,     CH<^Qjg-^.Q-g-^^^>CH'COOH,    is    obtained   by 

shaking  the  oily  geranie  acid  with  65  per  cent,  sulphuric  acid.  It  crystal- 
lises from  water  or  light  petroleum  in  white  needles  melting  at  103*5°, 
and  is  only  slightly  soluble  in  hot  water,  readily  in  alcohol  and  ether. 
It  boils  at  138°  (11  mm.),  and  can  also  be  distilled  without  decom- 
position at  the  ordinary  pressure.  The  dihromide  is  formed  by  the 
direct  addition  of  bromine,  using  a  solution  in  chloroform.  It  separates 
from  light  petroleum  in  white  crystals  melting  at  121°. 
Dihydroxydihydroisogeranic  acid, 

is  formed  by  the  action  of  potassium  permanganate  on  a  solution  of 
the  acid  in  sodium  carbonate.  It  separates  from  absolute  alcohol  in 
well-developed  crystals  melting  at  195 — 196°. 

Isogeranio7iitrile,    CH^pTT^p-rr-^r  ^^CE'CN",  is  formed   from   the 

nitrile  of  geranie  acid  by  the  action  of  70  per  cent,  sulphuric  acid.  It 
boils  at  87 — 88""  (11  mm.),  has  a  sp.  gr.  of  09208  at  20°,  and  an  index  of 
refraction  of  1*4734.  When  the  nitrile  is  hydrolysed,  isogeranic  acid 
is  obtained.     The  amidoxime  of  the  nitrile  is  solid,  and  melts  at  165°. 

Iso geraniolene,    CH^prr^pTTAr">CH2,    is  produced   in   a   similar 

manner  from  geraniolene ;  it  boils  at  138 — 140°,  has  a  sp.  gr.  of 
0*7978  at  22°,  and  an  index  of  refraction  of  1*4434. 

It  will  be  observed  that  all  the  cyclic  isomerides  have  a  lower 
boiling  point,  higher  sp.  gr.,  and  somewhat  lower  index  of  refraction 
than  the  corresponding  members  of  the  geranaldehyde  series. 

A.  H. 

Synthesis  of  Aromatic  Hydroxyketones.  By  M.  Nencki  (/.  Buss. 
Chem.  Soc,  25,  110 — 124). — Zinc  chloride  (15  grams)  is  dissolved  in 
glacial  acetic  acid  (40  grams),  and  to  the  solution  dry  gallobenzo- 
phenone  (10  grams)  is  added,  the  mixture  being  heated  on  the  water 
bath  in  a  flask  connected  with  a  reflux  condenser  until  the  ketone  is 
completely  dissolved.  Phosphorus  oxy chloride  is  then  added  drop 
by  drop,  and  after  10  minutes'  heating  the  mixture  is  poured  into 
cold  water.  Recrystallisation  from  boiling  alcohol  gives  rhombic 
needles  which  melt  at  165°.  The  substance  is  a  double  ketone, 
C0Ph'C6H(0H)n(0Ac)-C0Me,  whose  monophenylhydrazone  melts  at 
248—249°. 

Hydrolysis  of  the  compound  CitHuOc,  by  means  of   70  per  cent. 
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sulphuric  acid,  yielded  the  compound  COPh'C6H(OH)3*COMe ;  this 
gives  a  diphenylhydrazone  melting  at  233 — 234°. 

Chloracetic  acid  and  phenol,  with  phosphorus  oxychloride,  or 
zinc  chloride,  give  the  ethereal  salt  CHsCl'COOPh  (m.  p.  44°). 
Pyrogallol  behaves  diiferently  from  phenol,  giving,  with  phosphorus 
oxychloride  and  chloracetic  acid,  the  ketone  06H2(OH)2*CO*CH2Cl. 
This  gallochloracetophenone  melts  at  167 — 168'',  is  easily  soluble  in 
alcohol,  ether,  and  boiling  water,  bat  only  sparingly  in  cold  water. 
Phenylhydrazine  gives  a  hydrazone-hydrazide,  C2oH2o03N'4,  which 
melts  at  197 — 198°.     Aniline  gives  the  compound 

C6H2(OH)3-CO-CH2-NHPh, 

which   melts   at   132°,  and  may  be  recrystallised   from   alcohol   or 
boiling    benzene.        Caustic  alkalis   or  calcium  carbonate   give   the 

■oxide  C6H2(OH)2<Cpr)!^CH2  soluble  in  boiling  water,  and  melting  at 

224°. 

Grallobromacetophenone  may  be  obtained  by  using  bromacetic 
instead  of  chloracetic  acid.     It  melts  at  159°.  J.  W. 

Dimethylamidobenzoic  acids.  By  0.  Lauth  {Gompt.rend.,  117, 
581 — 583). — Orthodimethylamidohenzoic  acid  is  obtained  by  the  action 
of  methylic  iodide  on  a. hot  alcoholic  solution  of  sodium  orthamido- 
benzoate.  It  crystallises  in  long  needles  melting  at  175",  dissolves  in 
500  parts  of  cold  water,  and  is  very  soluble  in  alcohol,  ether,  and 
benzene,  forming  solutions  which  have  a  blue  fluorescence.  It  combines 
with  both  acids  and  alkalis,  forms  no  nitroso-compound,  but  yields 
yellow,  orange,  or  brown  colouring  matters  with  diazo-derivatives. 
When  treated  with  oxidising  agents,  and  especially  with  cupric 
chloride  or  chloranil,  it  yields  a  reddish-violet  colouring  matter, 
€OOH-C6H3(NH2)-C(OH)iC6H3(NMe2)-COOH]2,  which  has  the 
general  properties  of  triphenylmethane  derivatives,  together  with 
special  properties  resulting  from  the  presence  of  the  CO  OH  group  ; 
it  is  soluble  in  alkalis,  and  is  precipitated  from  its  solutions  by  acids, 
dyes  metallic  mordants,  and  also  dyes  wool  and  cotton  mordanted 
with  tannin,  in  the  same  way  as  basic  colouring  matters. 

Orthodimethylamidobenzoic  acid  condenses  with  tetramethyl- 
diamidobenzhydrol,  and,  after  oxidation  with  lead  peroxide,  yields  a 
blue-violet  monocarboxyhexamethylrosaniline.  With  benzaldehyde 
or  metanitrobenzaldehyde,  it  yields  a  beautiful  blue  colouring  matter, 
OH-CPh[C6H3(NMe2)-COOH]2,  which  dissolves  in  alkalis,  and  dyes 
wool  and  mordanted  cotton. 

FaradiTnethylaniidohenzoLC  acid  is  obtained  in  a  similar  manner.  It 
yields  no  colouring  matter  when  oxidised,  and  with  condensing 
reagents,  it  yields  hexamethylrosaniline-violet  and  malachite-green, 
which  do  not  contain  the  carboxyl  group. 

Metadimethylamidohenzoic  acid,  prepared  in  a  similar  way,  or  by 
transforming  Griess'  benzobetaine,  yields  no  colouring  matters,  either 
with  oxidising  or  with  condensing  reagents. 

It   would  seem  that  the  introduction  of  the  group  CO  OH   into 
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dimethylaniline,  and  the  orientation  of  this  group  with  respect  to  the 
'NH2  group,  confers  peculiar  properties  on  each  of  the  three  isomer- 
ides,  and  determines  whether,  on  oxidation  or  condensation,  they  will 
yield  colouricg  matters  containing  the  carboxy-group,  colouring 
matters  not  containing  this  group,  or  no  colouring  matters  at  all. 

C.  H.  B. 

Ethereal  Salts  of  Anhydrohippuric  acid.  By  F.  Weiss  (Ber., 
26,  2(341 — 2645). — The  phenylic  anhydrohippurate  obtained  by  the 
action  of  phosphorus  oxychloride  on  phenylic  hippurate  is  found 
by  the  cryoscopic  method  to  have  the  formula  assigned  to  it  (Abstr., 
1893,  i,  579)  ;  the  constitutional    formula  which    best  explains   its 

riTT 

behaviour  is  NBz<[N         .     It  combines  with  2    atoms   of   chlorine 
OOJ:  n 

forming   a   compound  which   readily    loses    hydrogen    chloride.     If 

treated  with  phosphorus  pentachloride,  the  product,  on  hydrolysis  with 

water,   yields   phenylic    hydroxyhippurate,    ]S'HBz'CH(OH)*COOPh, 

which  melts  at  170'^',  and  when  heated  with  alkalis  decomposes  into 

benzamide,  phenol,  and  glyoxylic  acid.     The  homologous  compound 

^HBz*CMe(OH)-COOPh    (from   phenylic   anhydro-a-benzoylamido- 

propionate)  melts  at  134°.     If  thehydroxyl  group  in  these  compounds 

were  replaced  by  the  group  SPh,  derivatives  of  the  mercapturic  acids 

would  be  obtained.  A.  R.  L. 

Hexahydrosalicylic  acid.    By  A.  Einhorn  and  E.  Willstatter 
(Ber.,   26,    2913 — 2914). — By  the    action   of    sodiam    on    salicylic 
•id  in  amylic  alcoholic  solution  hexahydrosalicylic  acid, 

OH-CeHio-COOH, 

is  formed,  together  with  a  mixture  of  various  other  acids  which  have 
jiot  been  investigated.  It  is  readily  soluble  in  water,  and  crystallises 
in  prismatic  needles,  or  tetragonal  plates,  melting  at  105°.  The  acid 
'_;ives  no  coloration  with  ferric  chloride,  and,  in  alkaline  solution, 
decolorises  potassium  permanganate  slowly;  it  boils  without  decom- 
position under  the  ordinary  pressure,  and  the  odour  of  the  vapour 
resembles  that  of  the  higher  fatty  acids  ;  the  crystals  are  odourless. 
Anthranilic  acid,  on  reduction  in  a  similar  manner,  yields  hexahydro- 
salicylic acid  and  ammonia.  The  methylic  salt  is  a  colourless  liquid, 
with  an  ethereal  fruity  smell ;  it  boils  without  decomposition,  and 
gives  no  coloration  with  ferric  chloride. 

Metahydroxybenzoic  acid  yields  two  acid  reduction  products ;  both 
crystallise  readily,  and  melt  at  112 — 114°  and  180"  respectively. 
Paramidobenzoic  acid  and  dimethylparamidobenzoic  acid  are  con- 
verted on  reduction  into  a  crystalline  acid  which  melts  at  about  40°. 
/3-Naphtholcarboxylic  acid  yields  an  acid  melting  at  141°.  Thymotic 
acid  has  also  been  reduced  in  the  same  manner. 

By  the  action  of  sodium  on  tetrahydroparatoluic  acid  dissolved  in 
ethjlic  alcohol,  hexahydroparatoluic  acid  is  formed ;  it  is  liquid  at 
ordinary  temperatures,  and  boils  at  245 — 248°.  The  amide  melts  at 
195°.  oc-Bromohexahydroparatoluic  acid  melts  at  94°,  and  on  treat- 
ment with  quinoline,   yields  tetrahydroparatoluic  acid  (m.  p.  47°). 
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The  authors  points  out  tLat  v.  Baeyer  (1879)  was  the  first  to  em- 
ploy sodium  as  a  reducing  agent  in  ethylic,  or  amy  lie  alcoholic 
Holution,  and  therefore  that  the  method  should  bear  his  name  rather 
than  Wischnegradsky's,  Ladenburg's,  or  Bamberger's. 

J.  B.  T. 

Canaigre  Tannin.  By  H.  Trimble  and  J.  C.  Peacock  (Pharm. 
J.  Trans.,  53,  42 — 45). — Canaigre  is  the  tuberous  root  of  Bumen? 
hymenosejpalus,  growing  abundantly  in  the  sandy  soil  of  Texas,  'New- 
Mexico,  and  Arizona.  The  green  roots  contain  11*46  per  cent, 
tannin  (by  hide)  of  71  per  cent,  purity.  The  paper  describes  in. 
detail  the  extraction  of  the  tannin,  its  chemical  characteristics, 
and  behaviour  with  various  reagents.  The  results  indicate  that  this, 
tannin  belongs  to  the  group  of  which  those  from  mangrove  and. 
rhatany  are  typical  examples.  R.  R. 

Hydroxy- /S-phenylcoTimarin.  By  S.  v.  Kostanecki  and  C. 
Weber  (Ber.,  26,  2906— 2908).— Metadihydroxy-^-phenylcoumarin^ 
is  not  obtained  when  phroglucinol  and  ethylic  benzoylacetate  are- 
treated  with  concentrated  sulphuric  acid.  Ethylic  benzoylacetate,. 
however,  easily  condenses  with  pyrogallol  in  the  presence  of  sulph- 
uric acid,  and  yields  ^-phenyldaphneiin,  C15H10O4 ;  this  crystallises- 
with  IH2O  in  long,  lustrous,  yellowish  needles,  loses  its  water  at 
100°,  and  then  melts  at  190 — 192°.  It  gives  a  red  solution  with 
alkalis,  and  with  ferric  chloride  a  green  coloration  which  turns  red 
on  the  addition  of  soda.  Ammoniacal  silver  solution  is  easily  re- 
duced by  it  with  formation  of  a  mirror.  The  diacetyl  comjpounob- 
crystallises  in  broad,  white  needles,  and  melts  at  133 — 134°. 

Metadihydroxy-f3-phenylcoumarin,  C15H10O4,  is  obtained  by  warming 
ethylic  benzoylacetate  with  phloroglucinol  and  zinc  chloride  on  the- 
water  bath.  It  crystallises  in  colourless  needles,  melts  at  234 — 235°^ 
is  indifferent  to  mordants,  and  reduces  ammoniacal  silver  solution. 
It  gives  an  intense  yellow  solution  with  alkalis,  and  a  dirty  violet 
coloration  with  ferric  chloride.  It  is  evidently  not  identical  with 
chrysin.  The  diacetyl  compound  crystallises  in  white,  prismatic 
needles,  and  melts  at  180—181°.  E.  C.  R. 

Conversion  of  Diphenylsulphone  into  Diphenylic  Sulphide 
and  Diphenylic  Seienide.  By  F.  Krafft  and  W.  Vorster  (Ber., 
26,  2813— 2822).— Diphenylsulphone  melts  at  128°,  and  boils  at 
232'5°  (18  mm.).  When  a  mixture  of  diphenylsulphone  and  sulphur 
is  heated  to  its  boiling  point,  sulphurous  anhydride,  diphenylic  sulph- 
ide, and  diphenylic  bisulphide  pass  over.  The  bisulphide  is  formed 
by  the  action  of  sulphur  on  the  monosulphide,  and  when  heated  with 
phenylsulphone,  it  is  converted  into  the  monosulphide.  The  yield 
of  the  bisulphide  may,  therefore,  be  reduced  to  a  minimum  by  the- 
following  method : — The  mixture  (above  mentioned)  is  heated  in  a. 
retort  until  sulphurous  anhydride  ceases  to  be  evolved,  the  cause  of 
which  is  that  the  boiling  point  of  the  diphenylic  sulphide  (292"), 
which  then  forms  the  main  portion  of  the  product,  is  below  the 
temperature   at   which    the    reaction    takes    place.     The    phenylics 
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sulphide  is  now  distilled  off,  and.  the  residue  subsequently  reheated, 
when  the  bisulphide  reacts  with  the  sulphone,  producing  more  mono- 
sulphide.  Diphenjlic  sulphide  boils  at  157 — 158°  (16-5°  mm.),  and 
its  sp.  gr.  at  15-2°  is  11175. 

R^-Dinaplithylic  sulphide  is  obtained  from  /3/3-dinaphthylsulphone 
(m.  p.  177°)  and  sulphur.  Dipara-  and  dimeta-tolylsulphone  do  not 
react  in  the  same  manner  as  the  above-mentioned  sulphones. 

Phosphorus  in  either  of  its  forms  appears  not  to  interact  with 
diphenylsulphone  even  at  250°. 

When  diphenylsulphone  is  heated  with  red  selenium,  the  latter  is 
first  converted  into  the  grey  modification,  which  subsequently  dissolves 
in  the  fused  sulphone ;  if  the  product  is  distilled,  after  the  evolu- 
tion of  sulphurous  anhydride  has  ceased,  diphenylic  selenide,  Ph2Se, 
passes  over.  On  reheating  the  residue  and  again  distilling,  a  further 
■quantity  of^'diphenylic  selenide  is  obtained.  It  is  a  colourless,  highly 
refractive  oil,  resembling  the  sulphide,  boils  at  301 — 302°  under 
ordinary  pressure,  and  at  167°  under  a  pressure  of  16'5°  mm.  Its 
sp.  gr.  at  15'2°  is  1*3561.  Negative  results  were  obtained  with 
diphenylsulphone  and  tellurium. 

Diphenylic  sulphide  forms  a  dibromo-substitution  derivative,  but 
when  bromine  is  added  to  a  cold  ethereal  or  alcoholic  solution  of 
<liphenyl  selenide,  a  dihromo-Sidditive  compound,  PhgSeBra,  separates 
as  an  orange-red,  crystalline  precipitate  which  melts  at  140°  with 
decomposition.  When  the  dibromide  is  boiled  with  alcohol  or  water, 
or,  preferably,  gently  warmed  with  15  per  cent,  sodium  hydroxide, 
diphenylic  selenoxide,  PhaSeO,  is  formed.  It  is  a  white  substance 
which,  when  dried  in  a  vacuum,  melts  at  113 — 114°.  If  heated  in 
ti  tube  over  a  direct  flame,  slight  detonation  accompanied  by  a 
reddish  flash  occurs,  and  an  oil  is  formed ;  when  a  small  quantity  is 
distilled  under  diminished  pressure,  diphenylic  selenide  passes  over. 
Diphenylic  selenoxide  yields  a  dichloride,  PhaSeClg,  when  treated  with 
hydrochloric  acid;  it  melts  at  179 — 180°. 

Experiments  made  with  the  object  of  preparing  a  selenone  by  oxid- 
ising diphenylic  selenide  with  potassium  dichromate  showed  that 
diphenylic  selenoxide  is  obtained  under  these  circumstances. 

When  diphenylsulphone  is  dissolved  in  hot  xylene,  and  sodium  is 
added,  benzenesulphinic  acid  and  diphenyl  are  formed.  To  isolate 
the  sulphinic  acid,  the  product  is  shaken  with  water,  the  aqueous 
solution  of  the  sodium  salt  concentrated  in  an  atmosphere  of  carbonic 
anhydride,  and  hydrochloric  acid  added  in  the  cold,  when  the 
sulphinic  acid  separates.  A.  R.  L. 

Action  of  Sulphuric  Anhydride  on  Nitriles.  By  P.  Eitneii 
{Ber.,  26,  2833—2839;  compare  Abstr.,  1892,  713).— Sulphuric 
anhydride  combines  with  acetonitrile  to  form  an  additive  product  of 
the  formula  3MeCN,2S03,  which  is  a  very  hygroscopic,  sandy, 
yellow  mass,  readily  soluble  in  water,  insoluble  in  all  indifferent  sol- 
vents. The  hyd/rate,  3MeCN,2S03  4-  H2O,  is  precipitated  as  a  white, 
flocculent  mass  on  adding  alcohol  and  ether  to  an  aqueous  solution  of 
the  substance.  Its^  solution  is  strongly  acid,  but  definite  salts  have 
not  been  obtained. 
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When  fuming  sulphuric  acid  is  substituted  for  the  sulphuric  an- 
hydride, an  additive  compound  of  the  formula  2MeC]Sr,S03  is  ob- 
tained as  a  yellow,  crystalline  mass,  which  combines  with  IH2O. 
The  substance  thus  formed  is  analogous  to  that  obtained  in  a  similar 
manner  from  benzonitrile,  and  is  therefore  probably  acetylsulph- 
acetamidinic  acid,  COMe'NH'CMeiN'SOaH.  This  formula  is  con- 
firmed by  the  fact  that  the  aqueous  solution  of  the  compound,  after 
a  time,  contains  diacetamide,  ]N'H(C0Me)2,  and  amidosulphonic  acid, 
NH2SO3H. 

Paratoluonitrile  is  converted  by  the  action  of  sulphuric  anhydride 
into  jparatoluylsuljpTiojparatolenylamidinic  anhydride, 

gQ    .N:C(CeH4Me).  ^ 
^'^2<o.C(C6H4Me)=^^- 

It  is  a  yellow,  sandy  mass,  which  is  scarcely  hygroscopic,  and  crys- 
tallises from  benzene  in  colourless,  lustrous  prisms,  containing  \  mol. 
benzene;  it  turns  yellow  at  145°,  and  melts  at  161*5 — 162°.  When 
treated  with  concentrated  sulphuric  acid,  it  is  decomposed  with 
formation  of  imidodiparatoluylamide,  C6H4Me'CO'N'H*C(C6H4Me)!NH, 
and  finally  of  diparatoluylamide,  NH(CO'C6H4Me)2.  When  its  solu- 
tion in  benzene  is  digested  with  water  and  alcohol,  ethylic  para- 
toluate  and  sulplioparatole7iylamidimc  acid,  S03H*N!C(NHo)'C6H4Me, 
are  produced.  The  latter  is  a  white  powder,  which  does  not  undergo 
alteration  in  the  air,  crystallises  from  water  or  alcohol  in  prisms,  and 
melts  at  250 — 251°.  The  harium  salt  crystallises  in  splendid,  colour- 
less prisms. 

When  sulphoparatolenylamidinic  acid  is  treated  with  dilute  sulph- 
uric acid,  it  is  decomposed  into  sulphuric  acid  and  the  corresponding* 
amidine,  HN'.C(NH3)*C6H4Me,  which  is  obtained  in  the  form  of  the 
acid  sulphate.  This  salt  forms  fine,  white  plates,  melts  at  240 — 241°, 
and  is  readily  soluble  in  water  and  alcohol,  almost  insoluble  in 
ether. 

Paratoluonitrile  therefore  behaves  towards  sulphuric  anhydride  in 
a  manner  precisely  similar  to  benzonitrile.  A.  H. 

2'  :  S'-Diphenylindoles.  By  F.  R.  Japp  and  T.  S.  Murray  (Ber., 
26,  2638— 2641).— The  authors  observed  that  2'  :  3'-diphenylindoles 
are  formed  by  heating  to  its  boiling  point  a  mixture  of  benzoin  with 
an  excess  of  a  primary  aromatic  amine  in  presence  of  zinc  chloride, 
and  in  this  way  they  had  prepared  a  number  of  these  compounds, 
which  were,  however,  in  the  meantime,  described  by  Bischler  and 
Firemann  (Abstr.,  1893,  i,  519),  the  latter  having  obtained  them  by 
heating  desyl  anilide  or  desyl  bromide  with  an  aromatic  amine.  The 
authors  show  that  desyl  anilide  (loc.  cit.)  and  Voigt's  anilbenzoin 
(/.  pr.  Chem.,  31,  544 ;  34,  2)  are  one  and  the  same  substance ;  it 
melts  at  98—99°. 

Indole  derivatives  are  only  obtained  from  desyl  anilide  and  an 
amine  in  presence  of  a  trace  of  desyl  bromide ;  they  are  formed,  how- 
ever, when  desyl  bromide  is  heated  with  an  amine,  a  fact  which 
indicates  that  the  eliminated  hydrogen  bromide  effects  the  conden- 
sation of  the  initially  formed  desyl  anilide.     The  authors  then  found 
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that  indole  derivatives  are  obtained  by  heating  desjl  anilide  with 
a  mixture  of  an  amine  and  its  hydrochloride,  which  led  to  the- 
discovery  that  by  boiling  benzoin  with  a  mixture  of  an  amine  and  its 
hydrochloride,  a  much  better  yield  of  indole  derivative  is  obtained 
than  by  the  use  of  zinc  chloride  (see  above).  The  zinc  chloride 
method  is,  however,  the  better  one  for  the  preparation  of  2'  :  3'-di- 
phenyl-/3-naphthindole,  because  of  the  tendency  to  form  /3-dinaphthyl- 
amine  (Bischler  and  Fireman,  loo.  cit.). 

2'  :  3'-Diphenylorthotolindole  (loc.   cit.)    melts  at   135 — 186°    (not 

128°). 

CPh 
2'  :  3^I)^p7ie?^2/Z-a-'?^ap7^/7i^H(ioZe,  CioHe^-j^TT^CPh,  forms  colourless 

needles,  and  melts  at  141°. 

The  compounds  prepared  by  Lachowicz  (this  vol.,  i,  39)  by  the 
action  of  aniline  hydrochloride  and  its  analogues  on  benzoin  at  160° 
are  probably  the  intermediary  substances  in  the  formations  of  indoles. 

A.  R.  L. 

2  :  3-Hydroxynaphthoic  acid.  By  S.  v.  Kostaneckt  {Ber.,  26, 
2897 — 2900). — Phe^iylazohydroxy naphthoic  acid  [PhNz  '  OH  :  COOH 
=  1  ;  2  ;  3]  is  obtained  from  the  hydroxy-acid  in  the  usual  way.  It 
crystallises  in  reddish-brown  needles,  melts  at  232",  and  only  yields 
pale  colours  with  mordants  after  some  time,  probably  on  account  of 
the  insolubility  of  the  dye. 

Nitrosohydroxynaphthoic  aw'cZ  crystallises  in  red  tablets,  melts  at  185°' 
with  decomposition,  gives  a  brownish-yellow  coloration  with  concen- 
trated sulphuric  acid,  and  a  beautiful  green  with  iron  mordants,, 
which  is,  however,  unstable  to  boiling  soap  solution. 

Naphthalenedioximeanhydridecarhoxylic  acid,  COOH*CioH5<^-]^>0,. 

is  obtained  by  heating  the  above  nitroso-corapound  with  hydroxyl- 
amine  hydrochloride  and  alcohol  in  a  reflux  apparatus.  It  crystallises 
in  white  needles,  melts  at  294°,  and  sublimes  without  decomposition.. 
When  boiled  with  excess  of  alkali  or  with  50  per  cent,  sulphuric  acid, 

it   is  converted   into   naphthalenedioxime    anhydride,    CioH6<^^>0 

(Goldschmidt  and  Schmid,  Abstr.,  1884,  1327),  which  crystallises  in 
needles,  and  melts  at  78°.  The  formation  of  this  compound  proves 
that  the  hydroxynaphthoic  acid  melting  at  216°  is  the  2  :  3-compound. 

E.  C.  R. 
Ethereal  Salts  of  Sulphonic  acids.  By  F.  Krafft  and  A. 
Roos  (Ber.,  26,  2823— 2829).— It  has  been  already  shown  (Abstr., 
1892,  1219)  that  alkyl  sulphonates  are  produced  by  the  action  of 
aromatic  sulphonic  chlorides  on  alcohols  in  the  cold.  The  authors 
now  find  that  when  the  sulphochlorides  are  heated  with  the  alcohols 
in  sealed  tubes,  the  sulphonic  acids  and  the  ethers  corresponding  with 
the  alcohols  are  formed.  Alkyl  chlorides  are  also  obtained,  dae 
apparently,  not  to  a  direct  decomposition,  but  to  the  reaction  between 
the  hydrogen  chloride  directly  formed  and  the  alcohol.  The  authors 
confirm  Armstrong  and  Rossiter's  observation  (Proc,  1891,  184) 
with  regard  to  the  action  of  alcohol  on  1  :  4-dibromonaphthalene- 
sulphonic  chloride.     When  the  latter  is  heated  on  the  water  bath 
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witli  an  excess  of  alcohol,  ifc  is  entirely  converted  after  a  short  time 
into  the  free  sulphonic  acid.  That  hydrogen  chloride  plays  no  im- 
portant part  in  the  change,  is  shown  by  the  fact  that  when  ethylic 
1  :  4-dibromonaphthalenesulphonate  is  heated  with  absolute  alcohol 
in  a  sealed  tube,  the  products  are  the  free  sulphonic  acid  and  ethylic 
€ther.  A.  R.  L. 

Thionaphthens.     By  L.  Gattermann  and  A.  E.  Lockhart  (Ber., 

26,   2808— 2S09). —Thionaphthen,    C6H4<g^>CH,   is   obtained  by 

adding  a  solution  of  the  diazo-derivative  of  orthamidochlorocinn- 
amene,  NH2'C6H4*CH!CHC1,  to  one  of  potassium  xanthate  in  the 
cold,  whereby  the  diazoxyxanthate  separates;  if  the  product  be 
•warmed  on  the  water  bath,  nitrogen  is  evolved  and  an  oil,  probably 
OEt-CS-S-CeHi'CHICHCl,  is  formed.  When  this  oil  is  boiled  for 
several  hours  with  alcoholic  potash,  it  yields  thionaphthen,  together 
with  other  compounds ;  a  cold  alcoholic  solution  of  picric  acid  is 
now  added  to  the  mixture,  whereby  the  sparingly  soluble  picrate  of 
thionaphthen  separates  in  golden-yellow  needles ;  it  melts  at  149", 
and  on  decomposition  with  ammonia,  yields  thionaphthen.  The 
latter  is  driven  over  with  steam,  and  forms  colourless  plates,  melts  at 
30 — 31°,  resembles  both  naphthalene  and  naphthylamine  in  odour,  and 
gives  a  red  coloration  with  concentrated  sulphuric  acid. 

A.  R.  L. 

Orientation  in  the  Terpene  Series.  By  A.  Baeyer  (Ber.,  26, 
2861 — 2869). — Cases  of  cistrans-isomerism  have  not  hitherto  been 
observed  in  the  terpene  series,  although  the  study  of  the  hexahydro- 
phthalic  acids  has  rendered  their  existence  probable.  The  author  has 
found  that  the  dihydrochloride  and  dihydrobromide  of  dipentene  and 
terpin  itself  do  exist  in  two  forms,  the  series  of  lower  melting  point 
l3eing  looked  upon  by  him  provisionally  as  the  cis-form. 

Bijpentene  cis- dihydrochloride  is  formed  when  cineol  or  eucalyptol  is 
treated  with  hydrogen  chloride  at  the  temperature  of  melting  ice. 
It  is  a  white,  camphor-like  mass,  and  melts  at  about  25°,  whilst  the 
already  known  trans-form  melts  at  50°  (Wallach). 

Dipentene  cis -dihydrobromide  is  prepared  by  treating  eucalyptol  with 
a  solution  of  hydrogen  bromide  in  acetic  acid  at  0°.  A  mixture  of  the 
two  isomerides  is  obtained  from  which  the  separate  compounds  may 
be  isolated  by  dissolution  in  alcohol,  and  fractional  precipitation  with 
water.  The  cis-form  crystallises  in  pointed  plates  melting  at  about 
39°,  whilst  the  already  known  trans-form  crystallises  in  rhombic 
tablets,  and  melts  at  64°. 

The  relative  proportion  of  these  two  dihydrobromides  formed  by  the 
treatment  of  the  various  compounds  of  the  series  with  hydrogen 
bromide  or  phosphorus  tribromide  is  shown  in  the  following  table. 

D  ihy  drobromide. 

r ' ^ 

cis-  trans- 

1.  trans-Terpin  -f  HBr  —        almost  exclusively 

2.  Terpineol  cryst.  +  HBr  —  „ 

3.  cis-Terpenhydrate     +  HBr  —  „ 
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Dihjdrobromide. 


cis- 

trans- 

+  HBr 

a  little 

mnch 

4-  HBr 

a  little 

much 

+  PBr3 

about  half 

about  half 

+  HBr 

the  greater 
portion 

a  little 

4.  cis-Terpin 

5.  Limonene 

6.  cis-Terpin 

7.  Cineol 


Both  forms  yield  the  same  dipentene,  but  different  terpins.  The 
cis-dihydrobromide,  when  treated  successively  with  silver  acetate  and 
alcoholic  potash,  gives  the  well-known  terpin,  the  hydrate  of  which 
melts  at  117"5°.  The  trans-dihydrobromide,  on  the  other  hand,  when 
similarly  treated,  gives  a  new  trans-terpiti,  which  crystallises  without 
water  and  melts  at  156—158°.  It  is  readily  soluble  in  alcohol,  but  only 
slightly  in  water,  ether,  or  ethylic  acetate,  from  which  it  separates 
in  short  prisms  or  six-sided  tablets,  with  a  strong,  vitreous  lustre.  It 
boils  at  263 — 265°,  whilst  Wallach  found  that  the  old  cis-terpin  boils 
at  258'5°.  Since  cineol  yields  almost  exclusively  the  cis-dihydro- 
bromide, it  is  most  probably  itself  a  cis- derivative,  and  the  anhydride 
of  the  previously  known  cis-terpin.  A  trans-cineol  has  not  yet  been^ 
obtained. 

It  is  to  be  observed  that — (1)  cis-terpin,  when  treated  with 
hydrogen  bromide,  undergoes  molecular  change  and  yields  the  trans- 
dihydrobromide,  whilst  cineol,  its  anhydride,  does  not ;  and  (2)  that 
the  molecular  change  takes  place  in  the  conversion  of  terpin  into  the 
dihydrobromide,  whilst  no  molecular  change  occurs  in  the  inverse 
production  of  terpin  from  the  dihydrobromide.  This  apparently 
anomalous  behaviour  is  probably  to  be  explained  by  the  intermediate 
formation  of  an  unsaturated  compound  in  those  cases  in  which  mole- 
cular change  occurs.  A.  H. 

Chrysin.  By  S.  v.  Kostanecki  (Ber.,  26,  2901— 2305).— Chrysin, 
€i5Hio04,  when  boiled  with  alkali,  yields  phloroglucinol,  benzoic  and 
acetic  acids,  and  also  some  acetophenone.  It  yields  monalkyl 
ethers,  which  are  insoluble  in  alkali.  The  monomethyl  derivative  is 
identical  with  tectochrysin. 

A  diacetyl  derivative,  C15H8O4AC2,  obtained  by  boiling  it  with  acetic 
anhydride  and  anhydrous  sodium  acetate,  crystallises  in  white  needles, 
and  melts  at  185°. 

The  sodium  salt  of  tectochrysin  is  obtained  by  adding  sodium 
hydroxide  to  the  alcoholic  solution ;  it  crystallises  in  intensely  yellow 
needles,  and  is  almost  insoluble.  Acetijlchrijsin  monomethijl  ether, 
OMc'CisHsOaAc,  crystallises  in  white,  lustrous  needles,  and  melts  at 
149°. 

The  above  reactions  of  chrysin  are  most  easily  explained  by  assign- 
ing to  it  the  formula  C6H2(OH)2<^~H^^   [OH  :  OH  =  1 :  3]. 


CO-CH 


E.  C.  R. 


Dry  Distillation  of  Jalapin.     By  E.  Klimenko  and  Y.  Bandalin 
(/.  Buss.  Chem.  80c.,  25,  136 — 142). — Jalapin  was  distilled  in  portions 
VOL.  LXVI.   i.  h 
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of  20  grams  from  a  small  glass  retort,  at  as  low  a  heat  as  possible. 
The  chief  products  obtained  were — 

1.  An  aqueous  liquid  boiling  at  102 — 103°.  This  proved  to  be  a 
solution  of  acetic  acid  of  constant  boiling  point. 

2.  A  brown  liquid  passing  over  between  170°  and  220°,  which, 
after  treatment  with  sodium  carbonate,  and  decomposition  of  the 
sodium  salt  with  hydrochloric  acid  and  extraction  with  ether,  yielded 
tiglic  acid. 

3.  A  liquid  collected  above  220°,  which  partially  solidified  in  the 
receiver.  The  solid,  after  purification,  was  found  to  be  palmitic 
acid.  J.  W. 

Constituents  of  Goto  Bark.  By  0.  Hesse  (Ber.,  26,  2790— 
2795). — A  continuation  of  the  discussion  with  Ciamician  and  Silber. 
Mixtures  of  "  methylprotocotoin  "  ("  oxyleucotin  "),  and  "  methyl- 
hydrocotoin"  ("benzoylhydrocoton"),  or  of  "  isomethylhydrocotoin," 
resemble  "leucotin,"  both  in  appearance  and  melting  point  (Abstr., 
1893,  i,  417),  but  the  melting  point  of  leucotin  is  constant,  whilst  that 
of  the  mixture  is  not.  The  remainder  of  the  paper  deals  with  "  para- 
cotoin,"  "  bromoparacotoin,"  "  paracotoinic  acid,"  "  cotoin,"  and 
"dicotoin."  A.  E.  L. 

Colouring  Matter  of  Cochineal.  By  W.  v.  Miller  and  G.  Rohde 
(Ber.,  26,  2647— 2672).— Hlasiwetz  and  Grabowsky  (Annalen,  141, 
329)  considered  that  De  la  Rue's  carminic  acid  (Annalen,  64,  1)  was  a 
glucoside  yielding  on  hydrolysis  carmine-red  and  a  sugar;  the  authors 
show,  however,  that  this  is  incorrect,  and  that  carminic  acid  is  not 
altered  in  composition  by  boiling  with  dilute  sulphuric  acid.  They 
have  obtained  1'4  per  cent,  of  tyrosine  from  cochineal  extract, 
whereas  de  la  Rue  found  only  04  per  cent. 

It  has  been  pointed  out  by  Will  and  Leymann  (Abstr.,  1886,  252), 
that  a-  and  yS-bromocarmin  yield  methyldibromohydroxyphthalic  acid 
[Me  :  Bra  :  OH  :  (COOH)^  =1:4:6:5:2:3]  on  oxidation.  The 
authors  find  that  the  last-named  acid  is  formed,  together  with  bromo- 
form,  when  a-bromocarmin  is  warmed  with  an  excess  of  soda  solution  ; 
they  consider,  therefore,  a-bromocarmin  to  be  an  indone  derivative  of 

1     4,6         5  QQ 

the  constitution  C6MeBra(OH)<^Q>CBr2  (compare  Zincke,  Abstr., 

1888,  291, 1198).  Bearing  in  mind  Zincke's  observation,  that  indone 
derivatives  are  formed  by  the  molecular  degradation  of  halogenated 
derivatives  of  hydroxy-a-naphthaquinone,  it  seemed  not  improbable 
that  /3-bromocarmin,  which  contains  in  its  molecule  1  atom  of  carbon 
less  than  a-bromocarmin,  might  belong  to  the  latter  class  of  com- 
pounds, especially  as  it  bears  a  great  resemblance  to  Diehl  andMerz's 
bromhydroxynaphthaquinone  (Ber.,  11,  1066).  This  hypothesis  is 
borne  out  by  the  fact  that  /3-bromocarmin  is  convertible  into  a-bromo- 
carmin (see  below).  When  y3-bromocarmin  (1  mol.)  is  dissolved  in  a 
.solution  of  sodium  carbonate  (2  mols.)  and  treated  in  the  cold  with 
bromine  (1  mol.),  the  hydroxy-acid, 
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is  formed.      It  crystallises  with  SHsO,  and  melts  at   106°  or  208°, 

according  as  it  is  heated  rapidly  or  slowly ;  if  crystallised  from  ether, 

two  melting  points  (somewhat  higher)  are  also  observed.     When  the 

hydroxy-acid  is  warmed  with  50  per  cent,  acetic  acid  and  bromine,  it 

is   converted  into   a-bromocarmin.      These  results   show,    therefore, 

that  i3.  bromocarmin  has  the  constitution  represented  by  one  of  the 

,     CBrZZCMe  •  C-CO-C-OH       CBrZZCMe  •  C-CO-CBr 
formulse   i  nil  or  i  M  i         . 

C(OH):CBrC-CO-CBr  C(OH):CBr-C-CO-C-OH 

If  yS-bromocarmin  is  dissolved  in  aqueous  alkali,  and  the  warm 
solution  is  treated  with  zinc-dust,  it  is   converted  into  the  quinol, 

1   4,6     5         C(OH):C-OH 
C6MeBr2(OH)<^  I         ,  which  crystallises  in  almost  colourless 

0((JH). GH 

needles,  and  darkens  without  melting  when  heated.  The  tetracetyl 
derivative,  CigHisBrsOg,  melts  at  206°.  When  the  quinol  is  dissolved 
in  alkali,  and  the  solution  is  exposed  to  the  air,  a  red  salt  separates ; 
this,  on  treatment  with  acid,  yields  a  substance  which  crystallises 
in  yellow  needles,  melts  at  263 — 265°,  and  resembles  /i-bromocarmin ; 
when  warmed  with  acetic  acid  and  bromine,  it  is  converted  into 
a-bromocarmin. 

The  authors  are  unable  to  confirm  Will  and  Leymann*s  observation 
{loc.  cit.),  that  /3-bromocarmin  yields  a  colouring  matter  resembling 
carminic  acid  when  treated  with  alkaline  stannous  chloride,  and 
exposed  to  the  air;  the  product  is  a  yellowish-red  compound,  resembling 
the  substance  of  melting  point  263 — 265°  mentioned  above. 

Carminic  acid  is,  therefore,  closely  related  to  one  of  the  two 
hydroxy-derivatives  of  methyl-a-naphthaquinone  having  the  formulae 
CioH3Me(OH)202 

[Me  :  OH  :  O2  :  OH  =  I' :  3' :  1  :  4 :  2,  or  1' :  3' :  1 : 4  :  3]. 

The  authors'  analytical  values  for  carminic  acid  and  those  of  De  la 
Rue  agree  well,  but  they  are  about  10  per  cent,  lower  in  carbon  than 
those  required  for  a  compound  of  the  above  formula ;  compared  with 
a  dihydrate  of  such  a  compound,  which  might  be  the  analogue  of 
leuconic  acid  or  triquinoyl  (Nietzki  and  Benckiser),  the  agreement  is 
better,  but  even  then  not  satisfactory.  It  is  pointed  out,  however, 
that  carminic  acid  has,  up  to  the  present,  only  been  obtained  in  an 
amorphous  state.  The  authors  find  also  that  ruficoccin  yields 
a-bromocarmin  when  treated  with  bromine  in  acetic  acid  solution  ; 
hence  it  must  be  nearly  related  to  carminic  acid,  and  they  no  longer 
accept  Liebermann  and  van  Dorp's  statement  (loc,  cit.)  that  it  is  an 
anthracene  derivative.  A.  R.  L. 

Instability  of  Colouring  Matters  containing  Carotene.    By 

M.  Gerlach  {Bied.  Gentr.,  22,  786). — The  fading  of  dyes  containing 
carotene  is  not  due  to  light,  but  to  the  oxygen  of  the  air,  as  the 
change  takes  place  in  darkness  as  well  as  in  light,  but  the  colour  is 
permanent  in  light  when  oxygen  is  excluded ;  at  the  same  time  the 
change  is  assisted  by  light.  E.  W,  P. 
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Conversion  of  Indoles  into  Quinolines.  By  A.  FEREAtiNi 
(Gazzetta,  23,  ii,  105 — 124). — This  paper  gives  a  detailed  accoant  of 
the  work  of  which  a  short  notice  has  already  appeared  (Abstr.,  1893, 
i,  602). 

Action  of  Phenylic  Isocyanochloride  on  Derivatives  ot 
Phenylhydrazine.  By  M.  Feednd  and  E.  Konig  (Ber.,  26,  2869— 
2874).— ^Phenylic  isocyanochloride,  NPhiCCla,  is  obtained  by  treating 
phenylthiocarbimide  dissolved  in  chloroform  with  dry  chlorine.  It  m 
a  colourless  oil,  and  boils  at  205°. 

PTT  •  O 

FlienylpJienylimido-oxyhiazoliney    N"*^  p-ivp-u'    ^^    obtained  by 

heating  dry  formylphenylhydrazine  with  phenylic  isocyanochloride. 
It  crystallises  in  concentric,  white  needles,  melts  at  99°,  and  is  not 
altered  by  boiling  with  water  or  soda  solution.  The  hydro  chloride 
crystallises  in  white  needles,  melts  at  185 — 186°,  and  is  decomposed 
by  water. 

Formylamidodiphenylcarhamide,  NHPh*CO*NPh*NH*CHO,  is  ob- 
tained by  heating  moist  formylphenylhydrazine  with  phenylic  iso- 
cyanochloride. It  crystallises  in  leaflets  or  needles,  melts  at  164°,  is  a 
feeble  base,  and  is  not  altered  by  boiling  with  dilute  alcoholic  potash. 
It  is  also  obtained  by  evaporating  on  the  water  bath,  an  alcoholic 
solution  of  the  preceding  oxybiazoline  mixed  with  concentrated  hydro- 
chloric acid. 

JPhenylmetliyljphenylimido-oxy'hiazoliney  N«^  n-ivr-pi,'  ^^  obtained 

from  acetylphenylhydrazine  in  a  similar  way  to  the  above  oxybiaz- 
oline. It  crystallises  in  white  needles,  melts  at  75°,  yields  an  oily 
hydrochloride,  and,  when  boiled  with  alcoholic  potash,  yields  a  red 
solution  which  contains  free  phenylhydrazine.  The  platinochloride 
crystallises  in  tufts  of  shining  needles,  and  melts  at  92°. 

Acetylamidodiphenylcarhamide,  NHPh-CO'NPh'N'H'COMe,  is  ob- 
tained in  a  similar  way  to  the  above  formyl  compound.  It  crystallises 
from  absolute  alcohol  in  needles,  melts  at  181°,  and  is  a  weak  base. 

CPh'O 

JPhenylimidodijphenyloxyhiazaline,  N<^  n'-NTPV,'   ^^   obtained  by 

boiling  benzoylphenylhydrazine  with  phenylic  isocyanochloride  and 
toluene.  It  crysiallises  in  white  needles,  sinters  at  102°,  melts  at 
106°,  and  is  insoluble  in  hydrochloric  acid. 

P  ^nylamidophenylimidophenylthioliazoUne,  ^"^^j^^  ri'ivj"Di,'  ^^' 

obtained  by  warming  diphenylthiosemicarbamide  (m.  p.  176°)  with 
chloroform  and  phenylic  isocyanochloride,  and  then  decomposing  with 
soda  the  hydrochloride  thus  obtained.  It  crystallises  in  white  needles, 
and  melts  at  154°.  The  hydrochloride  crystallises  in  pale  yellowish- 
green,  rhombic  tablets,  evolves  hydrogen  chloride  at  140",  and  then 
melts  at  215°.  The  nitroso-comjponnd.  is  obtained  in  small,  golden- 
yellow  needles,  melts  at  110°,  and  is  so  unstable  that  it  cannot  be 
recrystallised. 
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BenzeneazopTienylimidojpJiemjltiiiobiazoline,  N<; '  ,  is 

obtained  by  warming  phenylic  isocyanocliloride  with  a  solution  of 
diphenyltliiocarbazone  in  chloroform.  It  crystallises  in  cherry-red 
needles,  and  melts  at  180 — 181°.  The  Jiydrazo- compound,  obtained  by 
boiling  it  with  a  solution  of  ammonium  sulphide  in  dilute  alcohol, 
crystallises  in  white  needles,  and  melts  at  150°.  E.   0.  E,. 

Derivatives  of    Oxybiazolone   and  Thiobiazolone.      By    E. 

KoxiG  (Ber.,  26,  2876  ;    see  also  Ber.,  24,  1178).—Orthotolylphenyl- 

oxyhiazolone,  C7H7'N<^^.Q^OPh,  crystalHses  from  alcohol  in  needles, 
and  melts  at  120°. 

OrthotohjlpJievyl-ylr-thiohiazolone,  C7H7'N<Qg.Q^CPh,  crystallises 
from  light  petroleum  in  pale  yellow^  prisms,  and  melts  at  96°. 

Orthotolylamido-oxyhiazolone,   C7H7*N'<^.q^C'NH2,    crystallises 

from  a  mixture  of  chloroform  and  light  petroleum  in  interlacing 
needles,  and  melts  at  131°. 

Orthotolylamidothiohiazolone,    C7H7-IS'<p^  ^^C-NHo,    is    obtained 

from  orthotolylthiosemicarbazide  (m.  p.  156°)  and  carbonyl  chloride. 
It  crystallises  in  needles,  and  melts  at  278 — 279'^,  E.  C.  R. 

Triazole  Derivatives.  By  M.  Freund  and  S.  Wischewiaxsky 
(Ber.,  26,  2877— 2881).— Thiocarbamides  of  the  type 

R-NH-CS-NH-NH-CS-NHR, 

when  treated  with  carbonyl  chloride,  lose  1  mol.  of  hydrogen  sulph- 
ide, and  are  converted  into  bases  of  the  triazole  series  having  the 

oonstitatio.  I^HR.C<^^.  I  ^   or  NR:C<^^.n_g^. 

HydrazodicarhontMoamide,  NHa'CS'NH'NH'CS-NHz,  is  obtained 
by  boiling  hydrazine  sulphate  with  ammonium  thiocyanate;  it 
melts  at  208°.  When  dissolved  in  toluene  and  heated  with  carbonyl 
chloride  at  150 — 160°,  it  yields  a  yellow,  insoluble  compound  which 
does  not  melt  at  290°,  and  gave  on  analjsis  C,  23*11 — 22*65 ; 
H,  2-47— 2-68;  IST,  36-93;  and  S,  268  per  cent,  Hydrazodicarbon- 
amide,  when  treated  with  carbonyl  chloride  under  the  same  conditions, 
is  decomposed  with  the  formation  of  ammonium  chloride. 

Hydrazodicarhonthioallylamide,  N'2H2'(CS*NH' 03115)2,  is  obtained  by 
heating  in  a  reflux  apparatus  hydrazine  sulphate  mixed  with  the 
theoretical  quantity  of  sodium  carbonate  and  a  slight  excess  of  allyl- 
thiocarbimide  dissolved  in  alcohol.  When  heated  with  carbonyl 
chloride  and  toluene,  hydrogen  sulphide  is  eliminated,  and  a  base  of 
the  composition  CgHiaNiS  is  formed.  This  base  is  also  obtained  by 
boiling  the  allylcarbamide  with  sodium  carbonate  or  concentrated 
hydrochloric  acid.     It  crystallises  in  interlacing  needles,  and  melts  at 
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147°.  The  Injdrocliloride  crystallises  with  SHsO,  and  melts  at  49". 
The  plathwcJiloride  is  obtained  as  a  crystalline,  sparingly  soluble  pre- 
cipitate, and  does  not  melt  at  280".  The  m'troso-compound  crystal- 
lises in  yellow  leaflets,  and  melts  at  105°.  When  the  base  is  heated 
with  methylic  iodide  and  alcohol,  it  yields  the  methyl  compound 
C8HnMeN4S,HI,  which  crystallises  in  leaflets,  and  melts  at  167°. 
The  hijdrochloride  of  this  last  compound  crystallises  in  leaflets,  and 
does  not  yield  a  nitroso-derivative. 

HydrazodicarhontMoplienylaTnide,  N2H2'(CS"NHPh)2,  obtained  in 
a  similar  way  to  the  above  allyl  derivative,  crystallises  in  white 
scales,  and  melts  at  187°.  When  heated  with  carbonyl  chloride,  it 
yields  the  compound  C14H12N4S,  which  melts  at  239 — 240°. 

E.  C.  R. 

Formazyl  Methyl  Ketone.  By  E.  Bamberger  and  P.  de  Gtruytek 
(Ber.,  26,  2783— 2786).— The  compound  of  melting  point  183°, 
obtained  by  the  action  of  alcoholic  ammonium  sulphide  on  formazyl 
methyl  ketone  (Abstr.,  1892,  i,  158),  is  acetylamidrazone, 

NH2-CAc:N2HPh 

(compare  this  vol.,  i,  23).  The  ureide,  N2HPh:CAc-NH-CO-NH2, 
prepared  by  treating  it  with  potassium  cyanate,  melts  at  183°.  The 
osazone,  N3HPh!CMe*C(N"2HPh)-I^Hs,  obtained  by  treating  acetyl- 
amidrazone  or  formazyl  methyl  ketone  with  phenylhydrazine,  or 
boiling  the  former  with  dilute  sulphuric  acid,  forms  small,  white 
needles,  melts  at  224^°,  and  becomes  reddish-violet  on  exposure  to  the 
air ;  concentrated  sulphuric  acid  dissolves  it  with  an  intense  bluish- 
violet  coloration,  whilst  alkalis  colour  its  alcoholic  solution  red. 
The  sulphate  melts  at  211° ;  the  hydrochloride  melts  at  114 — ll^o 
apparently  with  dissociation.    When  the  osazone  is  heated  with  glac.  , 

NiCMe       . 
acetic  acid  at  180",  phenylamidomethylosofriazole,  NPh<:^    *  1  ,  is 

formed  ;  it  is  volatile  with  steam,  and  melts  at  73°. 

Acetylamidrazone  yields  an  acetyl  derivative,  NHAc'CAc!N'2HPh, 

which  forms   yellowish-white,  satiny  needles,  is   insoluble  in  dilute 

mineral   acids,  melts  at  143°,  and,   when  heated  with  dilute  acetic 

NzzCAc 
acid,  is    converted   into  phenylacetylmethyltriazole,  NPh<[         .  1       ? 

melting  at  88 — 89°.  The  latter  gives  a  crystalline  compound  with 
sodium  hydrogen  sulphite,  an  oxime  melting  at  211 — 212°,  and  a 
phenylhydrazorw  which  crystallises  with  1  mol.  of  acetic  acid,  and 
melts  at  128°,  but  loses  the  acetic  acid,  and  becomes  oily  on  exposure 
to  the  air.  A.  R.  L. 

Formazyl  Phenyl  Ketone.  By  E.  Bamberger  and  H.  Witter 
(Ber.,  26,  27S6— 2790).— Formazijl phenyl  ketone, 

COPh-C(N2Ph):N2HPh, 

is  formed,  together  with  a  smaller  amount  of  Claisen*s  phenylazo- 
benzoylacetone  (Abstr.,  1888,  828),  by  the  action  of  benzoylacetone 
or  of  benzoylacetic  acid  on  diazobenzene  in  presence  of  free  alkali ; 
it  crystallises  in  red,  felted  needles  of  a  metallic  lustre,  and  melts 
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at  141 — 142°.     The  silver  salt  explodes  when  heated,  and  the  acetyl 
derivative,  COPh-C(N2Ph)::N'2AcPh,  melts  at  154°. 

n:n 

oc-PhemjUriazyl  phenyl  ketone,  ^6H4<  I  ^^  ,  is  produced,  to- 
gether with  aniline,  by  the  action  of  concentrated  mineral  acids  on 
formazyl  phenyl  ketone ;  it  crystallises  in  golden-yellow  bunches  of 
needles,  melts  at  114°,  and  forms  a  hydrazone  melting  at  18.^)°. 

Benzoylamidrazone,  COPh'C(N2HPh)'NH2,  is  formed,  together  with 
aniline,  when  formazyl  phenyl  ketone  is  reduced  with  alcoholic 
ammonium  sulphide;  it  melts  at  152°,  and  gives  Billow's  reaction. 
The  acetyl  derivative  melts  at  143 — 156°,  according  to  the  rapidity 
with  which  it  is  heated,  and  also  gives  Billow's  reaction.  When 
heated,    the    acetyl     derivative     yields     methylphenylbenzoyltriazole, 

NPh<:^  I  ,  which  crystallises  in  colourless,  silky  needles, 

and  melts  at  55-5".  A.  R.  L. 

Isoquinine  and  Nichine.  By  E.  Lippmann  and  F.  Fleissneu 
{Monalsh.,14:,  553—558;  compare  Abstr.,  1892,  81  and  88). -The 
authors  confirm  their  previous  statement  (loc.  cit.)  as  to  the  indi- 
viduality of  the  base  isoquinine,  which  melts  at  185°,  and  which  has 
been  stated  by  Skraup  (Abstr.,  1893,  i,  56)  to  be  a  mixture  of  pseudo- 
■quinine  and  nichine. 

Nichine  may  be  obtained  in  largest  yield  by  taking  hydriodo- 
quinine,  recently  precipitated  in  a  crude  form  by  ammonia,  and 
adding  to  it  silver  nitrate,  in  slight  excess  above  that  required  to  com- 
pletely precipitate  the  iodine ;  after  removing  the  excess  of  silver 
with  hydrochloric  acid,  the  base  is  precipitated  with  ammonia. 
Nichine  forms  a  well  characterised  hydrate,  3C19H24N2O2  +  2H2O, 
which  crystallises  in  needles,  and  melts  at  70°.  The  anhydrous  base 
melts  at  130 — 132°.  Its  acid  solutions  have  a  marked  fluorescence, 
and  give  the  characteristic  quinine  reaction  with  chlorine  water  and 
ammonia.  The  dihydrochloride,  Ci9H24N202,2HCl,  forms  small, 
granular  crystals  ;  the  acid  sulphate  crystallises  in  long  needles,  and, 
like  the  acid  oxalate,  is  very  sparingly  soluble  in  water  and  in  alcohol. 

G.  T.  M. 

Relation  between  the  Optical  Rotary  Power  of  Cinchonid- 
ine  and  its  Salts :  Influence  of  the  Solvent  on  the  Rotation. 
By  C.  A.  Schuster  (Monatsh.,  14,  573 — 595). — Cinchonidine  and 
its  salts,  including  the  hitherto  unknown  hydrobromide  and 
liydriodide,  are  laevorotatory.  In  alcoholic  solution,  all  the  salts, 
with  the  exception  of  the  sulphate,  show  a  maximum  rotation, 
for  like  concentration,  in  50  per  cent,  alcohol,  and  a  minimum 
rotation  in  absolute  alcohol.  In  the  case  of  the  sulphate,  the 
maximum  rotation  is  also  given  in  a  solution  of  50  per  cent, 
alcohol,  but  the  minimum  rotation  is  given  by  the  aqueous  solu- 
tion. The  difference  in  rotatory  power  of  the  various  cinchonidine 
salts  in  aqueous  solution  is  exceedingly  small,  and  very  closely 
resembles   that  calculated  for   the   base,  the   maximum   divergence 
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being  obtained  when  the  base  is  united  with  some  weak  acid,  such  as 
ficetic  acid.  This  behaviour  is  in  harmony  with  the  Arrhenius'  disso- 
ciation  theor}'-.  Comparisons  of  the  rotatory  powers  of  the  compounds 
of  cinchonidine  with  the  halogen  acids  show  that  the  rotation 
diminishes  with  increase  in  the  molecular  weight,  according  to  Guje's 
rule.  G.  T.  M. 

Alkaloids  of  the  Root  of  Corydalis  cava.  By  M.  Feeund  and 
W.  Joseph:  (Annalen,  277,  1—19 ;  compare  Abstr.,  1892,  13G6).~ 
Corydaline,  C22H27N'04  (compare  loc.  cit.,  also  Dobbie  and  Lauder, 
Trans.,  1892,  244  and  605). — The  specific  rotatory  power  of  the  base 
in  chloroform  solution  is  [ajo  =  4-300*1.  The  hydrochlwide  crystal- 
lises with  2H2O,  and  melts  at  206 — 207°;  and  the  hydriodide  decom- 
poses  at  220°.  When  the  methiodide  is  digested  on  the  water  bath 
with  silver  chloride  and  aqueous  alkali,  methylcorydaUne,  C23H29NO4, 
is  obtained  ;  it  crystallises  from  alcohol  in  colourless  prisms,  and 
melts  at  112°;  the  hydrochloride  crystallises  with  6H2O.  Methyl- 
corydaUne methiodide,  CnaHagNOiMel,  melts  at  195 — 196°  ;  both  it  and 
the  methochloride  are  stable  towards  alkalis,  thus  recalling  the 
similar  indifference  of  the  methohalogen  compounds  of  hydrohydr- 
astinine  (Abstr.,  1891,  1519),  and  the  authors  consider  it  probable 
that  corydaline  also  contains  a  hydrogenised  isoquinoline  nucleus, 
having  a  methyl  group  united  to  the  nitrogen  atom. 

Bulbocapnine. — The  formula  previously  assigned  by  the  authors  to 
this  base  (loc.  cit.)  is  incorrect ;  their  present  analyses  agree  with  the 
formula  C19H19NO4.  The  base  crystallises  from  alcohol  in  rhombic,  hemi- 
hedral  prisms,  a  :  b  :  c  =  0-72700  :  1  :  0-73682  ;  its  specific  rotatory 
power  in  chloroform  solution  is  [a]©  =  -f  237"1.  The  hydrochloride, 
hydrobromide,  hydriodide,  and  nitrate  are  anhydrous,  and  decompose 
above  230° ;  the  acid  sidphate  has  the  formula  Ci9Hj9!N'04,H2S04  + 
2H2O  ;  and  the  methiodide  crystallises  from  water  in  lustrous  needles, 
and  melts  at  257°.  A  determination  byZeisel's  method  indicated  the 
presence  of  a  single  methoxy- group  in  bulbocapnine.  Bearing  in 
mind  Dobbie  and  Lauder's  observation  that  corydaline  contains  four 
methoxy-groups,  the  relation  of  the  two  bases  is,  perhaps, 
Ci8Hi3N(OH)3-OMe  and  Ci8Hi5N(OMe)4. 

Corycavine,  C23H23NO5  (see  loc.  cit.). 

Coryhuihine  is  the  name  given  by  the  authors  to  a  base  isolated 
from  commercial  corydaline  (loc.  cit.)  ;  it  differs  from  Dobbie  and 
Lauder's  corytuberine  (Trans.,  1893,  485)  in  being  insoluble  in  water. 
Lack  of  material  precluded  the  determination  of  its  formula.  The 
autliors  leave  the  further  development  of  the  subject  to  Dobbie  and 
Lauder,  A.  R.  L, 
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Dinitromethane.  By  P.  Duden  (Ber.,  26,  3003— 3011). —Di- 
nltromethaiie,  012(^02)2,  is  obtained  as  potassium  derivative  by  tbe 
action  of  dibromodinitromethane  on  arsenious  anhydride,  potash,  and 
water  at  low  temperatures  ;  after  remaining  for  some  time,  the  reaction 
is  completed  by  heating  in  a  reflux  apparatus ;  the  product  is  then 
suspended  in  water  and  ether  and  decomposed  by  dilute  sulphuric  acid  ; 
on  evaporating  the  ethereal  solution  at  a  low  temperature,  the  dinitro- 
compound  remains  as  a  yellow  oil,  having  a  characteristic  acid  odour. 
It  rapidly  decomposes  at  ordinary  temperatures,  even  in  a  sealed  tube, 
and  does  not  solidify  at  — 15°;  in  ethereal  or  benzene  solution,  it  is 
stable,  and  is  volatile  with  benzene  vapour,  and  also  with  steam. 
By  the  action  of  bromine  water  on  dinitromethane,  the  dibromo- 
derivative  is  regenerated ;  with  hydroxides,  carbonates,  sulphites, 
and  nitrites,  metallic  derivatives  are  formed,  carbonic  anhydride, 
sulphurous  anhydride,  and  nitrous  acid  being  liberated.  The  potas- 
sium derivative,  CH(N02)2K,  crystallises  from  water  in  pale  yellow, 
monoclinic  crystals ;  the  aqueous  solution  is  neutral ;  by  the  action 
of  concentrated  or  dilute  acids  at  ordinary  temperatures,  decomposi- 
tion takes  place,  with  evolution  of  nitrous  fumes ;  on  heating  it  to 
about  205°,  potassium  carbonate,  water,  carbonic  anhydride,  nitric 
oxide,  and  nitrogen  are  formed.  Villiers'  statement  that  it  is  unstable 
is  incorrect ;  when  pure,  it  undergoes  no  change  on  exposure  to  air ; 
in  a  closed  vessel,  a  slight,  superficial  decomposition  takes  place. 
The  ammo7iium  derivative  crystallises  from  alcohol-ether  in  slender, 
pale  yellow  needles,  which  explode  at  about  105°.  The  phenylhydr- 
azine  compound  forms  intensely  yellow  needles,  and  melts  at  101°  with 
decomposition.  The  copper  derivative  is  pale  green,  and  readily  de- 
composes in  aqueous  solution.  The  harium  derivative,  (CHN'304)2Ba 
+  2H2O,  crystallises  in  pale  yellow  needles ;  on  heating,  it  becomes 
anhydrous  and  darkens,  and  finally  explodes.  The  silver  derivative, 
CH(N02)2Ag,  crystallises  in  lustrous,  yellowish-green  plates,  and  de- 
composes rapidly  on  exposure  to  light,  on  boiling  with  water,  or  on 
heating  to  135°.  Dinitroethane  and  dinitropropane  are  formed  by  the 
action  of  methylic  iodide  and  ethylic  iodide  respectively  on  the  silver 
derivative  at  ordinary  temperatures.  By  the  action  of  nitrous  acid  on 
potassium  dinitromethane,  isonitrosodinitromethane,  ]S'OH!C(N02)2?  ap- 
pears to  be  formed;  it  is  extremely  unstable,  dissolves  in  ether  with 
a  blood -red  colour,  and  forms  a  sodium  and  a  silver  derivative,  neither 
of  which  could  be  completely  freed  from  nitrite.  Ammonia  is  elimin- 
ated by  the  reduction  of  dinitromethane  in  acid  solution,  but,  on 
treatment  with  sodium  amalgam  at  0",  methylazaurolic  acid,  CH2N2O, 
is  formed.  Potassium  dinitromethane  and  diazobenzene  hydrochloride 
in  glacial  acetic  acid  solution  yield  a  compound  which  has  the  formula 
C(N02)2(NP2h)2,  and  crystallises  in  orange-red  needles,  melting  at 
75°  with  decomposition;  it  is  readily  soluble,  and  decomposes  on 
boiling,  or  by  the  action  of  alkalis.  J.  B.  T. 

YOL.  LXVl.  i.  i 
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Synthesis  of  Nitroparaffins.  By  I.  Bevad  {J.  pr.  Chem.,  [2], 
48,  345—383 ;  compare  Abstr.,  1893,  i,  242,  382).— The  zinc  alkylides 
react  with  the  halogen  nitro- derivatives  of  the  hydrocarbons  dis- 
placing the  halogen  atom  (1)  by  an  alkyl  group,  (2)  by  hydrogen,  and 
(3)  by  both  alkyl  group  and  hydrogen.  The  first  reaction  produces 
secondary  and  tertiary  nitro- compounds  more  complex  than  those 
treated  (see  Abstr.,  1893,  i,  242)  ;  the  second  results  in  the  formation 
of  the  same  primary  or  secondary  nitro-compound,  whose  halogen 
derivative  was  treated ;  whilst  the  third  only  occurs  with  those 
compounds  which  contain  not  fewer  than  2  halogen  atoms,  and 
produces  primary  and  secondary  nitro-compounds  more  complex  than 
those  treated.  A.  G.  B. 

Action  of  Reducing  Agents  on  Potassium  Nickelocyanide. 

By  T.  Moore  {Chem.  News,  68,  295). — The  author  has  investigated 
the  nature  of  the  red  coloration  produced  when  a  strip  of  zinc  is 
immersed  in  a  solution  of  potassium  nickelocyanide  containing  am- 
monium chloride  and  ammonia ;  the  colour  is  very  fugitive,  and 
oxygen  and  zinc  compounds  aid  its  destruction.  By  treating  the 
nickelocyanide  with  sodium  amalgam  in  an  atmosphere  of  hydrogen, 
a  deep  red  solution  is  readily  obtained,  which  gives,  amongst  others, 
the  following  reactions : — With  silver  nitrate,  a  heavy,  black  precipi- 
tate of  metallic  silver ;  with  mercuric  chloride,  a  grey  precipitate ; 
with  lead  acetate,  a  black  precipitate,  insoluble  in  potassium  hydr- 
oxide or  acetic  acid,  decomposed  on  drying,  leaving  yellow  lead  oxide  ; 
with  bismuth  nitrate,  a  black  precipitate ;  with  arsenious  anhydride, 
a  deep  brown  precipitate ;  gold  chloride  is  slowly  reduced.  The 
solution  is,  moreover,  decolorised  by  permanganate,  dichromate, 
hydrogen  peroxide,  &c.  When  acidified,  it  yields  an  orange-yellow, 
flocculent  precipitate,  which,  after  filtration  and  washing  with  cold 
water,  dissolves  in  alkalis  to  a  red  solution  ;  the  precipitate  darkens 
and  becomes  dirty  blue  in  the  air,  and  decomposes  completely  on 
drying,  even  in  hydrogen,  yielding  apparently  a  mixture  of  nickel 
oxide  and  cyanide.  The  instability  of  the  substance  has,  so  far,  pre- 
vented its  being  submitted  to  analysis,  but  experiments  indicate  that 
the  red  solution  absorbs  2  atoms  of  oxygen  for  every  8  atoms  of  nickel 
present.  D.  A.  L. 

Oxidation  of  Potassium  Cobaltocyanide.  ByT.  Moore  (Ohem. 
News,  68,  295— 290).— The  equation  2K4COCy6  +  2H2O  +  O  = 
KeC202Cyi3  +  2KH0  +  H2O  has  been  regarded  as  representing  tho 
conversion  of  potassium  cobaltocyanide  into  the  cobalticyanide  in  the 
presence  of  free  hydrocyanic  acid  and  with  access  of  air.  On  adding 
a  mixture  of  sodium  hydroxide  and  potassium  cyanide  to  a  solution 
of  cobalt  and  agitating  with  air  until  absorption  ceases,  the  author 
finds  that  the  liquid  becomes  deep  red-brown,  and  that  oxygen  is 
taken  up  in  quantities  varying  between  8000  to  9600  c.c.  per  59  grams 
of  cobalt,  instead  of  6600  c.c.  as  required  by  theory.  In  similar  experi- 
ments, with  the  sodium  hydroxide  omitted  and  the  liquid  strongly 
acidified  instead,  the  solution  became  yellow,  and  oxygen  was  absorbed 
to  the  extent  of  7450  to  7516  c.c.  per  59  grams  of  cobalt.  As  no  bye- 
products  were  observed,  and  as  these  oxidised  solutions  evolve  oxygen 
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on  boiling,  it  is  suggested  that  there  are  higher  cobalticyanides  than 
the  one  indicated  above.  D.  A.  L. 

Rate  of  Etherification  of  Hydrogen  Fluoride.    By  M.  Meslans 

(Compt.  rend.,  117,  853 — 856). — The  action  of  hydrogen  fluoride  on 
alcohol  at  about  200°  (Abstr.,  1893,  i,  186)  is  at  first  rapid,  but  after 
four  hours  becomes  slower,  and  attains  its  maximum  in  10  hours. 
The  temperature  exerts  great  influence  on  the  rate  of  change ;  at 
170°  the  velocity  of  etherification  is  10  times  as  great,  and  at  190"  it 
is  20  times  as  great,  as  at  140°. 

When  the  alcohol  is  in  excess,  no  methylic  fluoride  is  formed,  and 
the  sole  product  is  ordinary  ether.  An  excess  of  hydrogen  fluoride, 
on  the  other  hand,  greatly  accelerates  the  change,  and  the  velocity  of 
etherification  is  60  times  as  great  with  a  mixture  of  4  mols.  of  the 
acid  and  1  moL  of  alcohol  as  it  is  with  a  mixture  in  equivalent  pro- 
portions. 

Thei-mal  disturbances  indicate  the  existence  of  stable  alcohola,tes  of 
hydrogen  fluoride,  and  it  would  seem  that  when  the  alcohol  is  in 
excess,  a  part  combines  with  the  hydrogen  fluoride  to  form  stable 
alcoholates,  whilst  the  remainder  acts  on  the  ethylic  fluoride  that  is 
formed,  and  produces  ordinary  ether,  whereas,  when  the  hydrogen 
fluoride  is  in  sufficient  excess,  no  alcohol  remains  uncombined,  and 
the  secondary  reaction  does  not  take  place.  No  ether  is  formed  when 
4  mols.  of  the  acid  are  mixed  with  1  mol.  of  alcohol,  and  with 
lower  proportions  of  the  acid  the  apparent  velocity  of  etherifica- 
tion is  the  difl^erence  between  the  real  velocity  and  the  velocity  of  the 
secondary  reaction. 

The  presence  of  water  greatly  reduces  the  rate  oP  etherification, 
but  some  change  takes  place  at  220°,  even  when  2  mols.  of  water  are 
present  for  each  mol.  of  hydrogen  fluoride.  C.  H.  B. 

Electrolytic  Oxidation  of  Glycerol.  By  W.  E.  Stone  and 
H.  N.  McCoy  (Amer.  Cliem.  J.,  15,  656 — 660). — A  current  of  less  than 
0'3  ampere  from  one  or  two  dichromate  cells  was  passed  between 
platinum  electrodes  placed  in  10  per  cent,  aqueous  glycerol,  in  which 
various  inorganic  substances  were  dissolved  to  lessen  the  resistance. 

With  dilute  sulphuric  acid  or  sodium  nitrate  (O'l  per  cent.),  the 
temperature  rose,  and  the  liquid,  which  in  the  latter  case  soon  became 
acid,  acquired  the  power  of  reducing  alkaline  copper  tartrate  in  the 
cold,  and  yielded  the  rosaniline  reaction  for  aldehydes;  glycerose- 
aldehyde  was,  therefore,  probably  formed,  and  subsequently  polymer- 
ised into  glycerose.  In  the  first  case,  an  odour  of  acraldehyde  was 
ultimately  noticeable. 

With  a  small  quantity  of  sodium  hydroxide,  a  yellow  or  yellowish- 
brown  colour  was  first  produced,  probably  due  to  the  presence  of  a 
hexose,  and  after  some  hours  the  solution  became  acid  in  reaction  ; 
the  acid  in  one  case  corresponding  with  as  much  as  80  per  cent,  of  that 
theoretically  producible  from  the  glycerol.  The  solution  reduced 
alkaline  copper  tartrate  in  the  cold,  and  further,  on  boiling,  showing 
the  presence  of  a  hexose.     No  odour  of  acraldehjde  was  perceptible. 

When   the  alkalinity  of    the    solution    was   maintained,    and   the 

i  2 
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current  passed  for  several  days,  the  power  of  reducing  alkali] 
copper  tartrate  in  the  cold  was  at  length  lost,  although,  on  boiling,  a 
much  more  powerful  reduction  was  obtained.  The  presence  of  a  hexose 
was  confirmed  by  the  preparation  of  its  osazone,  which  melted  at 
200°  (m.  p.  d-glucosazone,  204—205°),  and  by  its  resolution  into 
carbonic  anhydride  by  fermentation  with  yeast. 

An  unsuccessful  attempt  was  made  to  prepare  the  optically  active 
modification  of  glyceric  acid  from,  one  and  the  same  portion  of  the 
inactive  acid.  Jn.  W. 

Acetyl  and  Benzoyl  Derivatives  of  Pentoses.  By  W.  E. 
Stone  (Amer.  Chem.  /.,  15,  653 — 656). — Tetracetylxylose,  C5H6O5AC4, 
is  prepared  by  heating  xylose  with  acetic  anhydride  and  fused 
sodium  acetate.  It  crystallises  in  fine  needles,  melts  without  de- 
composition at  123'5 — 124"5°,  and  has  a  bitter  taste.  The  specific 
rotatory  power  in  anhydrous  alcoholic  solution  is  [a]D  =  —  25'43°, 
without  multirotation.  It  is  resolved  by  acid  hydrolysis  into  its 
proximate  constituents. 

Tetracetylarahmose  is  prepared  in  a  similar  manner.  It  forms  a 
thick  syrup  which  solidifies  when  immersed  in  a  mixture  of  solid 
carbonic  anhydride  and  ether,  and  afterwards  melts  at  —7*6°.  The 
specific  rotatory  power  in  anhydrous  alcoholic  solution  is  [a]D  = 
4-26*39°.  Its  taste  and  its  behaviour  towards  acid  hydrolytic  agents 
resemble  that  of  its  isomeride. 

Attempts  to  prepare  the  corresponding  benzoyl  derivatives  yielded 
crystalline  substances  having  constant  melting  points  (164 — 165°  and 
68 — 69°),  but  compositions  agreeing  with  those  of  no  single  derivative  ; 
they  are  probably  mixtures.  Jn.  W. 

Constitution  of  Glucose  and  the  Glucosides.  By  L.  Maech- 
LEWSKi  {Ber.,  26,  2928 — 2930). — The  author  has  previously  shown 
(Trans.,  1893,  1137)  that  the  constitution  of  the  glucosides  may  readily 
be  explained  by  the  help  of  Tollens'  or  other  similar  formula  for  glucose  ; 
no  evidence  was,  however,  adduced  to  show  with  which  carbon  atoms 
the  oxygen  atom  present  in  the  "  ethylene  oxide  "  form  is  combined. 
Inasmuch  as  the  glucosides  do  not  behave  as  aldehydes  under  any 
conditions,  it  is  probable  that  the  residue  combined  with  the  glucose 
is  united  with  the  carbon  atom  from  which  the  aldehyde  group  of  the 
original  glucose  is  produced ;  and,  further,  as  a  second  phenylhydr- 
azine  residue  may  be  combined  with  the  carbon  atom  next  to  the 
aldehyde  group  in  glucose,  but  not  in  the  glucosides,  it  seems  prob- 
able that  the  atom  complex  of  this  carbon  atom  has  also  undergone 
alteration.  From  this,  the  author  concludes  that  the  constitution  of  the 

glucosides  is  represented  by  the  formula  0<^  I 

As  evidence  against  the  supposition  that  the  radicle  displaces  the 
hydrogen  of  one  of  the  alcohol  groups,  the  author  adduces  the  fact 
that  an  aqueous  solution  of  sodium  glucosate  is  totally  unaffected  by 
phenylhydrazine.  H.   G.  C. 

The  Sugar  of  Phlorizin.  By  0.  Hesse  (Annalen,  277,  302— 
304). — The  author  defends  his  remarks  (Amialen,  172,  356)  that  the 
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sugar  (phlorose)  from  phlorizin  is  distinct  from  glucose  (dextrose), 
despite  the  observations  of  Rennie  (Trans.,  1887,  634),  Fischer 
(Abstr.,  1888,  590),  and  Scbunk  and  Marchlewski  (Abstr.,  1893, 
i,  384).  On  extracting,  with  methylic  alcohol,  the  sample  of  sugar 
which  was  originally  faintly- yellowish  but  which  after  15  years  had 
become  brown,  glucose  was  obtained  from  the  extract.  Even  this 
fails  to  convince  the  author  that  the  original  sugar  is  identical  with 
glucose;  he  admits  merely  that  phlorose  is  capable  of  being  con- 
verted into  glucose,  but  whether  or  not  the  change  is  brought 
about  by  the  agency  of  lower  organisms  cannot  be  said. 

A.  R.  L. 

Chloralose.  By  M.  Hanriot  and  C.  Kichet  (Compt.  rend.,  117, 
734— 737).— Chloralose  (Abstr.,  1893,  i,  247)  melts  at  187°,  and  dis- 
solves in  alcohol,  but  is  only  slightly  soluble  in  water  or  ether.  Its 
boiling  aqueous  solution  reduces  neither  ammoniacal  silver  nitrate  nor 
Fehling's  solution.  Acids  are  without  effect  on  it,  but  alkalis  change 
the  colour  of  the  hot  solution  to  brown.  Chloralose  is  not  affected 
by  nascent  hydrogen  from  sodium  amalgam.  With  acids  and  acid 
chlorides,  it  yields  di-  and  tetra-substitution  derivatives,  tetracetyl- 
chloralose,  melting  at  145°,  and  tetrahenzoylchloralose  crystallising  in 
prisms  melting  at  138°.  Oxidation  converts  chloralose,  with  evolution 
of  carbonic  anhydride,  into  chluralic  acid,  CvHgClaOe,  which  crystal- 
lises in  anhydrous  needles  melting  at  212°,  soluble  in  alcohol  or  ether, 
but  only  slightly  soluble  in  water. 

All  these  derivatives  of  chloralose  are  without  physiological 
activity. 

Parachloralose  (loc.  cit.)  is  insoluble  in  most  reagents,  melts  at 
227°,  and  sublimes  if  heated  slowly.  Like  chloralose,  it  is  not  affected 
by  hydroxylamine,  phenylhydrazine,  or  dilute  acids,  but  it  is  very 
slowly  attacked  by  boiling  solutions  of  alkalis.  With  acids  and  acid 
chlorides,  it  yields  di-  and  tetra-derivatives ;  tetracetylparachloralose 
crystallises  in  long  needles  melting  at  106°,  and  boiling  at  about 
2-50°  under  a  pressure  of  25  mm.  When  oxidised,  parachloralose 
yields  carbonic  anhydride  and  parachloralic  acid,  which  crystallises 
with  2H2O  in  efflorescent  tables  melting  at  202°,  and  very  soluble  in 
alcohol  or  ether,  but  only  slightly  so  in  cold  water. 

These  properties  indicate  that  neither  chloralose  nor  parachloralose 
have  the  aldehyde  functions  of  glucose  and  chloral.  They  cannot 
be  regarded  as  ethereal  salts  of  glucose,  and  it  would  seem  that  they 
have  the  following  constitution. 

CH-CH(0H)-0-CH-CCl3 
^CH 6(OH)-CH(OH)-CH2-OH 

.  ^/CH-CH(0H)-C(0H)-CCl3  ,,,        ,   ^, 

-d  Q<6h  -6(oh).ch(oh).ch.oh;  ^^*^^^^^  *^^  p^^^" 

tion  of  the  anhydric  oxygen  is  somewhat  uncertain.  C.  H.  B. 

Decomposition  Products  of  Calcium  Sucrate.  By  E.  O. 
V.  LippMANN  {Ber.,  26,  3057 — 3059). — A  sample  of  calcium  sucrate 
which  had  been  preserved  for  five  years  was  found  to  contain  na 
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sugar;  the  lime  was  combined  with  carbonic,  formic,  acetic,  and 
oxalic  acids.  Another  sample  of  calcium  sucrate,  which  had  been 
preserved  for  two  years,  was  treated  with  boric  acid  suspended  in 
alcohol ;  the  alcoholic  solution  yielded  an  acid  syrup  from  which 
crystals  were  obtained,  and  identified  by  the  author  as  acetonedicarb- 
oxylic  acid  (m.  p.  136°).  E.  C.  R. 

Decomposition  Products  of  Cane  Sugar.  By  E.  0.  v.  Lippmann 
{Ber.,  26,  3059 — 3061). — During  the  preparation  of  sugar-candy 
from  pure  white  crystallised  sugar,  the  mass  sometimes  becomes 
faintly  acid,  owing  to  the  formation  of  decomposition  products.  An 
examination  of  the  product  showed  the  presence  of  a  small  quantity 
of  a  fruity  ether  and  a  dimethylfurfuran,  CeHgO,  which  melts  at  94°. 
Trihydroxybutyric  acid  and  a  small  quantity  of  trihydroxyglutaric 
acid,  CsHgOe,  were  separated.  The  latter  melts  at  125°,  and  is  dextro- 
rotatory, afg  =  20*8°.  A  syrupy  acid  was  also  obtained,  which  is 
probably  identical  with  the  hexepinic  acid  described  by  Maumene, 
and,  finally,  small  quantities  of  catechol  and  protocatechuic  acid. 

E.  C.  R. 

Carbohydrates  Soluble  in  Water  obtained  from  Malt  and 
Barley.  By  G.  Dull  {Ghem.  Zeit.,  17,  67—68  and  100).— Jalowetz 
came  to  the  conclusion  that  the  optical  and  reducing  properties  of 
cold  water  malt  extract  are  to  be  attributed  to  the  presence  of  dex- 
trin and  glucose  (dextrose).  The  author  extracts  malt  meal  with 
boiling  80  per  cent,  alcohol  for  five  hours,  distils  off  the  alcohol, 
takes  up  the  residual  syrup  with  water,  and  dialyses  the  solution. 
The  grains,  after  being  boiled  with  80  per  cent,  alcohol,  are  extracted 
with  cold  water,  and  the  solution  submitted  to  dialysis.  In  this  way 
it  is  shown  by  the  optical  rotation,  the  copper  test,  and  the  phenyl- 
hydrazine  reaction,  that  the  carbohydrates  saccharose  and  invert 
sugar  are  present  along  with  a  gum  (galactoxylan,  and  perhaps  other 
gums),  and  besides  these  there  are  inorganic  matter,  prote'ids,  fat, 
choline,  &c.  (compare  also  Kiihnemann,  Ber.,  8,  202  and  307  ;  Kjeldahl, 
Zeit.  ges.  Brauw.,  [2],  4,  447).  This  applies  both  to  air- dried  and 
kiln-dried  malt.  There  is  no  doubt  that  kiln-dried  malt  contains 
ready-formed  invert  sugar,  and  the  author  shows  that  the  same  is 
true  of  green  malt,  for  when  the  latter  is  extracted  with  0*2  per  cent, 
ammonia,  which  arrests  the  action  of  the  saccharose-hydrolysing 
enzyme,  the  presence  of  which  Kjeldahl  has  recognised,  the  solution 
contains  invert  sugar. 

Experiments  with  barley  showed  that  it  contained  a  non-reducing 
sugar  yielding  phenylglucosazone  ;  the  author  therefore  concludes 
that  the  only  soluble  carbohydrate  present  in  barley  besides  the  gum 
is  saccharose.  The  aqueous  extracts  of  barley  generally  gave  the 
choline  reaction.  A.  11.  L. 

Note. — The  author  makes  no  reference  to  the  well-known  experi- 
ments of  O'Sullivan  on  the  sugars  of  cereals  and  germinated  grain. 
It  is  especially  surprising  that  the  author  fails  to  notice  the  fact  that 
O'Sullivan  has  conclusively  proved  the  presence  of  raffinose  in  barley 
{Trans.,  1886,    70).     It   is   quite  conceivable  that   the   presence  of 
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raffinose  miglit  escape  detection  by  the  osazone  test,  or  it  may   be 
that  raffinose  is  not  an  invariable  constituent  of  barley, 

A.  R.  L. 

Starch.  By  C.  Scheibler  and  H.  Mittelmeier  (Ber.,  26,  2930 — 
2937). — In  this  paper,  the  authors  reply  to  the  recent  commanication 
of  Lintner  and  Diill  on  the  same  subject  (tbis  vol.,  i,  5),  pointing  out 
that  the  results  there  detailed  have,  in  some  cases,  already  been  de- 
scribed by  the  authors  (Abstr.,  1891,  33).  They  further  do  not 
agree  with  the  theory  proposed  by  Lintner  and  Diill,  and  devote  the 
chief  portion  of  the  paper  to  an  extension  of  their  own  theory  as  to 
the  constitution  of  starch  and  the  dextrins. 

According  to  this  there  is  no  difference  in  principle  between  the 
constitution  of  starch  and  the  dextrins,  and  that  of  the  bioses  such  as 
cane  sugar  and  maltose,  and  of  the  trioses  such  as  melitriose,  the 
dextrins  and  starch  simply  containins^  a  much  larger  number  of 
glucose  residues  in  the  molecule.  The  combination  between  two 
glucose  molecules  to  form  a  biose  may  take  place  in  two  ways, 
according  as  either  one  or  both  of  the  carbonyl  groups  take  part  in 
the  combination  ;  in  the  former  case,  the  compound  formed  has  still 
the  properties  of  an  aldehyde,  but  not  in  the  latter ;  this  is  ex- 
emplified in  the  cases  of  maltose  and  cane  sugar.  The  former  method 
of  combination  the  authors  term  the  monocarbonyl  linking,  and  the 
latter  the  dicarbonyl  linking. 

In  the  case  of  starch,  the  glucose  residues  are  all  combined  by 
dicarbonyl  linkings,  and  do  not  therefore  reduce  Fehling's  solution  or 
react  with  phenylhydrazine.  When  treated  with  acids  or  ferments 
such  as  diastase,  the  first  action  is  the  hydrolysis  of  the  starch  mole- 
cule at  one  of  the  dicarbonyl  linkings,  yielding  two  molecules,  each  of 
which  contains  an  aldehyde  group,  that  particular  glucose  residue 
being  connected  with  the  remainder  of  the  molecule  by  a  monocarbonyl 
linking.  These  new  substances  form  the  dextrins,  and  as  the 
hydrolysis  of  the  starch  molecule  probably  takes  place  simultaneously 
at  several  of  the  dicarbonyl  linkings,  a  number  of  dextrins  are  simul- 
taneously formed  ;  by  the  further  action  of  the  ferment  on  these, 
however,  they  are  split  up  into  dextrins  of  smaller  molecular  weight, 
and,  finally,  when  invertase  is  employed,  into  maltose  ;  with  acids, 
however,  the  hydrolysis  goes  further,  and  the  whole  is  converted  into 
glucose.  The  process  is  in  fact  similar  to  that  observed  in  the  case  of 
melitriose,  which  is  resolved  first  into  melibiose  and  fructose,  the 
former  being  in  turn  resolved  into  glucose  and  galactose  (Abstr., 
1890,  226,  1085).  H.  G.  C. 

Crystallisation  of  Cellulose.  By  E.  Gilson  (Chem.  Centr.,  1893, 
ii,  530). — Under  the  term  "  cellulose,"  the  author  includes  the  carbo- 
hydrates of  the  membrane  which  are  insoluble  in  dilute  acids  or 
alkalis,  but  soluble  in  sulphuric  acid,  and  which  are  coloured  blue  by 
iodine  in  presence  of  concentrated  sulphuric  or  phosphoric  acid. 

The  author  finds  that  if  sections  of  cellular  tissue  are  allowed  to 
remain  for  a  time  in  contact  with  Schweizer's  reagent,  then  washed 
carefully  first  with  ammonia  and  then  with  water,  so  that  the  copper 
compound  dissolves  gradually  and  the  cellulose  is  precipitated  slowly, 
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the  latter  is  found  in  the  interior  of  the  cells  in  the  form  of 
nodnlar  or  arbprescent  crystals.  These  are  insoluble  in  dilute  acids 
and  alkalis,  but  soluble  in  concentrated  sulphuric  acid,  and  show  also 
the  other  characteristics  of  cellulose.  To  obtain  the  crystals  certain 
precautions  are  necessary,  one  of  these  being  the  complete  removal  of 
starch  before  treating  the  section  with  Schweizer's  reagent.  The 
reaction  has  been  successfully  carried  out  with  a  large  number  of 
phanerogams  and  cryptogams.  Objects  such  as  the  seed  grains  of 
Goffea  arahica,  Phytelephas  macrocarpa,  and  Strychnos  7iux  vomica, 
which  contain  reserve  cellulose,  show  plainly  the  presence  of  two 
different  substances  in  the  membrane,  one  of  which  is  coloured  blue 
by  iodine  and  zinc  chloride,  and  can  be  obtamed  crystalline  in  the 
above  manner ;  the  other  is  amorphous  and  gives  no  coloration  with 
iodine.  Cotton-wool,  wood,  and  tunicin  may  likewise  be  partially 
converted  into  crystals. 

The  author  concludes  that  all  membranes  which  are  coloured  by 
ammonia  and  zinc  chloride  can  be  in  part  obtained  crystalline  by  the 
above  treatment,  and  that  only  the  portion  which  is  thus  coloured 
can  be  crystallised.  The  crystalline  product  has  always  the  same 
appearance  and  properties,  and  appears  therefore  to  be  a  distinct 
compound.  All  membranes  contain  cellulose,  together  with  a  con- 
siderable amount  of  other  substances  which  are  not  coloured  by  the 
above  reagent ;  whilst  reserve  cellulose  consists  of  a  mixture  of  the 
crystallisable  cellulose  with  other  carbohydrates.  As  the  cellulose 
always  crystallises  on  the  interior  of  the  cells,  it  must  occupy  the 
inner  portion  of  the  membrane,  and  when  dissolved  in  Schweizer's 
reagent  it  diffuses  very  little,  if  at  all,  through  the  membrane.  This 
observation  affords  an  explanation  of  the  fact  that  cellulose  cannot  be 
completely  dissolved  by 'Schweizer's  reagent,  and  also  of  the  manner 
in  which  Fremy  was  led  to  believe  in  the  existence  of  a  metacellulose, 
which  is  only  soluble  in  the  reagent  after  treatment  with  acids,  for 
the  acid  dissolves  or  attacks  the  other  constituents  of  the  membrane, 
and  allows  the  reagent  free  access  to  the  cellulose  hitherto  held  in  the 
interior  of  the  cells. 

To  obtain  the  cellulose  in  larger  crystals,  a  solution  of  the  pure  sub- 
stance in  ammoniacal  copper  oxide  is  allowed  to  remain  in  a  loosely- 
closed  vessel ;  the  ammonia  slowly  escapes,  and  cellulose  and  copper 
oxide  are  precipitated.  The  latter  is  removed  by  washing  with 
hydrochloric  acid  and  water,  when  the  celluose  remains  in  nodular 
crystals;  on  treatment  with  acids,  it  yields  glucose  as  the  sole  product 
of  hydrolysis.  The  mannosocellulose  of  Schulze  is  a  mixture  of 
cellulose  with  another  carbohydrate  for  which  the  author  proposes 
the  term  paramanan ;  this  may  also  be  obtained  in  the  form  of 
nodular  crystals. 

The  membrane  of  all  vegetable  cells  with  the  exception  of  the 
fungi  appears  to  contain  cellulose,  which  occurs  in  the  free  state.  In 
the  case  of  woody  membranes,  however,  it  is  probably  in  combination 
with  another  hydrocarbon  or  allied  compound.  H.  G.  C. 

Oxidation  of  Aliphatic  Aldehydes  and  Ketones  by  Nitric 
acid.     By  R.  Behrend  and  J.  Schmitz  (Annalen,  277,  310 — 339). — 
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This  paper  commences  with  a  bibliographical  resume  of  the  subject. 
A  preliminary  account  of  the  experiments  on  the  action  of  nitric  acid 
on  acetone  has  already  been  published  (compare  Abstr.,  1893,  i,  303). 
The  yellow  oil  thus  obtained  is  decomposed  when  boiled  with  water 
yielding  nitrous  oxide,  carbonic  anhydride,  formic,  acetic,  and  oxalic 
acids,  and  hydrogen  cyanide.  Chloromethylglyoxime,  obtained  by 
warming  chlorisonitrosoacetone  with  hydroxylamine  hydrochloride 
(loc.  citT),  melts  with  decomposition  at  182 — 183°.  Nitrosoxylmethyl- 
glyoxime,  NOH:CMe-C(NOH)0-NO  (loc.  cit),  obtained  by  treating 
an  aqueous  solution  of  the  yellow  unstable  oil  with,  hydroxylamine 
hydrochloride,  when  oxidised  with  nitric  acid  of  sp.  gr.  1*37  saturated 
with  nitrous  acid,  gives  a  compound  C3H3N3O4,  which  crystallises 
from  aqueous  alcohol  in  colourless,  brittle  plates,  and  melts  at  6Q — 67°  ; 
when  heated  with  alcoholic  potash,  it  dissolves,  forming  a  yellow 
solution  having  the  odour  of  peppermint.  Its  constitution  is  probably 

1 1  ^     M         ,  that  is,  it  belongs  to]  the  class  of  oxime  peroxides  first 

prepared  by  Koreff  (Abstr.,  1886,  363),  and  subsequently  studied  by 
HoUemann  (Abstr.,  1888,  275;  1889,  49)  and  by  Angeli  (Abstr., 
1891,  890  ;  1892,  1198;  1893,  i,  310,  355).  The  compound  of  melt- 
ing  point  188 — 191°,  obtained  by  treating  nitrosoxylmethylglyoxime 
with  a  solution  of  sodium  hydrogen  carbonate,  is  shown,  by  the 
cryoscopic  method,  to  have  a  molecular  weight  corresponding  with 
the  formula  06118^404.  If  this  is  treated  with  nitric  acid  saturated 
with  nitrous  acid,  a  comjpound  CsHsNaOs  is  obtained,  which  melts  at 
113-5—115°. 

When  paraldehyde  is  oxidised  with,  nitric  acid  according  to  De 
Forcrand's  directions  {Bull.  Soc.  GMm.,  [2],  41,  242),  and  the  pro- 
duct is  distilled  under  diminished  pressure  until  its  volume  is  reduced 
to  one-fourth,  formic  and  acetic  acids,  together  with  unaltered  par- 
aldehyde and  a  small  quantity  of  formaldehyde,  pass  over,  whilst  on 
distilling  the  residue  at  the  ordinary  pressure  gljoxal  passes  over. 

In  conclusion,  the  authors  confirm  Ljubavin's  observation  that  the 
production  of  glyoxaline  from  ammonia  and  glyoxal  depends  on  the 
initial  formation  of  formaldehyde,  which  condenses  with  the  am- 
monia and  glyoxal.  In  the  preparation  of  glyoxaline  from  glyoxal 
and  ammonia,  it  is  therefore  advisable  to  add  formaldehyde. 

A.  R  L. 

Derivatives  of  Acetylacetone.  By  C.  U.  Zanetti  (Gazzetta,  23, 
ii,  299—312).— Knorr  (Abstr.,  1887,  275)  obtained  3:5:2:4- 
dimethyldiacetylpyrroline  by  reducing  a  mixture  of  ethylic  nitroso- 
acetoacetate  and  ethylic  acetoacetate.  The  author  obtains  the  same 
pyrroline  derivative  by  reducing  with  zinc  dust  the  product  of  the 
action  of  potassium  nitrite  (1  mol.)  on  acetylacetone  (2  mols.)  in 
acetic  acid  solution;  its  aurochloride,  CioHi302N,HAuCl4,  crystallises 
in  small,  yellow  needles,  which  begin  to  decompose  at  70°  and  melt  at 
120—130°. 

3:5:2: 4-DimethyldicinnamylpyrroUne,  024112702^",  is  obtained  by 
the  action  of  benzaldehyde  on  the  above  diacetyl  derivative  in  alkaline 
solution ;  it  forms  small  needles  melting  at  215 — 216°. 
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Nitrosoacetijlacetone,  CAc2*N0H,  is  an  intermediate  product  in  the 
formation  of  dimethyldiacetylpyrroline,  and  is  isolated  by  dissolv- 
ing acetylacetone  in  the  minimum  quantity  of  12  per  cent,  potash, 
cooling  with  ice,  adding  the  calculated  quantity  of  potassium  nitrite, 
and  then,  gradually,  a  slight  excess  of  dilute  sulphuric  acid. 
Ether  extracts  the  nitroso-derivative  from  the  solution ;  it  is  ulti- 
mately obtained  in  pearly,  flattened  needles,  or  scales,  which  melt  at 
75°.  It  is  very  soluble  in  water,  alcohol,  or  etliylic  acetate,  but  only 
sparingly  in  benzene  or  light  petroleum.  It  has  a  marked,  although 
somewhat  transient,  antipyretic  action  on  the  animal  system,  and 
toxic  symptoms  are  observed  on  administering  a  dose  of  0*2  gram  per 
kilo,  of  body  weight.  With  hydroxylamine,  it  yields  a  product  which 
seems  to  be  a  mixture.  On  reducing  nitrosoacetylacetone  with  zinc 
dust  in  acetic  acid  solution  in  the  cold,  dimethyldiacetaldine,  (?) 
C10H12N2O2  is  obtained  ;  it  forms  yellow  needles  melting  at  101 — 102°, 
and  acts  as  a  feeble  base.  If  the  reduction  proceeds  at  a  high  tem- 
perature, a  liquid  product  is  obtained  which  gives  an  vinstsible platino- 
chloride ;  the  author  proposes  to  examine  these  reactions  later. 

Symmetrical  tetracetylethane  (compare  Harrow,  Annalen^  201, 
144)  may  be  prepared  by  adding  an  ethereal  solution  of  iodine  to  an 
ethereal  solution  of  sodioacetylacetone,  filtering,  removing  the  sodium 
iodide  by  treatment  with  water,  and  crystallising  the  residue  from 
acetic   acid.     On  boiling  tetracetylethane  with  concentrated  hydro- 

CAciCMe 
chlovic 2i,G\di,\t  j\G\di& dimethyldiaceiy If urfur an ^  '       .^      ]>0  ;  this  crys- 
tallises in  long,  waxy  needles  melting  at  62*5°. 

3:4:2: 5-Dimethyldiacetylpyrroline,  '       '         >N,  is   prepared  by 

boiling  tetracetylethane  with  ammonium  acetate  and  acetic  acid ;  it 
separates  on  the  addition  of  alkali,  and  crystallises  from  hot  water  in 
opaque,  white  needles  melting  at  180 — 181°.  It  is  readily  soluble  in 
alcohol  or  boiling  water,  but  only  sparingly  in  ether  or  ethylic  acet- 
ate. It  behaves  as  a  feeble  base,  yielding  a  hydrochloride  which 
crystallises  in  white  needles  ;  this  is  decomposed  hj  water  and  gives 
off  hydrogen  chloride  in  a  vacuum.     The  aurochloride, 

Ci„Hi302N-,HAuCl4 
crystallises  in  yellow  needles,  and  begins  to  decompose  at  100°.  A 
list  of  reactions  of  the  base  is  given.  A  crystalline  hydrobromide 
separates  from  the  solution  of  the  base  in  fuming  hydrobromic  acid  ; 
on  adding  bromine  to  the  solution,  however,  an  unstable  perhromide, 
CioHi302N,HBr,Br2,  separates  as  a  reddish  mass,  which  yields  the 
pyrroline  when  treated  with  sodium  carbonate. 

3:5:  2-Dimethylacetylpyrroline  is  soluble  in  concentrated  hydro- 
chloric acid,  and  yields  a  fairly  stable,  yellow,  cvysiaAW-ne  aurochloride, 
CsHuON'jHAuCU.  2-Acetylhomopyrroline  is  moderately  soluble  in 
hydrochloric  acid  ;  its  aurochloride  forms  minute  needles  and  is  less 
stable  than  the  preceding  one,  2  :  5-Diacetylpyrroline  is  very  spar- 
ingly soluble  in  hydrochloric  acid,  and  yields  an  aurochloyide  which  is 
decomposed  by  water. 

On  treating  a  hot  alkaline  solution  of  acetylacetone  with  hydrazine 


r 
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sulphate,  3  :  5-diniethylpyrazole  is  deposited.  Acetylacetone  reacts 
with  benzaldehyde,  giving  a  mixture  of  several  cinnamyl  derivatives ; 
it  is  perhaps  possible  to  separate  these  by  taking  advantage  of  their 
behaviour  towards  phenylhydrazine.  W.  J.  P. 

Condensation  of  ^-Diketones  with  Carbamide,  Guanidine, 
and  Thiocarbamide.   By  P.  N.  Evans  (/._pr.  Chem.,  45,  489—517). 

— Acetylacetonecarhamide,   ^^"^-k-hm  ^CHo,  is  obtained,  as  a  salt, 

by  the  condensation  of  acetylacetone  and  carbamide  (equal  molecules) 
with  sulphuric  or  hydrochloric  acid.  The  hydrochloride  crystallises  in 
rectangular  plates,  and  does  not  yield  ammonia  when  boiled  with 
concentrated  sodium  hydroxide.  It  gives  no  precipitate  with  platinic 
chloride.  When  treated  with  diazobenzene  chloride  and  sodium 
acetate,  it  gives  an  orange,  crystalline  precipitate  which  quickly  tarns 
dark  red ;  this  compound  is  a  powerful  dye.  The  siilphate, 
C6H8N20,H2S04,  forms  thick,  transparent  crystals,  and  melts  at  209". 
Acetylacetonecarhamide  is  most  easily  obtained  by  treating  the 
salphate  with  barium  carbonate,  evaporating  the  filtrate  to  dryness, 
and  extracting  with  benzene.  It  crystallises  from  water  in  short,  thick 
prisms,  melts  at  198°,  and  has  both  basic  and  weak  acid  properties. 
It  is  not  altered  by  treatment  with  nitrous  oxide  or  acetic  chloride. 
The  silver  salt,  05117X20 Ag,  was  obtained ;  the  mercury  salt, 
06H6!N'20Hg,  is  a  yellow  precipitate.     On   bromination,  a  derivative, 

C6H,oN203Br2  (=  C0<^^^;'^^^^gg]>CH2?),  is  obtained;  it  crys- 
tallises in  white,  flocculent  crystals,  turns  grey  at  90°,  blackens  at 
143 — 145°,  and  dissolves  in  ammonia. 

Biurimidiacetylacetone,  CH2(OMe!N'CO'lN'H2)2,  is  obtained  by  the 
condensation  of  acetylacetone  with  2  mols.  of  carbamide.  The  hydro- 
chloride, 0:11121^402,1101,  crystallises  in  slender,  colourless  needles, 
melts  at  180°,  does  not  give  a  precipitate  with  platinic  chloride,  and 
easily  yields  ammonia  when  heated  with  potassium  hydroxide.  When 
heated  with  silver  oxide,  it  yields  carbamide  and  acetylacetonecarh- 
amide. A  molecular  compound  of  the  sulphates  of  diurimidoacetyl- 
acetone  and  carbamide,  07Hi2N4O2,0H4H2O,H2SO4,  crystallises  in 
aggregates  of  slender  needles,  and  melts  at  142°.  Diurimidoacetyl- 
acetone,  prepared  by  treating  this  sulphate  with  barium  carbonate, 
melts  at  199°,  and  is  identical  with  the  compound  obtained  by  A  and 
0.  Oombes  {Bull.  Soc.  Ghim.,  [2],  7,  791)  from  acetylacetone  and 
carbamide. 

The  condensation  products  of  acetylacetone  with  thiocarbamide  are 
obtained  in  a  similar  way  to  those  with  carbamide. 

Acetylacetonethiocarbamide,       ^^"^WCM  ^dla,     crystallises     in 

yellow  needles,  melts  at  210°,  and  easily  yields  compounds  with 
metallic  salts.  The  silver  salt,  06H7N2SAg,AgX03,  is  obtained  as  a 
white  precipitate  on  adding  silver  nitrate  to  the  aqueous  solution. 
The  aqueous  solution  also  gives  a  white  precipitate  with  mercuric 
chloride,  a  yellow  precipitate  with  platinic  chloride,  an  orange  colora- 
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tion  and  then  a  yellowish  precipitate  with  ferric  chloride,  and  a  dirty 
white  precipitate  with  copper  acetate.     The  hydrochloride, 

C6H8NaS,HCl, 

crystallises  in  slender,  yellow  needles,  and  volatilises  when  heated  on 
platinum.  When  the  aqueous  solution  is  treated  with  nitric  acid  and 
silver  nitrate,  it  yields  a  white,  crystalline  precipitate  which  is  not 
silver  chloride ;  when  boiled  with  alcoholic  ammonia  and  mercuric 
oxide,  the  sulphur  is  not  eliminated.  The  aqueous  solution  rapidly 
absorbs  bromine,  and  the  sulphur  is  then  oxidised  to  sulphate.  The 
sulphate  crystallises  in  slender  needles. 

Dithiourimidoacetylacetone,  CH2(CMeIN*CS*NH2)2,  was  not  obtained 
in  the  free  state.  The  hydrochloride  crystallises  in  yellow  scales, 
melts  at  219°,  and  immediately  blackens.  The  aqueous  solution 
gives  a  white  precipitate  with  silver  nitrate,  which  dissolves  in 
ammonia  with  a  dark  brown  coloration.  The  sulphate  crystallises 
in  four-sided  tablets. 

TJrimidohenzoylacetone,  COPh-CH2*CMe!N''CO*NH2,  is  obtained  by 

adding  concentrated   hydrochloric  acid  to    an    alcoholic  solution  of 

benzoylacetone  and  carbamide.     It  forms  small  scales,  melts  at  191°, 

and,  when  treated  with  hydrochloric  acid  and  then  with  ammonia,  is 

converted  into  benzoylacetonecarbamide. 

N'CMe 
Benzoylacetonecarhamide,     ^^"^T^.ppi  ^^^2,   is    obtained    either 

by  heating  benzoylacetone  with  carbamide  or  by  treating  an  alcoholic 
solution  of  benzoylacetone  and  carbamide  with  hydrochloric  acid. 
The  first  method  does  not  give  good  results,  and  benzoylacetonamine, 
biuret,  and  cyan  uric  acid  are  formed.  It  melts  at  228°.  The  hydro- 
chloride sometimes  separates  out  in  yellow,  rhombic  plates.  With 
platinic  chloride  and  hydrochloric  acid,  it  yields  the  salt 

2CnHioN20,H2PtCl6, 
which  crystallises  in  yellow  rosettes.   When  heated  with  concentrated 
hydrochloric  acid  in  a  sealed  tube  at  160°,  it  remains  unaltered. 

Benzoylacetoneguanidine  is  obtained  by  heating  a  mixture  of  benzoyl- 
acetone and  guanidine  carbonate.  It  crystallises  in  small,  sandy 
aggregates,  melts  at  173°,  and  easily  yields  salts  with  acids  and 
metallic  salts.  The  platinochloride  crystallises  in  small,  yellow 
needles>  The  solution  in  hydrochloric  acid  gives  a  white  precipitate 
with  mercuric  chloride,  and  a  soluble  precipitate  with  ferric  chloride. 
The  solution  in  dilute  nitric  acid  gives  a  crystalline  precipitate  with 
silver  nitrate.  It  yields  two  sulphates,  crystallising  in  white  nodules 
and  microscopic  needles.  The  hydrochloride  and  nitrate  crystallise 
in  slender  needles,  the  chromate  in  yellow  needles.  The  acetyl  com- 
pound crystallises  in  nodules,  and  melts  at  146°.  When  it  is  dis- 
solved in  acetic  acid,  treated  with  nitrous  acid,  and  the  mixture 
poured  into  water  and  heated,  it  yields  a  brown,  crystalline  powder 
which  melts  at  206°. 

The  author  was  unable  to  obtain  a  condensation  product  from 
phenacetylacetone  and  carbamide  or  thiocarbamide. 

Phenacetylacetoneguanidinej  'NIl'C<^^' — ; A^^^CHi  -f-  ^H20,  is 


ORGANIC  CHEMISTRY.  113 

obtained  by  heating  pbenacetylacetone  with  guanidine  at  115 — 120°. 
It  crystallises  in  needles,  and  melts  at  108°.  With  platinic  chloride 
and  hydrochloric  acid,  it  gives  a  yellow,  crystalline  precipitate. 

E.  C.  R. 

Cuprammonium  Double  Salts.  By  T.  W.  Richaeds  and  H. 
O.  Shaw  (Amer.  Ghem.  J.,  15,  642—653;  compare  Abstr.,  1892,  953). 
— Cwprammonium  acetuhromide,  Cu(NH3)2Br*C2H302,  is  formed  by 
treating  cupric  bromide  with  alcoholic  ammonia,  and  dissolving  the 
cuprammonium  bromide  thus  formed  in  alcoholic  acetic  acid.  It 
forms  fairly  permanent,  deep  blue,  apparently  monoclinic  crystals, 
and  has  the  sp.  gr.  2*  134. 

Ammoniocuprammonium  acetocMoride,  Ca(!N'H3)3Cl*C2H302  +  HgO,  is 
prepared  by  mixing  concentrated  solutions  of  copper  chloride,  acetic 
acid,  and  ammonia  with  alcohol.  It  forms  brilliant,  blue  crystals  of  a 
pearly  lustre,  and  loses  ammonia  and  water  slowly  on  exposure  to 
the  air. 

Complex  cuprammonium  acetochloride, 

[Cu(NH3)2ClC2H302]2,3NH4-CoH302  +  7H2O, 

is  formed  when  cupric  chloride  is  treated  with  a  large  excess  of  concen- 
trated ammonia,  the  excess  cautiously  neutralised  with  glacial  acetic 
acid,  and  the  whole  treated  with  alcohol  and  allowed  to  evaporate. 
It  forms  brilliant,  blue  crystals  of  a  violet  tinge,  and  although  soluble 
in  a  small  quantity  of  water,  it  is  decomposed  by  larger  quantities.  It 
decomposes  when  exposed  to  the  air,  losing  water  and  ammonium 
acetate. 

Cuprammonium  formohromide,  Cu(]S'H3)2Br*CII02,  is  prepared 
similarly  to  the  acetic  compound. 

Cupric  ammonic  acetochloride,  CuCl2,2NH4*C2H302,  occurs  as  a  bye- 
product  from  some  of  the  above  preparations.  It  forms  bright  green, 
almost  cubical  crystals. 

Tetrammoniotricupr  ammonium  bromide,  3Cu(N'H3)2Br2,4N'H3,  is 
formed  when  strong  hydrochloric  acid  is  cautiously  added  to  a  solu- 
tion of  cupric  bromide  in  the  minimum  quantity  of  alcoholic  ammonia. 
It  forms  deep  indigo  crystals,  and  loses  ammonia  when  moist,  but  is 
more  stable  when  dry.  It  is  converted  by  heat  (160°)  into  an  olive- 
green  substance,  Cu(NIl3)2Br2  (Abstr.,  1891,  399),  which  still  retains 
the  original  crystalline  form.  Rammelsberg's  green,  crystalline  sub- 
stance, CuBr2,5NH3,  may  have  consisted  of  superficially  decomposed 
crystals  of  the  blue  substance.  Jn.  W. 

Syntheses  by  means  of  Zinc  Chloride.  By  I.  Kondakoff  (J. 
pr.  Chem.,  [2],  48, 467—486  ;  compare  Abstr.,  1893,  i, 382) .—The  com- 
pounds of  zinc  chloride  with  define  hydrocarbons  have  been  dealt  with 
(loc.  cit.).  The  tertiary  alkyl  salts  may  be  synthesised  from  defines  and 
organic  acids  in  the  presence  of  zinc  chloride  by  keeping  the  three 
substances  together  at  20" ;  the  ethereal  salt  is  subsequently  separ- 
ated by  decomposing  the  zinc  chloride  compound  with  water. 

In  this  way  tertiary  amylic  acetate  has  been  prepared  ;  also 
tertiary  amylic  formate,  a  colourless  liquid  which  boils  at  112 — 118" 
(759  mm.),  and  has  a  sp.  gr.  of  0*9086  at  0",  and  an  odour  of  amylic 
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acetate ;  tertiary  amylic  propionate^  which  boils  at  142 — 143"5°  (757'3 
mm.),  and  has  a  sp.  gr.  of  0*8769  at  0°  ;  tertiary  amylic  hutyrate,  which 
boils  at  164°  (757-3  mm.),  and  has  a  sp.  gr.  of  0'8766  at  0°;  tertiari/ 
amylic  isohutyrate,  which  boils  at  153 — 155°  (762  mm.),  and  has  a 
sp.  gr.  of  0*8706  at  0°  ;  tertiary  amylic  isovalerate,  which  boils  at 
173—174°  (762-3  mm.),  and  has  a  sp.  gr.  of  08729  at  0°;  tertiary 
butylic  acetate  (b.  p.  51°)  ;  and  tertiary  hexylic  acetate  (b.  p.  143°  at 
757  mm.).  A.  G.  B. 

Action   of  Ethylic   Bromopropionate    on   Sodium  Nitrite. 

By  G.  Lepercq  (Bull  Soc.  Ghim.,  [3],  9,  630— 632).— When  a  mix- 
ture of  ethylic  bromopropionate,  absolute  alcohol,  and  sodium  nitrite 
is  heated  gently  on  the  water  bath,  it  disengages  carbonic  anhydride, 
nitrogen,  nitric  oxide,  and  ethylic  nitrite,  and  from  the  solution,  a 
substance,  C5H9NO3,  can  be  obtained  in  light,  colourless  needles  of 
satiny  lustre.  It  is  identified  with  Meyer  and  Ziiblin's  ethylic  nitroso- 
propionate  by  the  properties  of  its  easily-formed  silver  salt ;  its 
boiling  point  (213°),  however,  differs  from  that  (233°)  given  for  the 
nitrosopropionate.  It  yields  a  granular  solid  nitroso propionic  acid. 
It  is  readily  oxidised  by  potassium  permanganate,  but  without  the 
production  of  ethylnitrolic  acid,  although  a  nitrolic  acid  is  obtained 
with  nitrous  acid  in  the  ordinary  way.  W.  T. 

Transformation  Products  of  Normal   a- Amido valeric  acid. 

By  A.  Menozzi  and  A.  Pantoli  (Gazzetfa,  23,  ii,  209— 214).— The 
iodide  of  potassium  a- trimethylamido valerate,  COOK'CiHg'NMeal,  is 
obtained  by  heating  normal  a- amido valeric  acid  with  methylic  iodide 
in  presence  of  potash.  It  is  very  hygroscopic,  is  soluble  in  water  or 
alcohol,  and  crystallises  in  long,  white  needles.  On  adding  a  solution 
of  iodine  in  hydriodic  acid  to  its  aqueous  solution,  a  periodide  of  the 
base  separates  ;  this  is  ultimately  obtained  in  well-developed  crystals, 
having  a  metallic  green  lustre.  When  the  periodide  is  suspended  in 
water,  and  treated  with  hydrogen  sulphide,  oL-trimethylamidovaleric 
acid  iodide  is  obtained  ;  this  separates  from  dilute  hydriodic  acid  in 
monosymmetric  crystals  containing  2II2O,  a:  b  :  c  =  1*4852  : 1  :  1-2459  ; 
/3  =  80°  33'.  It  melts  at  181—182°,  is  stable  in  the  air,  and  soluble 
in  water  or  alcohol.  On  crystallising  it  from  alcohol,  an  iodide  of 
the  composition  (COOH'C4H8*NMe3)2l  is  obtained,  crystallising  in 
cubes. 

On  treating  the  iodide  melting  at  181 — 182°  with  silver  chloride, 
a.-trimet/iylamidovaleric  acid  chloride,  COOH'C4ll8*NMe3Cl,  is  ob- 
tained ;  it  forms  small,  transparent  prisms,  and  is  soluble  in  water  or 
alcohol.  With  platinic  chloride,  it  yields  a  methylic  plati?iochloride  of 
the  composition  (COOH'C4H8-NMe2)2,Me2PtCl6,2H20  ;  this  forms 
yellow  prisms  which  lose  water  at  100°  and  melt  at  219°.  The 
methylic  aurochloride,  COOH'C4H8*NMe2,MeAaCl4,  is  obtained  in  an- 
hydrous, yellow  laminae  which  melt  at  160°. 

On  treating  the  iodide  of  the  potassium  salt  described  above  with 
moist  silver  oxide  in  aqueous  solution,  silver  iodide  is  deposited  :  this 
is  filtered  off,    the  alkaline  solution  concentrated,   and  the  residue 
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heated  at  120°.      Trimethylamine  is  evolved,  and,  on   treating  the- 
product  with  dilate  sulphuric  acid,  propyUdeneacetic  acid, 
CHsMe'CHICH-COOH, 

is  liberated ;  this  is  a  colourless  oil  which  boils  at  194 — 195°,  and 
remains  liquid  at  —16°  ;  it  has  an  odour  resembling  that  of  a-crotonic 
acid.  It  is  heavier  than  water  at  0°,  but  lighter  at  15°.  The  propyl- 
ideneacetic  acid  prepared  by  Ott  (Abstr.,  1891,  1453)  and  others 
does  not  coincide  in  properties  with  the  authors'  product ;  several  of 
the  salts  of  the  acid  are  described.  During  the  preparation  of  this 
acid,  a  small  quantity  of  normal  a-hydroxy valeric  acid  is  obtained. 

W.  J.  P. 

Composition  of  Rape  Oil.  By  G.  Ponzio  (/.  pr.  Chem.,  [2],  48, 
487— 488).— Reimer  and  Will  (Abstr.,  1887,  1030)  state  that  rape  oil 
contains  the  glycerides  of  erucic  and  rapic  acids,  in  about  equal  pro- 
portions, and  a  little  behenic  acid.  The  author  shows  that  their 
behenic  acid  is  arachidic  acid,  which  the  oil  contains  to  the  extent  of 
about  4  per  cent.  Arachidamide  melts  at  108°  (compare  Schweizer^ 
Abstr.,  1885,  508).  A.  G.  B. 

A  Nitrogenous  Acid  in  Beet  Juice.  By  E.  0.  v.  Lippmann  (Ber., 
26,  3061 — 3063). — A  yellow,  crystalline  deposit  was  obtained  while 
working  up  the  juice  of  beets  which  had  been  frozen  and  thawed. 
The  author  has  isolated  from  this  deposit  an  acid  which  he  believes 
to  be  citrazinic  acid,  C6H5NO4.  It  is  a  yellow,  crystalline  powder, 
scarcely  soluble  in  boiling  water,  decomposes  at  300°  with  an  odour 
resembling  that  of  burning  hair,  and  is  soluble  in  alkalis  and  alkali 
carbonates.  E.  C.  R. 

Oxidation  of  Diallyloxalic  acid  with  Potassium  Perman- 
ganate. By  S.  FOKTN  (/.  pr.  Ghem.,  48,  522 — 533). — Bulitsch  has 
shown  that  a  tetrahydroxyoctolactone  is  obtained  by  oxidising  di- 
allyloxalic acid  with  nitric  acid.  On  the  other  hand,  Schutzky  could 
not  obtain  this  lactone  by  oxidising  with  permanganate  ;  the  author, 
however,  finds  that  by  careful  oxidation  with  this  agent,  under 
conditions  detailed  in  the  original  paper,  the  lactone  is  obtained 
together  with  a  lactonic  acid. 

The   lactonic    acid,  OH-CH2-CH<^^2J>C(OH)-CH2-COOH,  is  a- 

yellowish  syrup,  and  has  a  sour  taste.     The  calcium  salt,  CvHioOvCay 
and  the  barium  salts,  CvHioOvBa  and  (C7H906)2Ba,  are  described. 
Tetrahydroxyoctolactone, 

OH-CH2-CH(OH)-CH2-C(OH)<^Q^>CH-CH2-OH, 

is  a  syrup  and  has  a  sweet  taste.  The  calcium  salt,  (C8Hi507)2Ca  -|- 
2H2O,  and  barium  salt,  (C6Hi607)2Ba,  a  yellowish,  glassy,  hygroscopic 
mass,  melting  at  84°,  were  obtained.  This  lactone  differs  from  the 
compound  obtained  by  the  oxidation  of  diallyloxalic  acid  with  nitric 
acid  as  shown  by  a  comparison  of  the  salts.     The  calcium  and  barium 
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salts,  (C8Hi507)Me",  obtained  by  Bulitsch  are  glassy,  whereas  the 
calcium  salt  obtained  by  the  author  is  crystalline.  These  two 
salts,  moreover,  cannot  be  converted  into  salts  of  the  composition 
(C8Hi306)2Me" ;  the  author's  lactone  does  not  yield  basic  salts 
CsHizOeMe"  and  (C8Hi307)2Me"3,  even  when  boiled  with  the  alkaline 
earths.  Finally,  Bulitsch's  lactone  yields  an  insoluble  lead  salt, 
whereas  the  lead  salt  of  the  above  lactone  is  soluble.  E.  C.  R. 

Ethereal  Salts  of  Oxalacetic  acid.  By  W.  Wislicenus  and 
A.  Geossmann  (Annalen,  277,  375 — 383). — Methylic  oxalacetate^ 
COOMe-CO-CHa'COOMe,  is  prepared  by  adding  methylic  oxalate 
together  with  ether  to  solid  sodium  methoxide,  and  subsequently 
heating  the  mixture  with  methylic  acetate  on  the  water  bath ;  the 
sodium  derivative  thus  obtained  is  decomposed  by  dilute  sulphuric 
acid.  The  methylic  salt  crystallises  in  colourless,  lustrous  needles, 
melts  at  74 — 76°,  and  boils  at  137°  under  39  mm.  pressure;  the 
alcoholic  solution  gives  a  red  colour  with  ferric  chloride.  The  copper 
derivative,  (C6H705)2Cu,  forms  small,  green  needles,  and  melts  at 
214 — 215°  with  decomposition.  The  phenylhydrazone,  already  de- 
scribed by  Buchner   (Abstr.,  1890,  156),  yields  methylic  phenylpyr- 

azolonecarhoxylate,  COOMe*C<^  I  „    ,  when  heated  above  its  melt- 

ing  point;  this  forms  white  crystals,  and  melts  at  197°. 

Amylic  oxalacetate,  COO(C5Hn)-CO-CH2-COO-C5Hii,  is  obtained  by 
adding  amylic  oxalate  and  ether  to  solid  sodium  ethoxide,  and  sub- 
seque^itly  amylic  acetate,  and  decomposing  the  sodium  compound 
with  dilute  acid.  It  is  an  oil  having  an  unpleasant  odour,  boils  at 
167°  under  a  pressure  of  23  mm.,  and  the  alcoholic  solution  gives  a 
deep  red  coloration  with  ferric  chloride;  it  yields  an  oily  phenyl- 
Jiydrazone,  which  condenses  to  amylic  phenylpyr azolonecarhoxylate 
when  heated  at  190°.     The  copper  derivative  melts  at  83 — 85". 

Methylic  ethylic  oxalacetate,  COOMe-CHj'CO'COOEt,  prepared  from 
ethylic  oxalate  and  methylic  acetate  as  in  the  above  cases,  is  a 
colourless  oil  boiling  at  130°  (22  mm.),  and  at  124°  (16  mm.)  ;  the 
copper  derivative  melts  at  134 — 135°.  When  the  phenylhydrazone 
is  heated,  it  is  converted  into  ethylic  phenylpyrazolonecarhoxylate, 
"_NPh 


COOEt-C<^„    1^  ,  melting  at  180— 182°.  A.  R.  L. 

Preparation  of  Amides.  By  A.  Verley  {Bull.  Soc  Ghim.,  [3],  9, 
590 — 692). — Distillation  of  dry  potassium  or  sodium  salts  of  the 
organic  acids  with  ammonium  (or  a  replaced  ammonium)  chloride 
gives  a  better  yield  of  the  corresponding  amides  than  distillation  of 
the  ammonium  salts  directly,  and  the  prodaot  is  readily  purified.  In 
this  way  80  per  cent,  of  the  theoretical  yield  of  acetamide  has  been 
-obtained. 

Methylamine  hydrochloride  distilled  with  potassium  acetate  and  a 
little  acetic  acid  gives  88  per  cent,  of  the  theoretical  yield  of  methyl- 
^cetamide.  Similarly,  a  yield  of  91  per  cent,  of  dimethylacetamide 
is  obtained.     With  formamide,  the  yield  is  78  per  eeat.     Succinimide 


ORGANIC  CHEMISTRY.  117 

requires  the  ammonium  chloride  and  potassium  succinafce  to  be  inti- 
mately mixed.  The  yield  of  product,  purified  by  recrystallisatiou 
after  treatment  with  animal  black,  is  87  per  cent,  of  the  theoretical. 

Dimethi/lformamide. — This  substance  is  prepared  exactly  like 
dimethyla3etamide.  It  is  a  liquid  of  a  feeble  but  not  disagreeable 
odour,  boiling  without  decomposition  at  155° ;  sp.  gr.  0*968  at  20°. 

W.  T. 

Formation  of  Dithienyl  Derivatives  from  Thiophen.  By  A. 
TOHL  and  0.  Ebkrhard  (Ber.,  26,  2945— 2947).— When  sulplmryl 
chloride  is  mixed  with  thiophen  and  a  small  quantity  of  aluminium 
chloride  added,  a  violent  action  takes  place,  sulphurous  anhydride  and 
hydrogen  chloride  being  evolved.  The  residue  contains  small  quan- 
tities of  chloro thiophen,  but  consists  chiefly  of  a  mixture  of  trichloro- 
dithienyl  and  dichlorodithienyl.  Trichlorodithienyl,  C8S2H3CI3,  forms 
short  needles,  and  melts  at  103''  ;  it  is  converted  by  the  action  of 
bromine  into  trlchlorotribromodith'ienyl,  G8S2Cl3Br3,  which  crystallises 
in  long,  pale  yellowish  needles,  and  melts  at  214 — 215°.  Dichloro- 
dithienyl, CsS-.HiCla,  forms  thin,  yellowish  plates,  melts  at  109 — llU°, 
and,  on  treatment  with  bromine,  yields  dichlorotetrabromodithienyl, 
CgSvCloBri,  which  crystallises  in  reddish  needles,  and  melts  at 
221—222°.  H.  G.  C. 

Action  of  Sulphuric  acid  on  Chlorothiophen.  By  A.  Tohl 
and  0.  Eberhard  {Ber.,  26,  2947— 2949).— The  presence  of  small 
quantities  of  chlorothiophen  in  the  product  of  the  action  of 
sulphuryl  chloride  on  thiophen  in  presence  of  aluminium  chloride 
(see  preceding  abstract)  leads  to  the  supposition  that  this  is  the  first 
product  of  the  action,  and  that  it  undergoes  conder.sation  to 
dithienyl  derivatives  in  presence  of  sulphuryl  chloride.  The  authors 
have  therefore  endeavoured  to  bring  about  the  same  condensation  by 
treating  chlorothiophen  with  concentrated  sulphuric  acid.  The 
a-chlorothiophen  is  obtained  in  much  larger  quantity  from  sulphuryl 
chloride  and  thiophen  if  the  mixture  is  diluted  with  ether,  and  may 
be  readily  prepared  in  this  manner.  When  treated  with  sulphuric 
acid,  it  is  converted  chiefly  into  chlorothiophensulphonic  acid  and 
chlorodith'ienyl,  CsSgHsCl,  but  the  latter  could  not  be  obtained 
quite  pure  ;  with  bromine  this  yields  chloropentabromodithienyly 
CsSgClBrs,  which  crystallines  in  long,  white  needles,  and  melts  at 
238 — 240".  The  barium  salt  of  chlorothiophensulphonic  acid, 
(C4SH2Cl-S03)2Ba  +  2H,iO,  crystallises  from  alcohol  in  small  druses 
of  white  needles.  H.  G.  C. 

New  Method  of  preparing  lodochlorides.  By  A.  Toiil  (Ber.^ 
26,  2949 — 2950). — A  very  good  yield  of  the  iodochlorides  may  be 
obtained  by  treating  the  iodo-derivative  with  sulphuryl  chloride  in 
ethereal  solution,  the  presence  of  a  little  water  being  necessary  to 
start  the  reaction.  Satisfactory  results  have  been  obtained  by  this 
method  with  iodobenzene,  pariodotoluene,  1:3:  4-iodometaxyleDe,  and 
iodomesitylene.  H.  G.  C. 

VOL.  LXVl.   i.  '     k 
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Electrolytic  Reduction  of  Nitrobenzene.  By  C.  Haeussermann 
(Chem.  Zeit.,  17,  129  and  209). — This  paper  was  published  prior  to 
those  of  Gattermann  and  Koppert  (Abstr.,  1893,  i,  567 ;  this  vol.,  i, 
72).  The  reduction  of  nitrobenzene  in  alkaline  solution  is  carried 
out,  as  follows: — Nitrobenzene  (25  grams)  dissolved  in  alcohol 
(350  c.c.)  and  mixed  with  a  solution  of  sodium  hydroxide  (40  grams) 
in  water  (50  c.c.)  is  introduced  into  a  porous  cell  which  contains  the 
cathode  (iron  or  platinum,  according  to  the  nature  of  the  solution)  ; 
the  porous  cell  stands  in  an  outer  vessel  containing  a  platinum  or 
carbon  anode  and  filled  with  dilute  sodium  hydroxide.  A  current  of 
6 — 8  amperes  at  a  potential  of  6  volts  is  used.  The  precipitation  of 
hydrazobenzene  at  the  cathode  soon  commences,  and  at  the  end  of 
10  hours  benzidine  is  obtained.  Orthonitrotoluene  yields  the  corre- 
sponding compounds,  but  in  smaller  quantity  than  nitrobenzene.  If 
the  reduction  is  conducted  in  acid  solution,  the  porous  cell  is  charged 
with  nitrobenzene  (25  grams),  sulphuric  acid  (30  grams),  water 
(100  c.c),  and  alcohol  (350  c.c).  The  current  used  is  5  amperes 
at  a  potential  of  4*5  volts.  Benzidine  sulphate  soon  commences 
to  separate  at  the  cathode,  and  on  adding  water  to  the  fil- 
trate azoxybenzene  is  precipitated.  When  the  solutions  are  pre- 
viously heated  to  60°,  traces  of  aniline  are  also  formed,  whereas  the 
greater  portion  of  the  nitrobenzene  remains  unaltered,  so  that  the 
electrolytic  production  of  aniline  seems  impracticable  ;  the  same  may 
be  said  of  that  of  ortho-  and  para-toluidine.  When,  however,  a  solu- 
tion of  metanitrobenzenesul phonic  acid  in  dilute  sulphuric  acid  is 
submitted  to  a  current  of  3  amperes  at  a  potential  of  4  volts,  met- 
anilinesulphonic  acid  is  obtained.  A.  R.  L. 

Action  of   Carbonyl    Chloride    on  Picramic    acid.    By  F. 

Rudolf  (J.  pr.  Chem.,  [2],  48,  425 — 446).— Finely  powdered 
picramic  acid,  ra.  p.  168 — 169°  (uncorr.),  was  heated  at  130 — MO'' 
for  4 — 5  hours  with  a  15  per  cent,  solution  of  carbonyl  chloride  in 
chloroform,  in  a  sealed  tube.  The  solid  product  of  the  reaction  was 
washed  with  chloroform  and  crystallised  from  water. 
The  hydroxy diniiropheny I  isocyanate, 

0H-C6U2(N03)2-N:C0  [OH  -.  J^  :  (NO^)^  =  l  :  2  :  4  :  6], 

thus  obtained,  crystallises  in  small,  nearly  white,  obliquely  truncated 
prisms,  and  in  long  needles.  It  melts  at  222 — 223°  (uncorr.),  and 
dissolves  very  sparingly  in  cold  water,  more  freely  in  hot  water, 
ether,  acetone,  concentrated  sulphuric  acid,  and  glacial  acetic  acid, 
sparingly  in  benzene,  and  not  at  all  in  chloroform.  Its  solutions  are 
acid  ;  when  heated  with  water  for  some  hours,  it  is  hydrolysed  into 
picramic  acid  and  carbonic  anhydride.  The  sodium,  potassium,  and 
silver  derivatives,  corresponding  with  the  formula 

were  prepared. 

When  the  isocyanate  is  heated  with  ammonia  in  aqueous  or 
alcoholic  solution,  the  amwowi'/m  derivative  of  carhamidodinitrophenol , 
NHi-O  CpH,(N02)3']SrH-CO-NH2,  is  obtained  in  the  form  of  small,  thick, 
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red  prisms.  The  carbamidodinitroplienol,  liberated  by  acidifying  the 
ammonium  salt,  is  identical  with  Grriess'  uramidodinitrophenjlic 
acid  (/.  pr.  Ghem.,  [2],  5, 1)  ;  by  hydrolysis,  it  is  converted  into  the 
original  isocyanate  and  ammonia. 

With  aniline,  the  isocyanate  forms  pJienylcarbamidodimtrophenol, 
OH-C6H2(N02)2*NH-CO'NHPli,  which  crystallises  in  microscopic,  red 
prisms,  and  decomposes  at  200°.  With  phenylhydrazine,  phenyl- 
hydrazine  carhamidodinitrophenol  phenylhydrazide, 

is  produced ;  it  crystallises  in  orange  needles,  and  decomposes  at  130° ; 
when  heated  with  solvents,  it  loses  phenylhydrazine,  becoming  phenyl- 
hydrazinecarbamidodinitrophenol,  OH*C6H2(N02)2'NH*C()*N"2H2Ph, 
which  crystallises  in  microscopic  needles,  and  melts  with  decomposi- 
tion at  202— 203°. 

By  heating  the  isocyanate  with  alcohol,  ethylic  hydroxy dinitrophenyU 
carbamate  is  obtained;  this  crystallises  in  yellow  needles,  melts  at 
153°,  and  dissolves  in  the  usual  organic  solvents  except  light  petr- 
oleum. When  heated  with  hydrochloric  acid,  it  yields  ethylic  chloride, 
carbonic  anhydride,  and  picramic  acid  hydrochloride.  The  am- 
monium^ potassium^  n.r\d  silver  derivatives  are  described.  The  corre- 
sponding metkylic  salt,  analogously  prepared,  crystallises  in  yellow 
needles,  and  melts  at  179°  (uncorr.).  A.  G.  B. 

Action  of  Sodium  on  7-Bromopropylphenyl  Ether.    By  W. 

Salonina  {Ber.,  26,  2987— 2988).— The  author  describes  the  pre- 
paration of  hexamethylene  derivatives  from  7- bromopropyl phenyl 
ether.  The  latter  substance,  when  heated  with  sodium,  yields,  in 
addition  to  sodium  phenoxide,  a  small  amount  of  hexamethyleue- 
glycoldiphenyl  ether,  OPh-CH2-[CH2]4-CH3-OPh,  which  crystallises 
from  alcohol  in  long  needles,  melts  at  83°,  and  is  only  slightly  soluble 
in  cold  alcohol.  When  this  ether  is  heated  with  concentrated 
hydrobromic  acid  at  150°,  it  is  converted  into  hexamethylene  di- 
bromide,  CH2Br[CH2]4-CH2Br,  which  boils  at  240—247°  without 
decomposition.  Hydriodic  acid  at  110°  converts  the  diphenyl  ether 
into  the  corresponding  diiodide,  CH2l*[CH2]4*CH2l,  which  is  au 
almost  colourless  liquid,  decomposes  on  distillation,  and  solidifies,  on 
cooling,  to  a  mass  which  melts  at  — 7°.  The  author  is  continuing  his 
investigations.  A.  H. 

Compounds  of  Picric  acid  with  Pheaols  and  Ketones.  By 
R.  v.  GoEDiKE  {Ber.,  26,  3042— 3046).— The  compounds  are  ob- 
tained by  adding  a  hot  saturated  solution  of  picric  acid  in  50  per  cent, 
alcohol  to  a  similar  solution  of  the  phenol.  A  small  excess  of  phenol 
is  used,  to  prevent  the  compound  being  contaminated  with  picric 
acid.  The  picrates  are  somewhat  stable,  but  decompose  when  heated 
at  100°  or  in  a  desiccator  over  sulphuric  acid.  They  are  also  decom- 
posed by  boiling  with  ammonia  or  soda. 

Phenol  picrate,  C6H5'OH,2C6H3N307,  crystallises  in  bright  yellow 
needles,  and  melts  at  53°. 

Orthocresol  picrale,    2C7H7'OH,3C6HaN307,    crystallises    in    orange 

k  2 
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needles,  and  melts  at  88°.  Neither  metacresol  nor  paraoresol  eoml>lnps 
witli  picjic  acid. 

Ortho-xylenol  jncrale,  hCJl^'O'E^^CJl.^.sOn,  forms  orange  cryslals, 
and  melts  at  82°.  Paraxylenol  also  yields  a  picrate  ;  metjixylenol 
does  not. 

Of  the  dihydroxy benzenes,  only  pyrocatechol  combines  with  picric 
acid.  The  picrate,  CrH4(OH)2,C6H3N307,  crystallises  in  orange 
needles,  and  melts  at  122°, 

Guaiacol  picrate  crystallises  in  beautiful,  orange  needles,  and  melts 
at  86°.  Greosol  picrate  crystallises  in  yellow  needles,  and  melts  at  96°. 
Ethylguaiacol  pierage  crystallises  in  orange  needles,  and  melts  at  90°. 
Proyylguaiarol  picrate  crystallises  in  red  needles,  and  melts  at  59°. 

Pyrogallol  and  phloroglucinol  do  not  yield  picrates.  Dimethyl- 
pyrogallol  picrate  crystallises  in  yellow  needles,  and  melts  at  53°. 

OrthochI or ophenol  picrate,  CfiHiCl'OHjCsHaNaOT,  crystallises  in  bright 
yellow  needles,  and  melts  at  81 — 82°. 

Acetophenone  picrate,  COMePh.CsHaNsO:,  forms  greenish  yellow, 
quadratic  crystals,  and  melts  at  53°. 

Gallacetophenone  picrate  crystallises  in  orange  needles,  and  melts  at 
133°. 

The  anthor  draws  attention  to  the  fact  that,  as  a  rule,  it  is  only 
the  ortho-compounds  which  are  able  to  form  picrates.  E.  C.  R. 

Essence  of  Tarragon  and  its  Conversion  into  Anethoil.    By 

E.  Grimaux  {Compt.  rend.,  117,  1089— 1092).— When  essence  of 
tarragon  is  subjected  to  fractional  distillation,  about  60  per  cent, 
boils  between  210°  and  215°,  and  after  four  distillations  this  product 
boils  between  210*5'^  and  212°  under  a  pressure  of  747"4  mm.  Neither 
the  crude  essence  nor  the  puritied  product  contains  any  anethoil. 

EstragoU  C]oHi202,  the  chief  constituent  of  essence  of  tarragon,  boils 
at  215 — 216°  (corr.)  ;  sp.  gr.  at  15°  —-  09325;  index  of  refraction 
for  D  =  1  523.      Its  boiling  point  is  16 — 17°  below  that  of  anethoil. 

Estrago'il  is  easily  converoed  into  anethoil  by  heating  it  on  a 
water  bath  for  about  24  hours  with  three  or  four  times  its  weight 
of  concentrated  alcoholic  potash,  and  the  product  is  identical  with 
the  anethoil  obtained  from  the  oil  of  aniseed. 

It  would  seem  that  estragoil  and  anethoil  diifer  in  the  isomerism  of 
the  group  C3H5,  the  constitution  of  the  former  being 

OMe-C6H4'CH,-CH:CH2, 

and  of  the  latter  OMe*C6H4*CH!CHMe,  the  difference  being  the  same 
as  that  which  exists  between  eugenol  and  isoeugenol,  safrole  and 
isosafrole.  The  difference  between  the  boiling  points  of  the  two 
isomerides  is  practically  the  same  in  all  three  cases. 

The  methyl  derivative  of  the  chavicol  obtained  by  Eykmann  from 
the  oil  of  the  betel  nut  boils  at  226°,  and  is  probably  a  stereoisomeride 
of  anethoil,  and  not  a  propenylic  derivative  like  estragoil. 

C.  H.  B. 

Condensation  Products  of  Monobasic  acids  with  Resorcinol. 
By  G.  COHN  (/.  vr.  Chem.,  [2],  48,  384—410;  compare  Abstr.,  1893, 
i,    719). — The    following    conclusions    are    drawn: — (1)    Monobasic 
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acids  condense  with  resorcinol,  under  certain  conditions,  to  form 
fluoresceins.  (2)  The  character  of  these  colouring  matters  is  inde- 
pendent of  the  nature  of  the  acid,  for  they  are  all  similar  in  colour, 
fluorescence,  spectrum,  solubility,  and  in  the  nature  of  their  deriva- 
tives. (3)  All  give  similar  tetrabromo-substitution  products,  eosins 
containing  the  bromine  in  the  resorcinol  nucleus.  (4)  The  influence 
of  the  acid  is  exhibited  in  the  facts  that  (a)  aliphatic  fluoresceins  show 
a  smaller  aflinitj  for  animal  fibres  than  do  aromatic  fluoresceins  ;  and 
(6)  the  more  complex  acids  yield  more  highly  halogenised,  redder 
derivatives,  (5)  Benzoic  acid  and  benzotrichloride,  with  resorcinol 
and  zinc  chloride,  yield  the  same  colouring  matter,  whilst  benz- 
aldehyde  gives  a  product  which  differs  from  the  benzoins. 

A.  G.  B. 

Reaction  of  Sodium  Alkyloxides  with  Tribromotrinitro- 
benzene.  By  C.  L.  Jackson  and  W.  H.  Waeren  {Amer.  Ghem.  /.,  15, 
(507 — 642;  compare  Abstr.,  1891,  1024). — With  sodium  ethoxide, 
tribromotrinitrobenzene  yields  diethyltribromonitroresorcinol,  tri- 
ethyltrinitrophloroglucinoJ,  and  the  products  of  hydrolysis  of  the 
latter. 

Diethyltribromonitroresorcinol  is  converted  by  boiling  alcoholic 
sodium  hydroxide,  with  elimination  of  bromine,  into  diethylbromo- 
nitruresorcinol  N02*C6H2Br'(OEt)2,  a  substance  crystallising  in  long, 
silky,  white  needles,  and  melting  at  115°. 

Trlethyltrimtrophloroglucinol,  C6(N02)3(OEt)3  crystallises  in  long, 
slender  plates,  turns  brown  on  exposure  to  the  air,  and  melts  at 
]  19 — 120°.  It  is  bydrolysed  by  alcoholic  sodium  hydroxide  into 
diefhyltrini'trophloroglucinol,  OH*C6(N'02)3(OEt)2,  and  trinitrophlowgluc- 
inol  with  IU3O.  The  former  crystallises  in  straw-coloured  needles  or 
]»risms,  and  melts  at  89".  It  decomposes  alkaline  carbonates ;  the 
sodium  salt  crystallises  in  fine,  orange-red  needles.  The  latter 
crystallises  in  yellow,  hexagonal  prisms,  and,  when  free  from  water, 
melts  at  167°.  The  low  melting  point  (158°)  found  by  Benedikt 
{Ber.^  11,  1376)  was  probably  due  to  imperfect  dehydration.  The 
two  substances  are  formed  in  the  preparation  of  the  triethyl  compound 
if  moisture  is  not  excluded,  the  hydrolysis  being  efl^ected  by  sodium 
liydroxide  formed  by  the  action  of  moisture  on  the  sodium  ethoxide. 
The  influence  of  benzene  on  the  relative  proportion  of  the  phloro- 
glucinol  and  resorcinol  compounds  was  investigated,  and  it  was  found 
that  less  nitrous  acid  (335  per  cent,  of  the  theoretical)  was  evolved, 
and  therefore  less  resorcinol  compound  formed,  when  benzene  was 
present  than  when  alcohol  alone  was  used  (45*9  per  cent.).  In  the 
presence  of  ethylic  acetate,  the  principal  product  was  dinitrobromo- 
phenetoil,  m.  p.  147°,  the  formation  of  which  was  probably  due  to  the 
hydrolysis  of  the  resorcinol  compounds,  since  when  the  solvents  were 
previously  dried  the  yield  was  much  less. 

By  the  action  of  a  solution  of  sodium  methoxide  in  methylic  alcohol 
on  tribromotrinitrobenzene,  dimethyltribromonitroresorcinol  (loc.  cit.) 
is  formed  together  with  dimethyUri7iitrophlorogJucinol,  crystallising 
in  yellowish  needles,  and  melting  at  77 — 7H\  The  alkali  salts 
^re  yellow. 

Sodium  propoxide  in  the  presence  of  alcohol  and  benzene  yields 
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tripropi/iri^iitrophlorogJunnol,  a  snbstancecT  ystalligingin  yellow  prisms, 
and  melting  at  109 — 110°.  The  corresponding  isopropyl  compound 
crystallises  in  colomless  prisms,  and  becomes  orange  on  exposnro  to 
the  air;  it  melts  at  130°.  Sodium  isobutoxide  and  isoamyloxide 
also  react  with  tribromotrinitrobenzene,  but  the  products  were  not 
examined.  Nitrite  as  well  as  bromide  was  formed  in  all  the  above 
cases  ;  the  relative  amount  of  nitrite  tended  to  dirainisb  as  the 
molecular  weight  increased. 

Sodium  benzyloxide  in  benzylic  alcohol  solution  (prepared  by 
dissolving  sodium  in  benzylic  alcohol)  yields,  with  a  benzene  solution 
of  tribromotrinitrobenzene,  trihenzijltrinitrophloroghccinol  and  trinitro- 
phloroglucinol.  The  former  substance  crystallises  in  white  needles 
and  is  discoloured  by  the  air;  it  melts  at  171°.  A  small  quantity  of 
benzylic  bromide  is  also  formed.  Since  this  substance  is  without 
action  on  the  sodium  salt  of  trinitrophloroglucinol,  its  presence  may 
be  due  to  the  direct  action  of  the  sodium  benzyloxide  on  the  trinitro- 
tribromobenzene. 

TriphenyltrinitrophloroglTicinol,  C6(N'02)3(OPh)3,  is  converted  by 
alcoholic  sodium  ethoxide  into  the  corresponding  ethyl  compound, 
with  elimination  of  phenol.  Jn,  W. 

Some  Peculiar  Cases  of  Isomerism.  By  R.  Fabinyi  {Zeit. 
physikal.  Ghem.,  12,  564 — 582). — When  asarone  is  dissolved  in  abso- 
lute alcohol,  and  amy  lie  nitrite  and  then  alcoholic  hydrogen  chloride 
are  added  to  the  cooled  solution,  green  prisms  (m.  p.  159'4°)  of 
asarylaldoxime  hydrochloride  are  obtained.  If,  however,  the  alcoholic 
hydrogen  chloride  be  added  first,  and  then  the  amylic  nitrite,  rtd 
prisms  are  formed  which  melt  at  161*6°.  These,  on  analysis,  were 
found  by  the  author  to  give  numbers  also  corresponding  with  asaryl- 
aldoxime hydrochloride,  and  were  thus  isomeric  with  the  green  prisms. 
The  free  aldoximes  from  these  salts  are  both  anti-aldoximes  ;  they 
differ  very  slightly  from  each  other,  and  give  acetyl  compounds  which 
are  still  more  similar,  one  and  the  same  aldoxime  being  regenerated 
from  the  two  acetyl  derivatives.  The  hydrochlorides,  on  repeated 
recrystallisation  from  glacial  acetic  acid,  approximate  gradually  to 
each  other  in  colour,  melting  point,  and  solubility,  the  final  substance 
obtained  from  both  being  golden  yellow,  and  melting  at  155'5°.  The 
hydrochloride  of  the  aldoxime  prepared  directly  from  asarylaldehyde 
crystallises  in  golden  yellow  needles  which  melt  at  155'4°. 

Several  other  examples  of  similar  cases  of  isomerism  are  alluded 
to.  J.  W. 

New  Formation   of  Secondary  Aromatic  Amines.     By  Y. 

Merz  and  S.  Paschkowezky  (J.  pr.  Chem ,  [2],  48,  454 — 466). — The 
method  consists  in  heating  halogen  benzene  hydrocarbons  with 
primary  amines  and  a  strong  inorganic  base.  In  this  way,  phenyl- 
paratolylamine  is  obtained  from  bromo-,  chloro-,  and  iodo-benzene 
respectively,  and  paratoluidine  ;  also  from  parabromo-  and  pariodo- 
toluene  respectively,  and  aniline.  Phenylorthotolylamine  is  obtained 
from  bromobenzene  and  orthotoluidine  ;  diphenjlamine  from  broruo- 
benzene  and  excess  of  aniline ;    diparatolylamine  from  parabromo- 
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toluene  and  paratoluidine  ;  and  aniline  from  bromobenzene  and  am- 
monia. ^-   ^'  i^. 

Isomerism  in  the  Azo-Series.  By  J.  T.  Hewitt  (Ber.,  26, 
2975 — '2978). — Orthochlorohenzeneazophenol,  C6H4C1*N"2'C6H4*0H,  pre- 
pared by  treating  a  mixture  of  orthochloraniline  nitrate  and  phenol 
with  potassium  nitrite,  is  precipitated  from  alcoholic  solution  by  the 
addition  of  water  in  fine,  yellow  needles  melting  at  85°.  It  is  very 
readily  soluble  in  the  usual  organic  solvents,  but  almost  insoluble  in 
water,  and  is  precipitated  from  its  solution  in  alkalis  by  carbonic 
anhydride.  When  heated  for  an  hour  at  80°,  it  is  converted  into  a 
light  red  substance  of  the  same  composition,  melting  at  96°. 
This  modification  behaves  in  the  same  way  towards  solvents 
as  the  yellow  form,  but  the  latter  is  precipitated  by  acids  from 
its  solutions  in  alkalis,  and  by  water  from  alcoholic  solution.  This 
behaviour  might  be  accounted  for  either  by  tautomerism  as  expressed 
in  the  formulae  C6H4C1-N:N-C6H4-0H  and  CeHiCl-NH-N.'CeHiiO,  or 
.    ,  .  .  GeUiCl-N       ^  CeH^Cl-N  ^    , 

by  geometrical  isomerism,  ^^,^^^^^  and  i^.c^H^-OH-    ^''^' 

the  modifications  when  treated  with  acetic  anhydride  yield  the  same 
acetate,  which  crystallises  in  fine  yellow  needles,  and  melts  at  100^.  It 
is  insoluble  ia  water,  readily  soluble  in  alcohol,  &c.  The  benzoate 
crystallises  from  hot  alcohol  in  yellow  plates,  melting  at  131°. 

Metachlorohenzeneazophenol  crystallises  from  dilute  alcohol  in 
splendid,  brownish -violet  needles,  which,  after  heating  at  80°,  become 
pale  yellow,  and  then  melt  at  135°.  The  acetate  separates  from 
dilute  alcohol  in  yellowish-red  plates  melting  at  92°.  The  benzoate 
forms  yellow  scales,  and  melts  at  118°. 

Parachlorobenzeneazophenol,  which  was  previously  known,  does 
not  yield  an  isomeric  form  when  heated.  Its  acetate  crystallises  from 
alcohol  in  hair-like,  yellow  needles,  and  melts  at  160°.  The  benzoate 
forms  small,  yellowish-red  plates  melting  at  154°.  A.  H. 

Diazosulphides.  By  P.  Jacobson  (Annalen,  277,  209—218). — 
An  introductory  paper  (see  following  abstracts  and  p.  137).  The 
orthodiazosulphides,  unlike  the  orthodiazooxides,  are  colourless  com- 
pounds resembling  in  this  respect  the  azimides  obtained  by  the  action 
of  nitrous  acid  on  the  orthodiamines.  They  generally  crystallise 
well,  have  a  characteristic,  sweetish  odour,  and  are  very  feebly  basic. 
The  first  representative  of  the  class,  chlorophenylene  diazosulphide, 
was  obtained  by  Beilstein  and  Knrbatow  (Annalen,  179,  82). 
Bernthsen  (Abstr.,  1889,  775)  described  another  member  of  the 
group,  namely,  diazothiodiraetliylaniline,  whilst  the  simplest  members 
were  prepared  by  the  author  (Abstr.,  1889,  135  and  772). 

A.  R.  L. 

Phenylene  Diazosulphide  and  its  Derivatives.  By  P.  Jacobson 
andH.JANSSEX  (Annalen,  111,  218 — 231). — Phenylene  diazosulphide, 

Cf,H4<^g^N  (Abstr.,  1889,  135),  is  prepared  by  the  action  of  nitrous 

acid  on  amidophenyl  mercaptan.     The  compound  melts  at  35-5 — 36", 
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when  heated  in  a  capillary  tube,  whilst  by  introducing  a  thermometer 
into  a  quantity  of  the  fused  substance  the  solidifying  point  (?)  was 
found  to  be  34-95";  it  boils  at  129°  (corr.)  under  a  pressure  of 
10  mm.,  and  at  188°  (corr.)  under  a  pressure  of  150  mm.  It  is 
insoluble  in  dilute  acids,  but  dissolves  in  concentrated  hydrochloric 
acid,  being  reprecipitated  on  dilution  with  water  ;  a  molecular  weight 
determination  by  the  cryoscopic  method  established  the  above 
formula.  A  quantity  of  the  compound  (03 — 0"5  gram)  dissolved  in 
5 )  per  cent,  alcohol  and  injected  subcutaneously  into  a  rabbit  causes 
death  in  48  hours  ;  the  toxic  phenomena  consist  in  the  gradual 
p  iralysis  of  the  central  nervous  system  accompanied  by  a  continuous 
lowering  of  the  temperature.  The platinochloride,  (C6H4N"2S)2,H2PtC]6, 
forms  small,  six-sided  tablets;  a  crystalline  additive  compound, 
C6H4]S"2S,HgCl2,  was  also  obtained.  Phenylene  diazosulphide  remains 
unaltered  when  heated  in  sealed  tubes  with  alcohol  at  150 — 1G0°,  with 
20  per  cent,  potash  at  150°,  and  with  27  per  cent,  sulphuric  acid  at 
200°,  or  when  boiled  with  alcoholic  ammouiacal  silver  solution.  When 
boiled  with  tin  and  hydrochloric  acid,  orthoamidophenyl  mercaptan 
is  formed,  whilst,  if  treated  with  oxidising  agents,  the  gre  iter  portion 
remains  unaltered,  and  the  remainder  appears  to  undergo  complete 
combustion..    When  he  ited  at  200 — 250°  until  gas  ceases  to  be  evolved, 

S 
the  residue  consists  of  diphenylene  bisulphide,  CeHi<^^]>C6H4. 

C6H4-]Sr^         .  ^    , 

MethylphenyUmdiazosuIphine   iodide,    ^iniyr  -r    ^^,    ^s   prepared    by 

heating  phenylene  diazosulphide  with  an  excess  of  methylic  iodide  in 
a  seiled  tube  at  100°  ;  it  crystallises  from  water  in  red  needles.     The 

C  H  'N 
compound    '  ^N  forms  stout,  red  prisms. 

Shit! — 

MethylphenylenediazosulpMne  chloride,     \^^     *     ^^>   is   obtained  by 

digesting  a  solution  of  the  iodide  with  silver  chloride ;  it  crystallises 
in  colourless,  hydrated  prisms.  When  concentrated  solutions  of 
ammonium  picrate  are  added  to  those  of  the  iodide,  double  decom- 
position ensues,  and  crystalli^ie  picrates  are  precipitated. 

A.  R.  L. 

Homoiogues  of  Phenylene  Diazosulphide.  By  P.  .Jacobson  and 
E.  Net  {Annalen,  277,  232 — 236). — The  homoiogues  of  phenylene 
diazosulphide  are  prepared  from  the  ethenyl  compounds  of  the  corre- 
sponding amidoraercaptans  (compare  Abstr.,  1889,  772)  ;  the  latter 
being  heated  with  alcoholic  potash  in  sealed  tubes  at  180 — 190°,  and 
the  resulting  amidomercaptans  treated  with  nitrous  acid. 

N 
^oluylene  diazosulphide,  CeRMeK^y^    [Me  :  S  :  N  =   1:3:4], 

crystallises  in  colourless  tables,  melts  in  a  capillary  tube  at  42 — 43°, 
;  nd  distils  without  decomposition  under  diminished  pressure  ;  the 
solidifying  point  (?)  determined  with  a  large  quantity  of  the  fused 
substance   is  409°.     On  reduction  with  tin  and  hydrochloric  acid, 


n 
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it  behaves  in  an  analogous  manner  to  plienylene  diazosulphide,  and, 
when  heated  at  20U — 220°,  it  yields  ditotuylene  bisulpJiide, 

C6H3Me<g>C6H3Me, 

which  crystallises  in  faintly  yellowish  needles,  and  melts  at  116°  ; 
methyltoluylenesulpMne  iodide  forms  beautiful  golden-yellow  prisms. 

Xylylene  diazosulphide,  C6H2Me2<g >N  [Meg :N:S  =  1:3:4:5], 

crystallises  in  lustrous  needles,  and  melts  at  37°;    dixylylene  hisulph- 

ide,  C6H2Me2<;^>C6H2Me2,  prepared  by  heating  it  at  250°,  melts  at 

118°.  Xylylene  diazosulphide  shows  little  tendency  to  combine  with 
methylic  iodide,  and^  when  heated  in  a  sealed  tub«  at  100°  with  it, 
only  a  very  small  quantity  of  a  compound  soluble  in  water  is 
obtained. 

CumyJenediazosulpMde^C6B.M.ei<^^^N,  CTjstsiWises  in  prisms,  and 

melts  at  85°  ;  its  odour  is  faint  and  not  characteristic^  and  it  loses  its 
nitrogen  at  a  higher  temperature  (270°)  than  the  lower  homologues, 
but  a  homogeneous  substance  could  not  be  isolated  from  the  residue. 

A.  R.  L. 

Substitution  Deriyatives  of  Phenylene  Diazosulphide.    By 

P.  Jacobson  and  A.   Kwaysser   (Annalen,   277,   237 — 256). — Nitro- 

carhimidothiopJienol,  N02-C6H3<^  ^C-OH,  is  thus  prepared.    Phenyl- 

thiocarbimide  is  boiled  for  18  hours  with  absolute  alcohol,  and  the 
phenylthiourethane  thus  formed  is  oxidised  with  alkaline  potassium 
ferricyanide  (see  Abstr.,  1886,  876).  The  product,  ethoxyphenyl- 
thiocarbimide,  is  then  hydrolysed  with  hydrochloric  acid,  whereby 
carbimidothiophenol  is  obtained,  which  is  dissolved  in  glacial  acetic 
acid,  and  treated  in  the  cold  with  nitric  acid  of  sp.  gr.  152.  The 
nitro-derivative  crystallises  in  stellate  aggregates  of  light  yellow 
needles,  and  melts  at  252".  When  an  excess  of  soda  is  added  to  its 
solution  in  dilute  soda,  the  sodium  salt  separates  as  a  yellow,  crystal- 
line precipitate.  The  ethylic  salt  forms  faintly  yellow,  silky  needles, 
and  melts  at  205°. 

Nitramidophenyl  mercaptan,  K02-C6H3(NH2)-SH  [NO. :  NH2 :  SH 
=  5:2:3]  (Mylius,  Inaug.  Diss.,  1883),  is  obtained  by  heating  nitro- 
carbimidothiophenol  with  aqueous  ammonia  of  sp.  gr.  095  in  a  sealed 
tube  at  160 — 170°;  it  forms  microscopic,  pale  yellow  needles,  melts 
at  83 — 84°,  and  is  oxidised  when  exposed  in  the  moist  condition  to 
the  air,  forming  the  bisulphide,  S2[C6H3(NH2)*N02]2 ;  this  compound 
is,  however,  best  prepared  by  oxidising  the  mercaptan  with  ferric 
chloride  ;  it  crystallises  in  lemon-yellow  needles,  and  melts  at 
236 — 237°.       When   the    mercaptan    is    digested    with    concentrated 

N" 
formic  acid,  the  methenyl   derivative,  N02*C6H3<g^CH  (Mylius, 

{loc.  cit.),  melting  at  176 — 177°,  is  produced. 

Nitrophenylene  diazosulphide,  NOz'CeHaxC^o  ^N,  is  obtained  by  the 
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action  of  nascent  nitrous  acid  on  the  nitramidophenyl  mercaptan ;  it 
crystallises  in  golden-yellow  leaflets,  melts  at  136 — 137°,  and,  when 
reduced  with  ammonium  sulphide,  yields  the  corresponding  amido- 
pheni/lene  diazosulphide,  which  crystallises  in  long,  colourless  needles, 
and  melts  at  112°  ;  when  a  solution  of  the  base  in  hydrochloric  acid 
is  treated  with  sodium  nitrite,  a  dark  violet  coloration  is  produced  on  the 
addition  of  a-naphthol,  and  a  brownish-red  coloration  on  the  addition  of 
resorcinol.  Attempts  to  prepare  the  amidophenylene  diazosulphide 
by  the  action  of  nitrous  acid  on  diamidophenyl  mercaptan  were  unsuc- 
cessful. The  author  found  it  impossible  to  prepare  hydroxyphenylene 
diazosulphide  from  the  amido-derivative  by  the  diazo-reaction. 

Nitrocarbimidothiophenol  (see  above),  when  reduced  with  stannous 
chloride  and  hydrochloric  acid,  yields  the  corresponding  amido- 
compound,  which  crystallises  in  dull,  colourless  needles,  melts  at 
222 — 223°,  and  forms  a  picrate  melting  at  242°. 

CyanocarhimidothiopTienol,  CN'CeHg-cC^^^C'OH,  obtained  from  the 

amido-compound,  by  Sandmeyer's  method,  forms  pale  yellow,  micro- 
scopic needles,  melts  (not  sharply)  above  250°,  and  when  fused  with 
potash  yields  carboxyamidochiophejwl,  which  was  not  isolated,  but  con- 
verted by  treatment  with  nascent  nitrous  acid  into  carboxypheaylene 

diazosulphide,  COOH'CeHs'C^o^N';  this  was  purified  by  means  of  the 

mefhylic  salt  (m.  p.  150 — 151").  The  free  acid,  obtained  by  the 
hydrolysis  of  the  methylic  salt  with  10  per  cent,  potash,  forms 
nodular,  radiating  aggregates  of  minute  needles,  melts  at  138 — 139°, 
and  decomposes  a  little  above  this  temperature  with  evolution  of  gas. 

A.  R.  L. 
Azimides.     By  R.  Nietzki  and  N.  Prinz  {Ber.,  26,  2956—2960). 
— When  nitrazimidobenzene  is  reduced  with  stannous  chloride  and 
hydrochloric   acid,  it  yields  the  corresponding  amidoazimidohenzene, 

NHa'CeHa-cC^^^jj^N,  which  crystallises  from  hot  water  in  colourless 

plates  melting  at  162°.  It  forms  two  series  of  salts,  one  with  acids 
as  an  amido-compound,  and  one  with  bases  as  an  azimido-compound. 
The  dihydrochloride,  the  monhydrochlonde,  and  the  platinochloride, 
CeHeNijHaPtCle  +  HgO,  have  been  prepared,  and  also  the  silver  salt, 
CfiH.iNiAg,  which  is  a  voluminous,  somewhat  gelatinous,  precipitate. 
With  acetic  anhydride,  only  a  7nonacetyl  derivative  melting  at  248° 
could  be  obtained. 

Amidoazimidobenzene  can  only  be  diazotized  in  strongly  acid  solu- 
tion, and  is  converted  by  sodium  nitrite,  under  ordinary  conditions, 
into  the  azo-derlvative,  N3*C6H4*N2*C6H3(NH2)'N3,  which  forms  yel- 
lowish-brown plates,  and  melts  above  300°.  Amidoazimidobenzene 
also  very  readily  combines  with  other  diazo-derivatives,  yielding  azo- 
colours  which  closely  resemble  those  obtained  in  a  similar  manner 
from  diazobenzene.  Thus  diazosulphanilic  acid  yields  with  amido- 
azimidobenzene the  azo-derivative,  HSOa'CeHi'Na'CeHsNs'NHz,  which 
separates  in  orange-yellow  crystals  on  the  addition  of  sodium  acetate. 
This  azo-derivative  when  subjected  to  reduction  with  stannous 
chloride  and  hydrochloric  acid,  yields  a  new  substance  which,  from 
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its  composition  and  mode  of  formation,  must  be  diamidoazimidohenzene. 
It  has  only  been  obtained  in  the  form  of  the  dihydrochloride, 

CeH.NsCHCl)^, 
as  the  free  base  rapidly  oxidises  in  the  air ;  the  solution  of  the  salt, 
when  treated  with  an  orthodiketone  such  as  croconic  acid  or  glyoxal, 
yields  azines,  proving  that  the  two  amido-groups  are  combined  with 
adjacent  carbon  atoms,  the  diamidoazimidohenzene  having  therefore 

.       H  N  -  IS^ 

the  constitution  jj^j^^C6H2<[-j^jt^N'.     Whether  the  amido-groups 

occupy  the  1  :  2-  or  2  :  3-position  is  uncertain,  but  the  authors  regard 
the  latter  as  the  more  probable. 

By  the  action  of  nitrous   acid  on  the  diamido-compound,  the  two 
amido-groups  are  converted  in  the  usual  manner  into  an  azimido- 

group,    diazimidohenzene,    N<^^TT]>C6H2<^-»^|j^!^r,    being    formed. 

After  purification,  this  forms  colourless  needles  melting  above  300° ;  it 
is  an  extremely  stable  substance,  and  may  be  dissolved  in  concentrated 
nitric  acid,  and  reprecipitated  unaltered  by  the  addition  of  water. 

H.  G.  C. 
Constitution  of  the  Amido-derivatives  of  Hydroxylamine. 
By  G.  MiNUNNi  and  G.  Ortoleva  {Gazzetta,  23,  ii,  237 — 244;  com- 
pare Minunni,  Abstr.,  1891,  697). — On  heating  dibenzhydroxamic 
acid  with  phenylhydrazine  on  the  water  bath,  benzoylphenylhydr- 
azine  and  a  little  benzoic  acid  are  obtained.  The  reaction  probably 
proceeds  in  two  stages,  in  the  first  of  which  benzoylphenylhydr- 
azine  and  benzhydroxamic  acid  are  formed,  w^hilst  in  the  second  stage 
the  latter  reacts  with  more  phenylhydrazine,  giving  the  benzoyl 
derivative  and  hydroxylamine.  On  gently  heating  dibenzhydroxamic 
acid  with  aniline,  benzanilide  is  obtained,  whilst  with  paratoluidine 
the  oxamic  acid  yields  benzoylparatoluidide ;  in  these  cases  also,  the 
action  would  seem  to  proceed  in  two  stages.  These  results  can  only 
be  explained  by  assigning  the  constitution  NHBz'OBz  to  dibenzhydr- 
oxamic acid ;  the  formula  proposed  by  Lossen  would  indicate  a  very 
different  behaviour  under  such  treatment.  W.  J.  P. 

''  Dil'ormazyl  and  its  Relations  to  Diamidrazone.    By  E.  Bam- 

p-EKGER  and  F.  Kuhlemann  {Ber.,  26,  2978 — 2982;  compare  Abstr., 
1893,  i,  84).— When  acids  containing  the  group  -CO-CH.-CHo-CO- 
are  treated  with  an  excess  of  alkaline  diazobenzene,  they  are  decom- 
posed, with  formation  of  diformazyl, 

N2HPh:C(N2Pb)-C(N2Ph):N2HPh, 

along  with  other  products.     Thus  levulinic  acid, 

COMe-CHa-CH^-COOH, 

yields  acetic  acid,  carbonic  anhydride,  and  diformazyl;  acetonedi- 
acetic  acid  (hydrochelidonic  acid),  CO(CH2*CH2-COOH)2,  yields  the 
same  substance  along  with  carbonic  anhydride  and  succinic  acid, 
whilst  the  osazone  of  dihydroxytartaric  acid  (tartrazin), 

N2HPh:C(COOH)-C(COOH):N2HPh, 
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gives  this  same  compound  and  carbonic  anhydride,  together  with  a 
small  amount  of  other  products.  Succinic  acid  itself  is  not  attacked 
by  alkaline  diazobenzeue. 

Diformazyl  crystallises  in  greenish -brown  plates,  with  a  surface 
lustre  which  varies  from  yellow  to  dark  green  according  to  the  con- 
ditions of  crystallisation.  It  melts  at  226°,  gives  a  red  powder,  and 
forms  deep  red  solutions  in  organic  solvents.  It  is  very  readily 
soluble  in  benzene,  readily  in  hot  alcohol,  almost  insoluble  in  light 
petroleum.  With  sulphuric  acid,  it  yields  a  deep,  indigo-blue 
solution.  It  is  a  strong  base,  forming  salts  which  are  readily  soluble 
in  water,  but  almost  insoluble  in  dilute  acids,  so  that  they  are  precipi- 
tated from  aqueous  solution  by  the  addition  of  a  few  drops  of  acid. 
The  sulphate,  C26H22N8,H2S04,  forms  dark,  orange-red  needles  with 
a  splendid  golden-green  reflection,  and  decomposes  at  232° ;  it 
crystallises  well  from  alcohol  and  chloroform,  in  which  it  is  readily 
soluble.  The  hydrochloride,  C26H22N8  HCl,  is  very  similar  to  the 
sulphate;  it  decompo3es  at  248°.  When  treated  with  alcoholic 
ammonium  sulphide,  diformazyl  is  converted  into  diamidrazone, 
N2HPh:C(NH2)-C(NH2):N2HPh,  identical  with  that  obtained  by 
Senf  from  phenylhydrazine  and  cyanogen.  This  mode  of  formation 
is  a  further  proof  of  the  formula  proposed  for  diamidrazone  by 
Bamberger  and  de  Gruyter  (this  vol.,  i,  23).  A.  H. 

Aromatic  Oxychlorophosphines.  By  A.  Michaelis  and  G. 
ScHULZE  (Ber.,  26,  2937 — 2940).— When  phosphorus  oxychloride 
and  dry  aniline  hydrochloride  are  heated  together  in  molecular  pro- 
portions, together  with  a  little  benzene,  hydrogen  chloride  is  evolved, 
and  anilineoxychlorophosphine,  NHPh-P0Cl2,  is  formed.  The  latter  is 
separated  from  the  oily  residue  by  treatment  with  light  petroleum, 
and  it  can  be  purified  by  recrystallisation  from  benzene  and  light 
])etroleum.  It  forms  thick,  almost  cubic,  crystals  or  needles,  melts  at 
84°,  and  does  not  fume  in  the  air;  it  cannot  be  distilled  without 
decomposition,  and  is  slowly  attacked  by  cold  water,  readily  by  the 
hot  liquid.  With  alcohols,  it  forms  ethereal  salts  which  are  being 
investigated.  Paratoluidmeoxychlorophosphine,  CeH^Me-NH-POCla,  is 
obtained  in  a  similar  manner  from  paratoluidine,  and  forms  thick, 
white  crystals  melting  at  104°.  H.  G.  C. 

Thioaldshydes  and  their  Conversion  into  Derivatives  of 
Stilbene.  By  K.  Kopp  {Annalen,  277,  389—361 ;  compare  Abstr., 
1892,  718). — ^-Trithiosalicylaldehyde,  C2iHigS303,  is  prepared  by  dis- 
solving salicylaldehyde  in  a  well  cooled  alcoholic  solution  of  hydrogen 
chloride,  treating  with  hydrogen  suphide  for  2 — 2^  hours  at  — 10°,  and 
allowing  the  product  to  remain  for  two  days ;  too  large  a  quantity  of 
hydrogen  chloride  is  to  be  avoided.  The  compound  separates  from 
alcohol  in  six-sided  plates  containing  3  mols.  CalleO,  and,  when  pure,  is 
colourless  and  tasteless  ;  it  melts  at  210°.  When  iodine  is  added  to  its 
alcoholic  solution,  the  compound  remains  unaltered  ;  inasmuch,  there- 
fore, as  all  the  known  a-trithioaldehydes  are  by  this  treatment  con- 
verted into  the  /3-modifications  (Baumann  and  Fromm,  Abstr.,  1891, 
1050),  the  author's  conclusion  that  his  substance  is  the  /3-compound 
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appears  justified.  The  sodium  derivative,  C^iHjsSsOiiNaa,  crystallises 
in  faintly  yellowisli  leaflets;  the  benzoyl  derivative,  C42H:^oS30fi,  melts 
at  218°.  Polymerised  henzoyltlnosaHcyl aldehyde  is  obtained  by  the 
action  of  hydrogen  sulphide  on  a  10  per  cent,  solution  of  benzoyl- 
thiosalicylaldehyde  in  alcohol ;  the  compound  melts  at  95 — 98°,  and 
is  converted  into  benzoyl-/3-tritliiosalicylaldehyde  when  dissolved  in 
ethylic  iodide  and  heated  with  iodine. 

^-Trithionietahydroxyhenzaldehyde,  C21H18S3O3,  prepared  from  meta- 
hydroxybenzaldehyde  in  the  same  manner  as  the  isomeride,  forms 
colourless  needles  containing  3  mols.  CaHgO,  and  melts  at  212°;  the 
benzoyl  derivative  melts  at  146°.  Polymerised  thiomethylmetahydroxy- 
benzaldehyde  is  obtained  when  an  alcoholic  solution  of  methylmeta- 
hydroxybenzaldehyde  is  saturated  with  hydrogen  sulphide,  and 
allowed  to  remain  for  1 — 2  days  ;  it  sinters  at  90°,  and  melts  at 
95 — 97°.  If  heated  at  160°,  or  treated  with  iodine  in  ethylic  iodide 
solution,  ^-trithiomethylmetahydroxybenzaldehyde,  C24H24S3O3,  is  pro- 
duced ;  it  melts  at  147"^,  and  becomes  brown  at  180°. 

ft-Trithioparahydroxybenzaldehyde,  CoiHigSgOy,  commences  to  darken 
at  165°,  and  melts  at  215°;  the  tribenzoyl  derivative  melts  at  225°. 

Beiizoylparahydroxybenzaldehyde,  OBz'CeHi'CHO,  melts  at  72°,  and 
is  converted  by  hydrogen  sulphide  into  a  polymeric  benzoylthiopara- 
hydroxybenzaldehyde  melting  at  98°,  which  yields  the  ^-trithio-modi- 
fication  when  treated  with  iodine. 

/3-Dihydroxystilbene,  OH-OeHrCHICH-CeHi'OH  [OH: OH  =  2  :  2'], 
is  obtained  in  small  amount  on  heating  /3-trithiosalicylaldehyde  or  the 
polymeric  compound,  but  more  conveniently  by  warming  dibenzoyl- 
oxystilbene  (see  below)  with  alcoholic  potash  ;  it  crystallises  from  alco- 
hol in  transparent,  flat  needles  having  a  bluish  fluorescence,  and  melts 
at  197°.  If  distilled,  it  undergoes  partial  decomposition ;  the  main  por- 
tion, however,  passes  over  unaltered,  whilst  a  small  quantity  is  con- 
verted into  a-dihydroxystilbene,  m.  p.  95°  (Harries,  Abstr.,  1892, 
168)  ;  the  two  compounds  are  separated  by  taking  advantage  of  the 
fact  that  the  lower  melting  isomeride  is  more  volatile  with  steam  than 
the  higher.  The  conversion  of  the  latter  into  the  former  was  not 
accomplished.  Attempts  to  convert  stilbene  into  an  isomeride  by 
heating  it  were  unsuccessful.  Elbs  (Abstr,,  1893,  i,  272)  has  observed 
the  existence  of  two  diethoxydinaphthostilbenes,  which  appear,  how- 
ever, to  have  different  relations  to  each  other  from  what  the  dihydroxy- 
stilbenes  have.  jB-Dibenzoyloxystilbene,  C2SH20O4,  already  mentioned,  is 
obtained  when  a  small  portion  of  /3-trithiobenzoylsalicylaldehyde  is 
rapidly  raised  to  a  temperature  of  295 — 305"";  it  forms  colourless 
needles,  melts  at  174°,  and  the  dibromide  melts  at  176°  with  decom- 
position.    Hrjrries  describes  an  isomeric  compound  {loc.  cit.). 

Diorthomethoxystilbene  (see  Abstr.,  1892,  719). 

Dme^Aoa'2/6^h7feme, OMe-CeHrC H:C H-C6H4-OMe  [OMe :  OMe  =  3 : 3'], 
is  obtained  by  distilling  polymerised  methylthiometahydroxybenz* 
aldehyde  with  a  large  excess  of  iron  powder ;  it  crystallises  in 
rhombic  tables,  and  melts  at  99 — 100°.  Bibenzoyloxy stilbene  is  formed 
when  /3-trithiobenzoylmetahydroxybenzaldehyde  is  heated  at  oOO'' ;  it 
melts  at  160°. 

Paradihydroxy stilbene  (Elbs  and  Hoermann,  Abstr.,  1889,  997)  i^ 
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obtained  In  small  quantity  by  heating^  trithiohydroxybenzaldehyde, 
or  in  better  yield  by  hydrolysing'  its  di benzoyl  derivative  witli  alco- 
holic pofasb.  The  last  mentioned  dibenzoyl  derivative  is  formed 
when  polymerised  benzoylthioparahydroxybenzaldehjde  is  heated  at 
2L0 — 220°;  it  melts  at  288°.  A  stilbene  derivative  is  not  obtained 
when  polymerised  benzoylthioparahydroxybenzaldehyde  is  rapidly 
heated  to  250°. 

Diparamethoxystilbene  (see  Abstr.,  1892,  719;  1893,  i,  272). 

A.  R.  L. 

New  Synthesis  of  Coumarone.  By  G.  Komppa  (Ber.,  26, 
2968 — 2972). — Coumarone  was  first  obtained  by  Fittig  and  Ebert 
{Annaleti,  226,  354),  who  assigned  to  it  the  formula 

but  did  not  strictly  prove  its  constitution.  The  accuracy  of  this 
formula  is  proved  by  the  author,  who  has  prepared  coumarone  synthe- 
tically from  orthamido-w-chlorocinnamene,  N'H./CfiH4'CH!CHCJ.  This 
substance  has  been  previously  obtained  by  Lipp  (Ber.,  17,  1070),  but 
w^as  not  further  investigated  by  him.  It  crystallises  from  light  petr- 
oleum in  long  prisms  melting  at  55'5 — 56*5°,  and  separates  from 
alcohol  in  well-formed,  monosymmetric  crystals.  T\\e  platinochloride 
forms  long,  brownish-yellow  needles.  Acetylorthamido-w-chJorocin- 
namene,  NHAc*C6H4*CH!CHCl,  crystallises  in  dazzling  white,  matted 
needles,  melting  at  158 — 159°,  and  is  readily  soluble  in  alcohol. 
Orthohydroxy-iv-chlorocinnamene,  OH'CeHi'CHiCHCl,  is  obtained  by  the 
action  of  nitrous  acid  on  the  amido-compound.  It  crystallises  in  long, 
thick  needles  melting  at  54'5 — 55'5°,  and  is  readily  soluble  in  alcohol, 
&c.,  sparingly  in  water.  It  may  be  preserved  for  a  considerable  time 
in  the  air  without  change. 

When  this  hydroxy- compound  is  dissolved  in  concentrated  aqueous 
potash,  and  the  solution  heated  by  steam,  it  is  converted,  with  elimi- 
nation of  hydrogen  chloride,  into  coumarone,  which  separates  as  an 
oil. 

The  author  is  endeavouring  to  prepare  the  hitherto  unknown 
benzothiophen  in  a  similar  manner.  A.   H. 

Some  Derivatives  of  Methylic  Gallate  and  Dibromogallate. 

By  A.  Bi^TRix  {Bull  Soc.  Chim.,  [3],  9,  692— 696).— The  bismuth 
derivative  of  methylic  gallate,  COOMe-C6H2(OH)2-0-Bi(OH)2,  is  a 
clear  yellow  powder,  insoluble  in  water,  alcohol,  and  ether.  It  is 
decomposed  on  melting.  The  lead  derivative,  whatever  the  proportion 
of  lead  acetate  used  to  precipitate  it,  has  a  nearly  constant  composition, 
its  formula  being 

COOMe-C6HXOH)[OPbO-C6H2(OH)./COOMe]2. 

It  is  a  white  precipitate,  insoluble  in  water,  alcohol,  and  ether,  and 
blackens  on  heating. 

Methylic  lead  dibromogallate,  OH-C6Br2(02Pb)-COOMe,  is  preci- 
pitated of  a  greenish-blue  colour,  rapidly  becoming  green.  It  is 
insoluble  in  all  neutral  solvents,  and  melts  with  decomposition. 
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Methylic  triacetyldibromogallate,  C6Br2(OAc)3-COOMe,  is  formed 
by  heating  together  acetic  chloride  and  methylic  dibromogallate. 
It  is  a  white  compound  melting  at  150°,  insoluble  in  water,  and  can 
be  crystallised  from  boiling  alcohol.  W.  T. 

lodoterephthalic  acid  and  lodosoterephthalic  acid.    By  H. 

Abbes  (Ber.,  26,  2951— 29b6).— lodoterephthalic  acid,  CeHalCCOOH)^, 
is  readily  prepared  by  the  action  of  alkaline  permanganabe  on  met- 
iodoparatoliiic  acid  (Abstr.,  1893,  i,  581),  and  crystallises  from  hot 
water  in  slender,  yellow  needles,  which  in  the  crude  state  melt  at 
274 — 276°,  but  sublime  when  pure.  The  neutral  sodium,  barium,  and 
calcium  salts  are  crystalline  and  soluble  in  water,  whilst  the  silver  salt 
forms  an  amorphous,  white,  insoluble  powder.  The  diwethyJic  salt 
crystallises  from  hot  water  in  long,  yellowish  needles,  melts  at  77 — 78°, 
has  an  aromatic  odour  and  sharp  taste  ;  the  monomethylic  salt  melts 
at  186°. 

lodoterephthalic  acid  is  converted  by  the  action  of  fuming  nitric 
acid  or  of  an  excess  of  potassium  permanganate  into  the  correspond- 
ing lodosoterephthalic  acid,  IO*C6H3'(COOH)2,  which  forms  a  yellowish 
precipitate,  melts  at  260°  with  evolution  of  gas,  and  liberates  iodine 
ftom  potassium  iodide  solution.  It  may  also  be  obtained  by  convert- 
ing iodoterephthalic  acid  into  the  iodochloride,  which  is  a  yellow, 
wax-like  mass,  and  acting  on  it  with  a  little  soda  solution.  The 
iodoso-acid  only  yields  salts  in  which  one  atom  of  hjdrogen  is  dis- 
placed by  metals,  the  acid  sodium,  ammonium ,  barium,  and  calcium 
salts  being  crystalline,  and  the  silver  salt  a  yellow,  amorphous  mass. 
The  monomethi/lic  salt  crystallises  in  white,  lustrous  plates,  and  decom- 
poses potassium  iodide  in  the  cold.  The  fact  that  the  iodoso-acid 
only  acts  as  a  monobasic  acid,  whilst  the  iodo-acid  is  bibasic,  points  to 
the  conclusion  that  an  intramolecular  salt  formation  has  taken  place 
in  the  iodosoterephthalic  acid,  which  may,  like  iodosobenzoic  acid, 

be  represented  by  the  tautomeric  formulas  '       i         r^r\r\      ^^^ 

HO*  I — CgHs'COOH 
10-C«H,(C00H)2. 

All  attempts  to  replace  the  amido-group  in  amidometatoluic  acid 
by  iodine  were  unsuccessful,  the  corresponding  hydroxy-acid  being 
always  obtained,  whatever  method  was  employed.  H.  G.   C. 

Dinitroterephthalic  acids.  Bv  C.  Haeussermann  and  E.  Martz 
(Ber.,  26,  2d8-Z—2mb).—  Orthodimtrotereji)hthalic  acid 

[(C00H)2 :  (NOOa  =  1:4:2:3] 

is  prepared  by  heating  dinitroparaxylene  m.  p.  93°,  or  dinitropara- 
tolujlic  acid  m.  p.  248",  with  nitric  acid  of  sp.  gr.  15  at  170°.  It 
is  only  slightly  soluble  in  nitric  acid,  and  separates  from  hot  water  in 
well-formed  crystals  with  a  vitreous  lustre.  It  melts  with  decom- 
position at  above  290°,  and  deflagrates  when  rapidly  heated  on 
platinum  foil. 

Metadinitroterephthalic  acid  [(N02)2  =  3:5]  may  be  obtained  from 
the   dinitroparaxylcLe    m.  p.    124°,  or  fiom  the  dinitroparatoluylic 
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acid  m.  p.  158",  by  oxidation  with  nitric  acid  and  by  tlie  nitration 
of  mononifcroterephthalic  acid.  It  dissolves  readily  in  hot  water, 
forming  a  yellow  solution,  and  separates  on  cooling  in  yellowish, 
distorted  crystals,  with  a  vitreous  lustre,  which  melt  at  255°  with 
decomposition.  The  barium  salt  is  a  pale  yellow,  flocculetit  mass, 
and  is  readily  soluble  in  water.  Separation  of  barium  carbonate  takes 
place  when  the  solution  is  boiled  ;  and  the  salt  completely  decomposes 
into  barium  carbonate  and  1:8:  5-dinit7obenzoic  acid,  when  the  solu- 
tion is  heated  for  some  time  at  200 — 250°. 

The  diethylic  salt  forms  white,  matted  needles,  which  melt  at  IQV 
and  volatilise  with  decomposition  at  a  higher  temperature.  It  is 
readily  soluble  in  alcohol,  sparino^ly  in  water. 

Paradinitroterephthalic  acid  [(N02)2  =  2:5]  is  formed  by  the  oxid- 
ation of  the  dinitroparaxylene  m.  p.  147 — 148°,  but  is  best  prepared 
from  the  paradinitroparatoluic  acid  m.  p.  194°.  It  separates  from 
water  in  small,  prismatic  crystals  with  a  vitreous  lustre,  nnd  dissolves 
readily  in  hot  water,  forming  an  almost  coloui-less  solution.  It  melts 
above  280°  with  vigorous  evolution  of  gas,  and  deflagrates  when 
heated  on  platinum  foil.  The  barium  salt  is  a  flesh-coloured  powder 
which  is  readily  soluble  in  water.  The  diethylic  salt,  which  is  rather 
less  soluble  in  alcohol,  ether,  and  benzene  than  the  corresponding 
meta-compound,  crystallises  in  lustrous  needles,  and  melts  at  144°  ; 
when  treated  in  alcoholic  solution  with  tin  and  hydrochloric  acid, 
it  is  converted  into  diethylic  diamidoterephthalate.  which  was  obtained 
by  Baeyer  (Ber.,  19,  430)  by  the  oxidation  of  the  diimide  of  ethyl ic 
succinosuccinate.  A.  H. 

Sulphones  from  Benzylic  Alcohol  and  Benzoic  acid.    By  P. 

Genvresse  (Bull.  Soc.  Ghim.,  [3],  9,  707 — 710). — JDibromdifolyl- 
sulphone,  S02(C6ll4'CH2Br)2,  is  obtained  by  brominating  ditolyl- 
sulphone.  It  forms  small,  white  crystals,  melts  at  108^  and  is  soluble 
in  hot  alcohol  and  in  chloroform. 

Dihydroxydifolylsulphone,  S02(C6H4*CH2*OH)2,  is  obtained  by 
treating  the  preceding  compound  with  aqueons  potassium  carbonate. 
It  forms  a  mass  of  fine  needles.  It  is  soluble  in  alcohol  and  in 
boiling  water,  much  less  soluble  in  cold  water.  It  melts  at  156°,  and 
decomposes  on  further  heating. 

Dicarboxydiphenylsulphone,  S02(C6H4*COOH)2,  is  obtained  by 
treating  the  preceding  bromo-componnd  with  potassium  perman- 
ganate in  alkaline  solution.  It  is  a  white,  crystalline  substance,  and, 
though  insoluble  in  water  and  almost  insoluble  in  alcohol,  is  very 
soluble  in  ddute  alkaline  solutions.  Its  silver  salt  is  obtained  as  a 
white  precipitate,  not  blackening  in  the  light.  A  pale  green  copper 
salt  has  also  been  obtained,  but  has  not  yet  been  analysed.     W.  T. 

Action  of  Sulphuryl  Chloride  on  Aromatic  Hydrocarbon?. 
By  A.  ToHL  and  0.  Eberhard  (Ber.,  26,  2940— 2945).— Sulphuryl 
chloride  acts  on  benzene  with  formation  simply  of  raonochlon (benz- 
ene, but  if  aluminium  chloride  is  added  to  the  mixture,  a  consider- 
able quantity  of  benzenesulphonic  chloride  and  a  small  amount  of 
diphenylsulphoue    are    also    obtained.      Toluene    is   chlorinated    by 
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sulphurjl  chloride  both  in  the  benzene  nucleus  and  the  side  chain, 
but  in  presence  of  aluminium  chloride  the  chief  product  is  paratoluene- 
sulphonic  chloride,  small  quantities  of  parachloro toluene  and  paradi- 
tolylsulphone  being  also  obtained.  Metaxylene  and  paraxylene  behave 
in  a  similar  manner  to  toluene,  the  latter  yielding  diparaxylylsulphone^ 
which  crystallises  in  needles.  Mesitylene  is  attacked  by  sulphury! 
chloride  at  the  ordinary  temperature  ;  if,  however,  the  mixture  be 
kept  cool,  and  aluminium  chloride  then  added,  chloromesitylene  and 
mesitylenesulphonic  chloride  are  formed.  Pseudocumene  behaves  in 
a  similar  manner,  but  durene,  prehnitine,  and  pentamethylbenzene 
yield  only  chlorinated  products.  Ethylbenzene  is  converted  into  para- 
chlorethylbenzene,  parethylbenzenesulphonic  chloride,  and  ethylhenz- 
enesulphone ;  the  latter  crystallises  in  transparent  plates,  and  melts, 
at  102°.  Isopropylbenzene  yields  the  corresponding  products,  the 
isopropylhenzenesulphone  melting  at  109 — 110°.  Cymene  yields  only 
resinous  products,  whilst  naphthalene  is  converted  chiefly  into 
a-chloronaphthalene  and  a  small  quantity  of  a-naphthalenesulphonic 
chloride.  H.  G.  C. 

The  Strength  of  Orthosulphobenzoic  acid.  By  J.  Shields 
{Ber.,  26,  3027— 3028).— The  author  points  out  that  the  formation  of 
ammonium  orthosulphobenzoate  by  heating  orthosulphobenzoic  acid 
with  ammonium  chloride  in  concentrated  solution  simply  proves  that 
this  acid  is  less  volatile  than  hydrochloric  acid,  but  not  that  it  is  a 
stronger  acid,  as  stated  by  Jesurun  (Abstr.,  1893,  i,  715).  A  deter- 
mination of  the  relative  strength  of  the  acids  must  necessarily  take 
into  account  the  law  of  mass  action.  J.  B.  T. 

Diketohydrindene.  By  W.  Wislicenus  and  F.  Reitzenstein 
(Annalen,  277,  362 — 374). — Triketohydrindene-^-hydrazone, 

C6H4<^^>C:N-NHPh, 

is  precipitated  when  diketohydrindene  is  dissolved  in  the  smallest 
possible  quantity  of  dilute  soda  and  a  solution  of  diazobenzene  chloride 
together  with  sodium  acetate  added ;  it  crystallises  from  aqueous 
alcohol  in  orange -yellow,  prismatic  needles,  melts  at  190°,  and  dis- 
solves in  concentrated  sulphuric  acid  with  a  red  colour,  which  remains 
unchanged  on  adding  a  drop  of  ferric  chloride  solution,  but  changes 
tirst  to  blue  and  subsequently  to  reddish-violet  on  the  addition  of  potas- 
sium dichromate.  When  ether  is  added  to  its  solution  in  alcoholic 
goda,  the  sodium  salt  separates  as  a  reddish-yellow  precipitate. 

When  an  alcoholic  solution  of  benzylidenediketohydrindene 
(Annalen,  252,  75)  is  treated  with  phenylhydrazine,  benzaldephenyl- 
hydrazone  is  obtained,  together  with  the  mono-  and  di-hydrazone  of 
diketohydrindene. 

It  has  been  shown  (Annalen,  252,  72)  that  when  diketohydrindene 
is  heated  by  itself  or  boiled  with  water,  a  condensation  product,  an- 
hydrobidiketohydrindene,  CipHjoOs,  is  formed ;  the  authors  have  con- 
firmed this  formula  by  the  cryoscopic  method,  and  the  following 
experiments  render  it  probable  that  the  compound  has  the  constitution 

YOL.  LXVI.   i.  I 
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C6H4<^Q>C:C<^'g'>CO.  It  dissolves  in  sodium  hydroxide  solu- 
tion witli  an  intense  red  colour,  which  differs  from  that  exhibited  by 
phenol phthale'in  in  that  the  colour  is  not  destroyed  by  excess  of 
alkali.  When  the  alkaline  solution  is  evaporated,  the  residue  taken 
up  with  alcohol,  the  alcoholic  solution  evaporated,  and  the  residue 
triturated  with  alcohol,  the  sodium  salt,  dgHgOslSTa,  is  obtained  as  a 
dark,  brownish-red  powder ;  the  calcium  salt,  (Ci8H903)2Ca,  is  a 
bluish-black  precipitate  ;  and  the  copper  salt  an  almost  black  precipi- 
tate. The  oxime,  CisHioOviNOH,  crystallises  in  small,  yellow  needles, 
commences  to  darken  at  210°,  and  decomposes  above  this  temperature 
without  previously  melting  ;  whilst  its  acetyl  derivative  forms  yellow 
.leaflets,  and  decomposes  above  180°.  When  anhydrobidiketohydr- 
indene  is  suspended  in  absolute  alcohol,  and  phenylhydrazine  (4mols.) 

added,  diketohydrindenediphenylhydrazone,  C6H4<^p)^^Tjpi  ^j^CHj 

(m.  p.  171 — 172°)  is  obtained  ;  but  if  less  phenylhydrazine  (1  mol.)  is 
used,  diketohydrindenemonophenylhydrazone  is  formed.  When  an- 
hydrobidiketohydrindene  is  treated  with  concentrated  sulphuric  acid 
at  the  ordinary  temperature,  or  with  acetic  anhydride  at  150 — 160°, 
further  condensation  takes  place,  and  a  red  compound,  (C18H8O2);,, 
which  does  not  melt  at  310°,  is  produced.  A.  R.  L. 


Symmetrical  /3-Diketones   of  the  Aromatic   Series.     By  A. 

B^HAL  and  V.  Auger  {Bull.  Soc.  Chim.,  [3],  9,  696— 704).— Malonic 
chloride  reacts  with  aromatic  hydrocarbons  in  presence  of  aluminium 
chloride  to  give  a  diketone  of  the  type  R'C0*CH2*C0'lil,  a  ketone  of 
the  type  R'COMe,  and  a  hydrocarbon.  The  diketones  act  as  acid;-, 
forming  metallic  derivatives.  They  are  cryslalline  substances,  in- 
soluble in  water,  but  soluble  in  aqueous  solutions  of  alkalis  and  in 
organic  solvents.  Their  stability  appears  to  increase  with  the  num- 
ber of  carbon  atoms  in  the  molecule  ;  the  lower  members  of  the  series, 
such  as  dibenzoylmethane,  are  readily  decomposed  by  alkalis  into 
ketones  and  acids. 

Ditoluylmethane,  CHo(CO-C6H4Me)2  [Me  :  CO  =  1  :  4],  is  prepared 
by  the  action  of  malonic  chloride  on  toluene.  It  melts  at  12t)°.  It  is 
very  soluble  in  benzene  but  only  sparingly  so  in  absolute  alcohol, 
from  which  it  is  deposited  in  long  needles  ;  its  alcoholic  solution 
becomes  violet  on  adding  ferric  chloride,  and  on  diluting  with  water, 
a  red,  crystalline  powder  of  the  ferric  salt  is  deposited.  It  is  decom- 
posed by  concentrated  soda  into  paramethylbenzoic  acid  and  methyl- 
phenyl  methyl  ketone. 

Diethylbenzoijlmethane,  CH2(CO-C6H4Et)2  [Et :  CO  =  1  :  4],  resem- 
bles the  above  in  mode  of  preparation  and  in  properties.  It  melts  at 
42°.  When  decomposed  by  soda,  it  yields  parethylbenzoic  acid  and 
ethylphenyl  methyl  ketone  ;  the  latter  has  a  sp.  gr.  09719  and  an 
odour  of  aniseed.  The  hydrocarbon  produced  along  with  this  diketone 
is  metadiethylbenzene  (compare  Abstr.,  1890,  498). 

Diorthoxyloylmethave,  CH2(CO-C6H3Me2)2  [Me2 :  CO  =  1:2:4], 
melts  at  138°.     It  is  attacked  by  soda  with  diflBculty,  and  resembles 
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the  preceding  compounds  in  its  products  of  decomposition  and  pro- 
perties.    It  ^ives  a  brown  coloration  with  ferric  chloride. 

Bimetaxyloyhnethane  [Mcs  :  CO  =  1  :  3  :  4]  is  very  soluble  in  acetic 
acid  or  alcohol.  It  forms  prisms  melting  at  82°.  With  ferric  chloride, 
it  gives  a  red  coloration,  becoming  more  violet  on. the  addition  of 
water.  In  its  properties  and  mode  of  decomposition  by  soda,  it  re- 
sembles the  foregoing  compounds. 

Diparaxyloylmelhane  [Me2  :  CO  =  1:4:3],  boils  in  a  vacuum  at 
about  250°.  It  is  very  soluble  in  benzene  and  light  petroleum,  but 
only  sparingly  in  95  per  cent,  alcohol.  It  forms  small  crystals  melt- 
ing at  101 — 102°.  With  very  concentrated  soda,  it  produces  the 
corresponding  dimethylbenzoic  acid  and  dimethyl phenjd  methyl  ketone 
[Me2 :  CO  =  1:4:3],  boiling  at  225°  under  764i  mm.  pressure,  and 
having  a  sp.  gr.  =  1-0154  at  0°. 

Dimesitoylmethane,  CH2(CO-C6H2Me3)3  [Me^  :  CO  =  1  :  3  :  5  :  2], 
melts  at  9t) — 97°.  It  requires  to  be  heated  at  300°  in  a  sealed  tube 
with  soda,  and  then  yields  a  trimethylphenyl  methyl  ketone  and  iso- 
durylic  acid.  It  gives  a  red  coloration  with  ferric  chloride  in  alcoholic 
solution. 

A  diketone  from  cymene  has  been  obtained  as  an  impure  liquid. 
With  soda,  in  a  sealed  tube  at  300°,  it  gave,  in  addition  to  an  acid 
which  was  not  examined  further,  a  ketone  of  agreeable  odour,  boiling 
at  240°,  and  yielding  an  oxime  boiling  at  176°  (21  mm.)  and  melting 
at  84°.  No  diketone  has  been  obtained  in  a  pure  state  from  naph- 
thalene by  means  of  this  reaction.  W.  T. 

Physical  Modification  of  ^-Carbodiphenylimide  and  ^S-Carbo- 
diparatolylimide.  By  C.  Schall  {Ber.,  26,  3064-3065).— When 
iS-carbodiphenylimide  is  carefully  heated  to  its  melting  point  and 
then  suddenly  and  strongly  cooled,  it  solidifies  to  a  yellowish,  amorph- 
ous mass,  which  melts  at  a  lower  temperature  and  is  more  soluble 
than  the  ^-modification.  When  slowly  heated,  it  melts  at  96 — 99"^, 
and  at  108 — 130°  is  reconverted  into  the  yti-niodification  melting  at 
158-160°. 

/3-Carbodiparatolylimide,  when  heated  and  cooled  in  the  same  way, 
is  at  first  semi-fluid,  but  after  a  time  solidifies.  It  now  melts  at 
60 — 70°,  and  cannot  be  reconverted  into  the  y3- modification  by  further 
heating. 

Triparatolylguanidine,  when  heated  and  quickly  cooled,  melts  at 
46  —  50°,  and  at  70 — 80°  is  reconverted  into  the  ordinary  modification, 
melting  at  123—124°. 

A  similar  behaviour  is  shown  by  the  compound  obtained  from 
'3-oarbodiphenylimide  and  phenylhydrazine.  The  new  modification  is 
always  amorphous,  even  if  the  primary  compound  is  crystalline  and 
pure.  E.  C.  R. 

Two    Recent    Publications    on  the   Benzileoximes.     By  Gr. 

^[iNUNNi  aud  G.  Oktolkva  (Gazzetta,  23,  ii,  244 — 248). — This  paper 
deals  with  the  criticisms  of  Auwers  and  Siegfeld  (Abstr.,  1893,  i, 
351)  and  of  Clans  (Abstr.,  1893,  i,  355)  on  the  authors'  work  (Abstr., 
1893,  i,  97).  W.  J.  P. 

I  2 


136  ABSTRACTS   OF   OHKMICAL    PAPERS. 

Reduction  Products  of  Benzilehydrazone.  By  A.  Purgotfi 
(Gazzetta,  23,  ii,  225 — 231). — la  a  previous  prelirninarj  note  (Absfci*., 
]893,  i,  354),  the  aathor  described  a  new  base,  obtained  by  reducing 
benzilehydrazone;  the  supposition  that  the  base  is  amidodibenzile  is 
now  confirmed.  Small  quantities  of  aniline  and  dibenzile  are  also 
produced. 

Amidodibenzile,  CHaPh'CHPh'NHg,  is  an  oil  having  an  aromatic 
odour,  and  boiling  without  appreciable  decomposition  at  310 — 311° 
under  750  mm.  pressure.  It  is  very  soluble  in  alcohol,  ether,  chloro- 
form, or  carbon  bisulphide,  but  only  sparingly  in  water.  Its  hydro- 
chloride crystallises  in  small,  white  needles  melting  at  242 — 243°,  and 
the  platinochloride  in  golden  scales  which  melt  at  about  188°.  The 
oxalate  is  obtained  as  a  white,  crystalline  precipitate  melting  at  158° ; 
the  picrate  melts  at  190°. 

The  constitution  of  the  base  is  established  by  the  fact  that  on 
treating  the  hydrochloride  with  silver  nitrite,  phenylbenzylcarbinol 
is  obtained. 

JDiphenylethyloxamide,  (CH2Ph*CHPh*N^H)2C202,  is  prepared  by 
heating  the  base  on  the  water  bath  with  an  ethereal  solution  of 
efchylic  oxalate.  It  forms  white  needles  melting  at  212°,  and  is 
soluble  in  chloroform  or  boiling  benzene,  but  sparingly  so  in  ether, 
alcohol,  or  water. 

Acetamidodibenzile,  CHsPh'CHPh'XHAc,  obtained  by  heating 
amidodibenzile  hydrochloride  with  acetic  anhydride  and  fused  sodium 
acetate,  crystallises  in  white  needles  melting  at  147 — 148°. 

Dibenzilecarbamide,  CHaPh-CHPh-NH'CO'NHa,  is  prepared  by  the 
action  of  potassium  cyanate  on  the  hydrochloride  described  above  ; 
it  forms  small,  white  crystals  which  melt  at  98°,  and  is  soluble  in 
alcohol,  ether,  benzene,  or  chloroform.  W.  J.  P. 

Action  of  jS-Naphthol  and  a-  and  ;3-Naphthylamines  on  the 
Nitrobenzaldehydes.  By  M.  Zenoni  (Gazzetta,  23,  ii,  215 — 224). 
— The  behaviour  of  /3-naphthol  towards  aliphatic  aldehydes  has  been 
studied  by  Hosaeus  and  by  Abel  (Abstr.,  1893,  i,  100,  172)  ;  the 
present  paper  gives  the  results  obtained  with  the  nitrobenzalde- 
hydes. 

On  adding  a  little  sulphuric  acid  to  an  acetic  acid  solution  of 
orthonitrobenzaldehyde  and  ^-naphthol,  orthonitrobenzaU/S-dinaphthol- 
methane,  N02*C6H4'CH(CioH6'OH)2,  is  slowly  deposited ;  it  forms  a 
crystalline  mass  melting  at  207°,  is  soluble  in  ether,  chloroform,  or 
acetone,  but  insoluble  in  benzene  and  in  light  petroleum.     The  corre- 

P      XT 

sponding    oxide,     N02*C6H4*CH<q'"tt^>0,   is    obtained  by  boiling 

the  acid  solution  during  the  preparation  of  the  previous  substance. 
It  forms  beautiful,  pale  green,  acicular  crystals  which  turn  brown 
above  250° ;  it  is  sparingly  soluble  in  the  ordinary  solvents. 

Metanitrobenzal-^-dinaphtholmethane  is  prepared  in  a  similar  manner 
to  its  ortho-isomeride ;  it  melts  at  184°,  and,  on  boiling  with  potash, 
yields  an  unstable  substance  which  crystallises  in  beautiful  golden 
scales.  The  dinaphthol  derivative  yields  a  crystalline  diacetyl  deriva- 
tive which  melts  at  242°,  and  is  very  sparingly  soluble  in  the  ordin- 
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ary  solvents.     The  oxide  is  obtained  in  silvery  white  scales  melting  at 

220°. 

Orthoiiitrobenzal-/3-diDaphtholraethane  could  not  be  prepared,  the 
oxide  being  obtained  instead  ;  this  subslance  forms  small,  yellow- 
needles  which  turn  brown  when  heated  above  260°. 

On  mixino"  acetic  acid  solutions  of  a-naphthylaraine  and  meta- 
nitrobenzaldehyde,  metanitrohenzal-a-dinaphthylaminef 

N02-C6H4-CH(CioH6-NH2)2, 

separates.  It  is  very  soluble  in  ether  or  chloroform,  and  forma  yellow 
laminae  melting  at  102 — 103°.  The  isomeric  para- derivative  is  ob- 
tained in  yellow  needles  melting  at  161 — 162°,  and  the  or^^o-isomeride 
melts  at  119 — 120°.  The  me^a- derivative,  obtained  from  /3-naphthyl- 
amine,  forms  yellow  crystals  melting  at  90 — 91° ;  the  jpara-isomeride 
is  obtained  in  yellow  needles  melting  at  120 — 121°,  whilst  the  ortho- 
derivative  forms  yellow  crystals  melting  at  92 — 93°,  and  is  very 
sensitive  to  light.  These  derivatives  of  the  naphthylamines  may  also 
be  prepared  by  boiling  the  alcoholic  solutions  of  the  two  constituents. 
If,  however,  fuming  hydrochloric  acid  is  added  to  the  alcoholic  solu- 
tions before  boiling,  nitrophenylhydronaphthacridines  are  obtained ; 
these  will  be  subsequently  studied.  W.  J.  P. ' 

A  Naphthylene  Diazosulphide.    By  P.  Jacobson  and  C.  Schwarz 

(Annalen,  277,  257 — 261;  compare  this  vol.,  i,  123). — It  has  been 

stated  (Abstr.,  1888,  1307)  that  2  :  1-ethenylamidonaphthylmercaptan 

melts  at  81°.    The  authors  find  that  the  melting  point  of  the  compound 

is  not  sharp,  and,  even  after  repeated  recrystallisation  from  aqueous 

alcohol,  it  softens  at  68 — 70',  and  melts  at  about  80° ;  if,  however, 

the  crystals  are  kept  over  concentrated  sulphuric  acid  in  a  partial 

vacuum,  they  effloresce  and  then  melt  sharply  at  48°.     When  the 

compound  is  heated   with   pbthalic    anhydride  and  zinc  chloride,  a 

phthalone  melting  above  300°  is  formed.     When  the  ethenyl  base  is 

heated  at  220 — 230°  with  aqueous  potash,  the  product  dissolved  in 

water,  sodium    nitrite   added,  and  the  solution  treated   in  the  cold 

N 
jvith  dilute  sulphuric  acid,  naphthylene   diazosulphide,  CioHg-c^^^N 

[N  :  S  =  1 :  2],  is  obtained ;  it  crystallises  in  small  needles,  having 
a  bronzy  lustre,  melts  at  89°,  appears  to  decompose  on  exposure  to 
light,  and  resembles  phenylene  diazosulphide  in  its  behaviour. 

A.  R.  L. 

^-Naphtholcarboxylic  acid  (m.  p.  216°)  and  its  Derivatives. 
By  S.  Robertson  {J.pr.  Chem.,  [2],  48,  534— 636).— /3-Naphtholcarb- 
oxylic  acid  (m.  p.  216°)  was  prepared  by  heating  sodium  /3-naphth- 
oxide  with  liquid  carbonic  anhydride  at  270 — 280°  in  an  autoclave.  The 
product  is  converted  into  the  ammonium  salt,  and  then,  by  the  action 
of  phosphorus  pentachloride,  into  the  chloride,  which,  by  treatment 
with  boiling  water,  is  converted  into  the  pure  acid.  When  treated 
with  nitric  acid,  it  yields,  according  to  the  conditions  of  working, 
either  a  mononitro  or  dinitro  acid.      » 

The  mononitro-acid,  N02'CioH5(OH)*COOH,  crystallises  in  lustrous, 
golden-yellow  prisms,  melts  at  233 — 238°  with  decomposition,  and, 
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Tvhen  boiled  with  water,  decomposes  with  evolution  of  carbonic 
anh3^dride.  The  sodium,  ammonium,  and  potassium  salts  are  described  ; 
they  are  anhydrous,  and  give  insoluble  microcrystalline  precipitates 
with  salts  of  the  heavy  metals.  The  ethylic  salt  crystallises  in  lustr- 
ous, greenish  needles,  melts  at  160°,  and  is  easily  hydrolysed  by  cold 
alkalis. 

Amido-^-naplitholcarhoxylic  acid  crystallises  in  colourless,  lustrous 
needles,  decomposes  before  melting  with  the  formation  of  a  red  dye, 
and  yields  dihydroxynaphtlialenecarboxylic  acid  when  boiled  with 
acids.  The  hydrochloride  crystallises  in  white,  lustrous  needles,  and 
is   hydrolysed    by    water   or   alcohol.      Diazonaphtholcarboxylic    acid, 

OH*CioH5<^p^Q^I^,  crystallises  in  long,  brownish-yellow  needles. 

Chloronaphtholcarhoxylic  acid  melts  at  230°.  Dihydroxynaphthalene- 
carhoxylic  acid,  obtained  by  decomposing  the  diazo-compound  with 
sulphuric  acid,  crystallises  in  long,  greenish  needles, 

Dinitronaphtholcarboxylic  acid  crystallises  in  bright  yellow,  lustr- 
ous needles,  melts  at  252°  with  decomposition,  but  begins  to  decom- 
pose at  242°.  The  ethylic  salt  crystallises  in  white,  prismatic  needles, 
and  melts  at  198°.  E.  C.  R. 

/3-Naphtholcarboxylic  acid  (m.  p.  216°).  By  R.  Mohlau  {Ber., 
26,  3065 — 3067 ;  compare  also  S.  v.  Kostanecki,  this  vol.,  i,  91). — 
Naphthaleneazo-^-hydroxynaphthoic  acid,  obtained  by  the  action  of 
diazonaphthalene  chloride  on  ^-naphtholcarboxylic  acid  (m.  p.  216°), 
yields,  on  reduction,  amido-y3-hydroxynaphthoic  acid.  The  latter  is 
converted  by  boiling  with  dilute  sulphuric  acid  into  the  same 
/3-naphthoquinolcarboxylic  acid  as  that  which  is  obtained  by  the 
action  of  carbonic  anhydride  on  sodium  /3-naphthoquinol ;  it  crystal- 
lises in  yellow  leaflets,  melts  at  207°  with  decomposition,  and  gives  a 
green  coloration  with  ferric  chloride. 

^-Amidonaphthoic  acid  is  obtained  by  heating  the  ^-naphtholcarb- 
oxylic  acid  with  aqueous  ammonia  at  260 — 280°.  It  crystallises  in 
lustrous,  yellow  leaflets,  melts  at  211 — 212°,  and  yields  phthalic  acid 
when  oxidised  with  potassium  permanganate.  The  diazosulphate, 
COOH'CioHfi'Ng'HSOi,  when  treated  with  copper  powder  in  alcoholic 
solution,  yields  y3-naphthoic  acid,  which  melts  at  181 — 182°. 

These  reactions  prove  that  the  y3-naphtholcarboxylic  acid  melting 
at  216°  is  the  2  :  3-compound.  E.  C.  R. 

Relative  Stability  of  certain  Sulphonic  Derivatives  of 
Naphthalene.  By  P,  Friedlaendek  and  P.  Lucnr  {Ber.,  26,  3028— 
3034). — The  authors  have  investigated  the  relative  ease  with  which 
the  sulphonic  group  of  a  number  of  naphthalene  deriyatives  is  re- 
placed by  hydrogen  ;  the  naphthol  derivatives  were  treated  in  dilute 
acid,  the  naphthylamino  derivatives  in  dilute  alkaline,  solution  at 
ordinary  temperatures  with  sodium  amalgam.  The  following  com- 
pounds are  practically  unaltered  : — y3-Naphthalenesul phonic  acid, 
a-naphtholsulphonic  acid  1  :  2,  ^-naphtholsulphonic  acids  2  :  3'  and 
2  :  2'.  The  following  are  slowly  changed  : — a-Naphtholsul phonic 
acids  1 :  3  and  1  :  2'.     a-Naphthalenesulphonic  acid,  a-naphtholsulph- 
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onic  acids  1:4,  1:4',  1  :  1',  and  ya-naplifcholsulphonic  acid  2  : 1',  are 
all  readily  attacked  by  sodium  amalgam.  a-^aphtholdisulphonic 
acids  1:2:4  and  1:4:2'  are  converted  into  sulphonic  acids. 
a-Naphtholtrisnlphonic  acid  1:2:4:2'  yields  the  disulphonic  acid 
1:2:2'.  ^-Naphtholdisulphonic  acids  2  :  3' :  1'  and  2:3:1'  are  con- 
verted into  the  siilphonic  acid  2  :  3'.  The  following  naphthylamine- 
sulphonic  acids  are  readily  reduced  : — a-Naphthylaminesulplionio 
acids  1:4,  1:4',  1:1',  ^-naphthylaminesulphonic  acids  2  :  4'  and  2  : 1'. 
a-Naphthylamine-e-disulphonic  acid  1:3:1'  is  rapidly  converted  into 
the  1  :  3-acid.  ^-Naphthylaminedisul phonic  acid  2:4:1'  yields 
/^-naphthylamine.  The  a-sulphonic  acids  1:2,  1:3,  1:2',  and  the 
^- acids  2  :  3'  and  2  :  2'  are  much  more  stable. 

2  :  3'-Naphthylenediamine  is  prepared  by  the  reduction  of  the  nitro- 
sulphonic  acid  from  2  :  l'-y3-naphthylaminesulphonic  acid,  and  subse- 
quent elimination  of  the  sulphonic  group  ;  it  crystallises  from  water 
in  colourless  plates,  darkens  in  air,  and  melts  at  216°.  With  ferric 
chloride,  a  green  coloration  is  obtained,  which  becomes  blue  on  warm- 
ing. Chromic  anhydride,  bromine  water,  and  calcium  hypochlorite 
all  produce  a  dark  green  coloration  which  changes  to  brown.  The 
diacetyl  derivative  is  crystalline.  The  original  acid,  therefore,  has 
the  constitution  [N'Ha  :  SO3H  :  NOa  =  2:1':  3'].  In  a  similar 
manner  it  is  shown  that  the  naphthylenediaminesulphonic  acid  from 
a-naphthylaminedisulphonic  acid  1:4:3'  yields  1  :  3'-naphthylene- 
dianiine,  and  that  its  constitution  is  [NH^  :  SO3H  :  NEI2  =  1:4:  3']. 
1  :  3'-Dihydroxynaphthalene-4-sulphonic  acid  and  3'  :  1-amido- 
naphthol-4-sulphoniG  acid  yield  respectively  1  :  3'-dihydroxy- 
naphthalene  aad  an  amidonaphthol,  which  has  not  yet  been 
described.  The  following  /3-sulphonic  acids  are  not  decomposed  by 
sodium  amalgam : — 1  :  l'-Dihydroxynaphthalene-3  :  3'-disulphonic 
acid,  2  :  3-dihydroxynaphthalene-3'-sulphonic  acid,  1  :  I'-diamido- 
naphthalene-3  :  3'-disulphonic  acid,  and  2  :  l'-amidonaphthol-3'-sulph- 
onic  acid,  a- Sulphonic  acids  are,  therefore,  much  more  easily  and 
completely  reduced  at  ordinary  temperatures  than  ^-sulphonic  acids. 

J.  B.  T. 

Dihydroanthrol  and  Dihydroantlirainine.  By  E.  Bamberger 
and  P.  Hoffmann  {Ber.,  26,  3068 — 3072). — In  accordance  with  Bam- 
berger's centric  hypothesis,  anthrol  and  anthramine  are  capable  of 
taking  up  only  two  hydrogen  atoms,  and  these  combine  with  the 
central  carbon  atoms  and  the  six-carbon  atom  rings  become  benzene 
rings.  The  properties  of  dihydroanthrol  and  dihydroanthramine  are 
in  accordance  with  this  hypothesis  ;  they  show  the  typical  properties 
of  phenol  and  aniline  respectively. 

Dihydroanthrol,  C6H4<^u-'>C6H3-OH,   is    obtained    by   reducing 

anthrol  with  sodium  and  absolute  alcohol.  A  small  quantity  of 
anthracene  dihydiide  which  is  formed  is  separated  by  steam  distilla- 
tion, and  the  filtered  solution  is  then  precipitated  with  acid.  It 
crystallises  in  white,  lustrous  plates,  melts  at  1295°,  and  dissolves  in 
sodium  hydroxide  with  a  yellow  coloration  and  green  fluorescence. 
It  gives  a  yellow  solution  with  concentrated  sulphuric  acid,  which,  on 
heating,  turns  greenish-yellow  and  then  violet.     It  yields  a  raspberry- 
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red  dye  with  diazosulphanilic  acid.  It  sublimes,  when  heated  at  200**, 
in  a  current  of  carbonic  anhydride,  and  is  slowly  volatile  with  steam. 
Unlike  anthrol,  it  is  not  altered  by  boiling  with  alcohol  and  hydro- 
chloric acid,  or  by  heating  with  ammonia  or  with  acetamide.  The  acetyl 
compound  is  a  yellow,  crystalline  powder,  melts  at  148'^,  and  dissolves 
in  alcohol  with  a  blue  fluorescence.  It  gives  a  golden-yellow  solution 
with  concentrated  sulphuric  acid,  which,  on  heating,  turns  green  and 
then  dark  violet.  The  benzoyl  compound  crystallises  in  bright  yellow 
nodules,  and  melts  at  124°.  The  ethoxy -compound,  C6H4!C2H4!C6H3*OEt, 
obtained  by  warming  dihydroanthrol  with  ethylic  iodide,  potassium 
hydroxide,  and  absolute  alcohol,  crystallises  in  white  aggregates,  and 
melts  at  107°.  Dihydroanthrol  is  not  altered  by  boiling  with  amyl 
alcohol  and  sodium. 

ppr 

Dihydroanthramine,  C6H4<[pTT^]>C6H3'T^H2,  has  already  been  de- 
scribed by  Liebermann  and  BoUert  (Ber.,  15,  853).  Unlike 
anthramine,  which  is  intensely  yellow  and  is  a  feeble  base,  it  is 
colourless,  and  readily  dissolves  in  very  dilute  acids.  When  treated 
with  nitrous  acid,  it  yields  a  diazo-compound,  which  gives  intensely 
coloured  dyes  with  aromatic  bases  and  phenols,  and  when  distilled 
with  steam,  is  converted  into  dihydroanthrol.  E.  C.  R. 

Isomerism  in  the  Terpene  Series.  By  0.  Wallace  (Ber.,  26, 
3072 — 3077). — The  author  gives  an  explanation  of  the  relations  be- 
tween limonene  (or  dipentene)  derivatives  and  terpinol  which 
accounts  for  the  dihydrohalogen  additive  products  of  limonene  being 
inactive,  whilst  some  limonene  hydrochlor-nitrolamines  are  active. 
An  asymmetric  carbon  atom  always  occurs  in  the  latter,  and  not  in 
the  former,  on  this  interpretation.  J.  W. 

Volatile  Hydrocarbons  in  Essence  of  Valerian.  By  Oliviero 
(Gompt.  rend.,  117,  1096— 1097).— That  fraction  of  the  volatile  hydro- 
carbons from  essence  of  valerian  which  boils  at  about  157°  consists 
partly  of  a  terebenthene  and  partly  of  a  camphene,  which  can  be 
separated  by  the  action  of  alcoholic  potassium  acetate  on  the  mon- 
hydrochlorides.  This  camphene  is  leevogyrate  ([ajj)  =  — 21"),  and 
yields  a  monhydrochloride  which  is  dextrogyrate. 

The  monhydrochloride  of  the  terebenthene  has  a  specific  rotatory 
power  [aJD  =  — 25°.  The  camphene  and  terebenthene  are  accom- 
panied by  a  small  quantity  of  a  feebly  laevogyrate  citrene. 

C.  H.  B. 

Presence  of  Camphene  in  Oil  of  Spike.  By  G.  Bouchardat 
(Compt.  rend.,  117, 1094 — 1096). — Oil  of  spike  consists  almost  entirely 
of  camphor,  linalol,  and  a  small  quantity  of  borneoland  its  isomerides. 
but  also  contains  a  small  quantity  of  a  h^'drocarbon,  CioHie,  which 
boils  at  158 — 160"^,  and  has  all  the  properties  of  the  camphenes.  Its 
rotatory  power  is  +29°  10',  and  it  yields  a  monhydrochloride  with  a 
rotatory  power  of  — 20°  15'.  This  hydrochloride  is  decomposed  when 
heated  with  an  alcoholic  solution  of  potassium  acetate,  and  the  hydro- 
carbon itself,  when  heated  at  100°  with  glacial  formic  acid,  yields 
borneol  formate,  together  with  some  diterpilene,  which  is  probably 


ORGANIC  CHEMISTRY.  141 

derived  from  a  small  quantity  of  terebenthene  associated  with   the 
camphene. 

It"  is  noteworthy  that  borneol  and  a  camphene  occur  together, 
according  to  Oliviero,  in  essence  of  valerian,  and  are  both  laevogyrate, 
whilst  in  oil  of  spike  they  are  both  dextrogyrate.  In  both  cases  the 
camphene  doubtless  results  from  the  decomposition  of  ethereal  deri- 
vatives of  borneol,  either  daring  the  life  of  the  plant  or  by  simple 
distillation  with  water.  C.  H.  B. 

New  Source  of  Rhodinol.  By  P.  Monnet  and  P.  Barbier 
(Compt.  rend.,  117,  1092 — 1094). — When  oil  of  pelargonium  is  sub- 
jected to  careful  fractional  distillation  under  reduced  pressure,  it 
yields  rhodinol,  doHn'OH,  identical  in  all  its  physical  and  chemical 
properties  with  the  rhodinol  obtained  from  oil  of  roses ;  it  boils  at 
124"  under  a  pressure  of  14  mm. ;  sp.  gr.  at  0°  =  0-8886 ;  refractive 
index  iir  =  1'4652  and  nb  =  1-4789  at  16-7° ;  specific  rotatory  power 
[a]D  =  -2°  34'.  C.  H.  B. 

Constitution  of  Camphor  and  its  Derivatives.  By  J.  Bkedt 
(Ber.,  26,  3047 — 3057). — The  products  of  the  oxidation  of  camphor 
with  nitric  acid  are  camphoric  acid,  C10H16O4,  camphanic  acid, 
CioHieOs,  and  camphoronic  acid,  CgHuOe.  They  form  a  graduated 
series :  thus  camphoronic  acid  is  obtainable  by  the  oxidation  of 
camphoric  and  camphanic  acids,  and  camphanic  acid  is  formed  by  the 
oxidation  of  camphoric  acid.  Camphoronic  acid  is  a  tribasic  acid, 
somewhat  resembling  tricarballylic  acid  in  its  behaviour ;  when  sub- 
jected to  prolonged  distillation  it  yields  carbonic  anhydride,  water, 
carbon,  isobutyric  acid,  trimethylsuccinic  acid,  and  small  quantities 
of  bye-products  resembling  phorone.  From  these  results  the  author 
assigns  to  camphoronic  acid  the  constitution 

COOH-CMe2-CMe(COOH)-CH2-COOH, 

and  thence  deduces  the  following  constitutional  formulae  :  camphoric 

'^'^'  COOH.CMe.0Me,-6H.COOH'  '^^^1?^^^^'^  ^^^' 

.CH2*CH2\ 
CMef  -  CMe,  -^C-COOH  ; 
\C0 0^ 

yCjl2*CH.2v 

camphor,  CMer^ —  CMe2  --^CH.    This  formula  correctly  expresses  the 

\C0-CH2^ 
reaction  of  camphor  and  its  derivatives.  Thus  it  explains  the  forma- 
tion of  bromocamphoric  acid,  and  its  conversion  into  camphanic 
acid ;  the  production  of  dinitrocaproic  acid  by  the  prolonged  action 
af  nitric  acid  on  camphor;  the  formation  of  cymene  from  camphor, 
and  of  isopropylsuccinic  acid  from  camphoric  acid,  &c.  The  author 
gives  constitutional  formulae  explaining  these  reactions. 

According  to  the  author's  formula,  only  two  isomeric  camphenes  are 
^CH2*CH2v  yCH2*CH2v 

possible,     namely,     CMe^- CMe2-^CH     and     CMe^- CMe2-^C. 
^CH:CH^  ^CHa-CH^ 
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The  second  formula  then  expresses  the  constitution  of  pinene,  and 
from   this  the  constitution    of    terpin  is    expressed  by  the  formula 

OH-CMe<^2"';^^'>C(OH)-CHMe2,  which  is  the  formula  assigned 

to  terpin  by  Wallach  (Abstr.,  1891,  1081)  and  v.  Baeyer  (Ber.,  26, 
2564).  E.  C.  R. 

Heat  of  Neutralisation  of  Camphoric  acid.  By  G.  Massol 
(Bull.  Soc.  Ghim.,  [3],  9,  719 — 721). —  Purified  camphoric  acid,  m.  p. 
180°,  lias  a  solubility  in  water  at  8°  of  4  2  grams  per  litre  ;  its  solu- 
tion is  accompanied  by  absorption  of  heat:  1*87  Cal.  (200  grams  in 
24  litres).  The  heat  of  neutralisation  by  soda  is  27*16  Cal.,  1377  and 
13"39  Cal.  being  developed  for  the  first  and  second  equivalents  respec- 
tively (solid  acid  dissolved  in  soda  solution). 

Sodium  hydrogen  camphorate  is  not  obtained  by  the  spontaneous 
evaporation  of  its  solution,  but  varying  mixtures  of  normal  and  acid 
salts.  The  heat  of  solution  of  anhydrous  sodium  hydrogen  camphorate 
(222  grams  in  10  litres)  is  +4-37  Cal. 

Normal  sodium  camphorate  crystallises  with  SHaO  ;  the  anhydrous 
salt  is  very  soluble  in  water  with  development  of  heat,  4-15' 77  Cal. 
(244  grams  in  8  litres). 

Heat  of  formation  of  the  salts  in  the  solid  state — 

CjoHieOi  sol.  +  NaOH  sol.  =  CoH.sNaOi  sol.  + 

H2O  sol +18-74  Cal. 

CoHjaNaOi  sol.  +  NaOH  sol.  =  doHuNazOi  sol. 

-f  H2O  sol +13-20      ,, 

The  total  heat  of  formation  of  the  sodium  salt,  +31*94  Cal.,  is 
much  less  than  with  other  bibasic  organic  acids  ;  that  of  the  acid  salt 
is  sensibly  equal  to  the  average  heat  of  formation  of  the  corresponding 
&alts  of  the  monobasic  fatty  acids.  W.  T. 

Datiscin  and  its  Decomposition  Products.  By  E.  Schunck 
and  L.  Marchlewski  (Annalen,  277,  261 — 276). — Datiscin  v^^as  pre- 
pared by  extracting  the  bruised  roots  oiBatisca  cannahina  with  dilute 
alcohol,  distilling  oif  the  alcohol,  extracting  the  residue  with  water, 
treating  the  aqueous  solution  with  a  small  quantity  of  lead  acetate 
(basic?),  and  concentrating  the  filtrate,  from  which  datiscin  separ- 
ates on  cooling.  It  is  repeatedly  recrystallised  from  boiling  water, 
when  the  crystals  have  but  a  faintly  yellow  tint.  In  its  general  pro- 
perties, datiscin  agrees  with  Stenhouse's  description  {Annalen,  98, 
167)  ;  it  is  very  sparingly  soluble  in  ether,  and  melts  at  190°.  Air- 
dried  datiscin  gave,  on  analysis,  values  agreeing  with  the  formula 
C2ill240n  +  2H2O,  and  that  dried  at  130°  gave  values  agreeing  with 
the  formula  C2ill240n  +  H2O.  Specimens  which  had  been  dried  at 
the  latter  temperature,  however,  were  frequently  found  to  have 
undergone  decomposition. 

When  datiscin  is  boiled  with  dilute  sulphuric  acid,  datiscetin  sepa- 
rates from  the  solution  on  cooling,  and  a  sugar,  which  is  not  glucose, 
as  Stenhouse  supposed,  but  rhamnose,  remains  dissolved.  The 
ihamnose  was   identified  by  elementary  analysis  and  by  its  melting 
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point  (91°),  as  well  as  hj  means  of  its  osazone  and  sodium  com- 
pound. 

Datiscetin,  C15H12O6,  crystallises  from  alcohol  in  bright  yellow 
needles,  melts  at  237"  (uncorr.),  and  dissolves  in  concentrated  sulphuric 
acid,  forming  a  yellow  solution,  which  subsequently  exhibits  a  beautiful 
blue  fluorescence.  The  above  formula  was  confirmed  by  determina- 
tions of  the  molecular  weight  by  the  ebnlloscopic  method.  The  lead 
salt  has  the  composition  CisHioOePb.  When  datiscetin  is  fused  with 
potash,  salicylic  acid  is  formed.  The  authors  confirm  Stenhouse's 
observations  that  datiscetin  is  converted  into  picric;  acid  on  treatment 
with  concentrated  nitric  acid,  and  into  nitrosalicylic  acid  (m.  p.  226°), 
on  treatment  with  dilute  nitric  acid.  They  conclude  that  the  nitro- 
salicylic acid  has  the  constitution  [COOH  :  OH  :  NO2  =  1:2:5]. 
It  appears  probable  that  when  datiscetin  is  distilled  with  zinc  dust 
methyldiphenylenic  oxide  is  formed,  whilst  if  boiled  with  hydriodic 
acid  (sp.  gr.  1*7),  methylic  iodide  is  produced,  together  with  a  com- 
pound melting  at  130°,  and  having  the  composition  of  a  tetrahydroxy- 

xanthone,  C6H4<[pQ>C6(OH)4.  Taking  the  whole  of  the  above- 
described  facts  into  account,  the  authors  submit  the  formula 
C6H4<^Q>C6(OMe)2(OH)2  [(OMe)^ :  (OH)^  =  1  :  2  :  3  :  4]  as  re- 
presenting the  probable  constitution  of  datiscetin.  A.  R.  L. 

Santonin.  By  A.  Andreocci  (Ber.,  26,  2985— 2986).— The 
formula  for  santonin,  which,  according  to  Klein  (Ber.,  26,  25U6),  the 
author  has  quoted  (Abstr.,  1893,  i,  526)  incorrectly  from  the  paper 
by  Cannizzaro  and  Gucci,  on  "  Some  derivatives  of  Photosantonic 
acid"  (Real.  Accad.  Lino.,  1892,  ii,  149),  accurately  exprosses  all  that 
has  been  proved  concerning  the  constitution  of  santonin,  and  only 
differs  from  that  put  forward  by  Cannizzaro  in  the  nature  of  the 
lactone  combination,  which  is  acknowledged  by  the  last  named 
chemist  to  be  still  an  open  question.  A.  H. 

Santonone.  By  G.  Grassi-Cristaldi  (Ber.,  26,  2988—2990).— 
The  author  points  out  that  Klein  (this  vol.,  i,  51)  is  in  error  in  em- 
ploying the  formula  (Ci5Hi802)2  for  santonone  instead  of  (CiiRnG2)i, 
and  further  maintains  the  accuracy  of  his  original  observation  that 
the  melting  point  of  santonone  is  223°,  and  not  200 — 201°  as  stated 
by  Klein.  The  resulting  questions  raised  by  Klein  will  be  found 
answered  in  the  author's  original  communication  on  the  subject 
(Abstr.,  1893,  i,  110).  A.  H. 

Oxidation  of  Piperidine  and  of  a-Pipecoline  by  Hydrogen 
Peroxide.  By  R.  Wolffenstein  (Ber.,  26,  2991—2998;  compare 
Abstr.,  1892,  1484). — Amidovaleraldehyde,  prepared  in  the  manner 
previously  described,  on  extraction  with  ether  from  acid  sohition, 
forms  crystals  which  melt  at  39°  and  boil  at  110 — 111°  under  55  mm. 
pressure.  The  phenylhydrazone  ace/a^e,  C13H21N3O2,  is  crystalline  and 
melts  at  130°.  By  the  action  of  hydrogen  peroxide  in  excess  on 
piperidine,  formic  and  butyric  acids  are  formed  in  addition  to 
glutaric    acid.      On    reducing    amidovaleraldehyde   with   zinc    and 
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hydrochloric  acid,  piperidiue  is  regenerated.  With  nitric  acid,  the 
aldehyde  forms  a  nitrate^  but  the  slightest  excess  of  acid  converts  the 
aldehyde  into  succinic  acid,  a-  Piperidinesulphonic  acid,  CsT^Hio'SOsH, 
is  formed  from  sodium  hydrogen  sulphite  and  amidovaleraldehyde 
hydrochloride,  and  crystallises  in  prismatic  needles  melting  at  180°. 
The  compound  has  no  reducing  properties  and  does  not  react  with 
iodine  and  starch ;  on  heating  with  fuming  nitric  acid  and  barium 
chloride,  barium  sulphate  is  precipitated.  The  sodium  salt  is  readily 
soluble,  and  is  formed  from  sodium  hydrogen  sulphite  and  amido- 
valeraldehyde. 

Amidocaproaldehyde,  NHa'CHMe'CHg'CHa'CHa'CHO,  is  prepared 
by  the  action  of  hydrogen  peroxide  on  a-pipecoline  at  ordinary  tem- 
peratures for  48  hours.  It  boils  at  116 — 117°  under  60  mm.  pressure, 
and  closely  resembles  amidovaleraldehyde  in  properties  and  reducing 
powers.  The  hydrochloride,  CeHiaNOjHCl,  which  can  be  crystallised 
from  a  mixture  of  acetone  and  alcohol,  melts  at  116°.  By  the  pro- 
longed action  of  hydrochloric  acid  on  amidocaproaldehyde,  it  is  con- 
verted into  secondary  tetrahydro-a-picoline  (a-pipecoleine), 

^^^<CH^HMe>^^' 

which  is  also  formed  by  distillation  of  the  aldehyde  with  potash ;  it 
boils  at  123*5 — 125*5°  under  a  pressure  of  750  mm.  and  is  probably 
identical  with  the  compound  obtained  by  Ladenburg  by  the  action  of 
bromine  on  a-pipecoline.  The  hydrochloride  crystallises  in  colourless 
needles  melting  at  204°.     The  picrate  is  oily. 

In  addition  to  amidocaproaldehyde,  the  oxidation  of  a-pipecoline 
gives  rise  to  a  ketonic  or  aldehyde  acid  in  small  quantity  ;  it  is  con- 
tained in  the  residue  after  the  steam  distillation  of  the  aldehyde.  It 
crystallises  from  a  mixture  of  alcohol  and  acetone  in  stellate  groups  of 
colourless  needles,  melts  at  ]U3*5°,  and  has  one  or  other  of  the  formulae 
CHO-CH(NH2)-CHo-CH2-CH2'COOH ; 

NHa-CHa-CH^-CH^-CH^'CO-COOH. 

With  hydrogen  peroxide  in  excess,  a-pipecoline  yields  formic,  acetic, 
and  succinic  acids.  Coniine  and  ^-pipecoline  closely  resemble  a-pipe- 
coline in  their  behaviour  towards  hydrogen  peroxide,  a.picoline  is 
much  more  stable,  and  even  after  a  considerable  time  only  yields 
small  quantities  of  formic  acid.  These  results,  as  well  as  the  nume- 
rous syntheses  of  pyridine  derivatives  which  are  known  show  how 
close  the  connection  is  between  this  class  of  compounds  and  the 
members  of  the  fatty  series,  and  render  it  easier  to  understand  the 
formation  of  pyridine  compounds  (alkaloids)  by  plants.         J.  B.  T. 

Synthesis  of  Hydroquinoline  Derivatives.  By  I.  Guareschi 
(Ghem.  Centr.,  1893,  ii,  454;  from  Atti  Accad.  Sci.  Torino,  1893). — 
Ethylic  cyanacetate  readily  acts  on  orthamidoacetophenone  forming 
a  substance  which  crystallises  in  silky  needles,  melts  at  330 — 332°, 
and    has  the    composition    CnHgNaO.     It  is   (i-cyano-oL-methylpseudo- 

carbostyril,  or  fi-cyanolepidoney  C6H4<[  '  i  ;    in   its    formation 

jSH  '  GO 
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the  two  compounds  unite  with  elimination  of  alcohol,  the  cjan- 
ortharaidoacetoplienone  thus  obtained  undergoing  intra-molecular 
condensation  with  loss  of  water.  /3-Cyanolepidone  is  almost  in- 
soluble in  water,  sparingly  soluble  in  alcohol,  and  with  silver  salts 
yields  the  silver  compound  CiiN2H70Ag.  On  distillation  with  zinc 
dust,  it  is  converted  into  lepidine,  thus  confirming  the  formula  already 
given. 

If  orthamidobenzaldehyde  is  substituted  for  the  acetophenone 
derivative,    the   corresponding    cyanopseudocarbostyril,  or    jS-cyano-oc- 

hetodihydroquinoline,  C6H4<^  I         ,  is  obtained;  this  crystallises  in 

long  needles  or  lustrous,  yellowish  plates,  melts  at  329 — 331'  with 
decomposition,  and  yields  a  silver  compound  CioHgNgOAg. 

H.  G.  C. 

Pyrazolidone.  By  R.  v.  Rothenburg  (Ber.,  26,  2972 — 2975). 
— Hydrazine  hydrate  acts  on  acrylic  acid  with  formation  of  pyrazol- 

NH  ''NH. 
idone,  C0<  '       ;  this  boils  at  132 — 135°,  has  a  sharp,  pyraz- 

clone-like  smell,  and  is  insoluble  in  alkalis,  but  soluble  in  acids. 
Ferric  chloride  converts  it  by  oxidation  into  pyrazolone,  and  nitrous 
acid  into  isonitrosopjrazolone  (Abstr.,  1893,  i,  611).  It  instantly 
reduces  ammoniacal  silver  solution. 

Phenylhydrazine   reacts   in    a  similar   manner  with  acrylic  acid, 

l-phenylpyrazolidone,  C0<[^„    nxj '   oemg   produced.      This   sub- 

stance  separates  from  benzene  in  crystals  melting  at  119 — 121*,  and 
boils  at  299 — 301°.  It  has  been  previously  prepared  by  the  action  of 
phenylhydrazine  on  the  /3-halogen-propionic  acids  (C.  F.  Bohringer 
Sohne,  German  Patent,  53834).  It  behaves  towards  reagents  in  the  same 
manner  as  pyrazolidone,  being  converted  by  oxidation  into  1-phenyl- 
pyrazolone   (Ber.,  24,  433c),  and  by  nitrous  acid  into  isonitroso-l- 

NPh N 

phenylpyrazoloney  C^^^p/T^OTT'^.PR'  *^®  silver  salt  of   which   is  a 

reddish-yellow,  granular  powder.  A.  H. 

Action  of  Halogens  on  1-Phenylpyrazole.  By  O.  Severini 
(Real  Accad.  Line,  1892,  ii,  391—394;  compare  Abstr.,  1893,  i,  671).— 
Chlorine  acts  on  1-phenylpyrazole  suspended  in  water,  either  with  or 
without  the  addition  of  potash,  yielding  1-phenylchloropyrazole, 
melting  at  745 — 755°,  which  the  author  has  previously  prepared 
by  the  action  of  sodium  hypochlorite  on  phenyl pyrazolo. 

The  1-phenyldibromopyrazole,  melting  at  84°,  is  obtained  on  adding 
bromine  to  1-phenylpyrazole  suspended  in  dilute  potash  (1  percent.). 
Iodine  has  no  action  on  l-phenylpyrazole  at  100°  under  ordinary 
conditions;  a  solution  of  iodine  in  potassium  iodide  acts  on  the 
pyrazole  in  potash  solution,  with  formation  of  l-phenyliodopyrazo/e, 
C9H7IN3.  This  substance  is  volatile  in  a  current  of  steam,  and  crys- 
tallises in  small,  white  needles  melting  at  765°  ;  it  is  soluble  in  alco- 
hol and  in  ether.  W.  J.  P. 
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Synthesis  of  Compounds  containing  Carbon-Nitrogen  Rings 
from    Orthoamidobenzylamine   and  its   Derivatives.      By  M. 

BusCH  {Chem.  Centr.,  1893,  ii,  578—584;  from  Hah.  Schrift.  Erlangen). 
— The  substituted  amidobenzylamines  are  prepared  by  the  reduction 
of  the  corresponding  nitro-compounds  with  zinc  dust  and  acetic 
acid  at  a  low  temperature.  The  derivatives  containing  an  alipliatic 
alkyl  group  are  liquid  and  strongly  basic  in  character,  whilst  the 
derivatives  of  the  aromatic  series  are  crystalline  and  less  basic,  but 
give  stable  salts  with  acids. 

OrthamidoheTizylamine,  NHs'ChHi'CHo-NHz,  is  a  liquid.  Orthamido- 
henzylmethylamine,  NH2*C6H4*CH2'.NHMe,  is  an  almost  colourless  oil, 
which  has  a  bitter  taste  and  alkaline  reaction,  and  is  readily  solu- 
ble in  water.  Orthamidohenzylethyliimine  is  a  yellowish  oil.  Orth- 
anidodihenzylamine  is  an  almost  colourless  oil,  slightly  soluble  in 
water,  readily  in  alcohol,  &c.     Orthamidobenzylparanisidine, 

NH2-C6H4-0H2-NH-C6H4-OMe, 

crysfallises  in  yellowish-white,  lustrous  scales  melting  at  82°.  OrtJi- 
anddohenzyl'parapheneHdine,  ]N'H2*C6H4*CH2*NH'C6H4'OEt,  crystallises 
in  white,  nacreous  plates  melting  at  78°.  OrthamidohenzyJparachloranil- 
ine,  NH2'C6H4'CH2-NH'C6H4C1,  crystallises  in  white,  lustrous  needles 
melting  at  '  89 — 90°.  OrthamidobenzylparahroTnaniUne  forms  white 
needles  melting  at  104°.  Orthamidohenzyl-x-na^plithyla'niine  crystal- 
lises in  almost  white,  lustrous  plates,  with  a  faint  tinge  of  red,  and 
melts  at  184°  ;  its  solutions  show  a  bluish-red  fluorescence.  Orth- 
amidohenzyl-^-naphthylamine  forms  white,  lustrous  plates  melting 
at  99° ;  its  solutions  have  a  bluish-violet  fluorescence.  Many  of 
the  salts  of  the  above  compounds  are  also  described  by  the  author, 
together  with  the  corresponding  nitro-compounds  and  other  deriva- 
tives. 

OrthaTnidobenzylamine   itself   condenses   with  aldehydes    to   form 

■^TT.pTT-V- 

the    corresponding    tetrahydroquinazolines,    CoUiK^  i         .      The 

CHa'NH 
substitution  products  of  the  base,  on  the  other  hand,  form  benzylidene 
compounds  of  the  type  RHN-CH2-C6H4-N:CHX.  The  latter  are 
decomposed  by  dilute  mineral  acids  into  their  components.  When 
treated  with  metallic  sodium  in  alcoholic  solution,  the  benzylidene 
compounds  take  up  2  atoms  of  hydrogen,  and  are  converted  into  the 
substitution  derivatives  of  the  corresponding  base, 

RHN-CH2-C6H4-NH-CH2X. 

With  the  exception  of  orthamidobenzylparachloraniline  and  the 
c  )rresponding  bromine  derivative,  these  substances  yield  di-acid 
derivatives  of  the  carboxylic  acids. 

The  condensation  products  of  the  bases  described  above  with  benz- 
aldehyde,  salicylaldehyde,  formaldehyde,  and  paranitrobenzaldehyde 
and  their  derivatives  are  also  described  in  the  paper. 

The  nitrobenzylamines,  when  heated  on  the  water  bath  with 
benzenesulphonic  chloride,  are  converted  into  nitrobenzylaminephenyl- 
sulphonesof  the  type  N03-C6H4-CH2-N(S02Ph)R,  and  these,  on  reduc- 


i 
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tion,  yield  flie  corresponding  amido-bases,  but  are  not  converted  into 

anhydro-compounds. 

The  orthamidobenzylamines  react  with  carbonyl  chloride  and  with 

carbon  bisulphide  to  form  keto-  and  thio-derivatives  of  tetrahydro- 

NH'CO  NH'CS 

quinazoline,    06H4<^        i        and   C6H4<  i     .      The   compounds 

CjTj'JNxV  0x12* JN  XV 

thus  obtained  are  not  identical  with  those  prepared  by  Soderbauni 
and  Widmann  from  the  corresponding  carbamide  and  thiocarbamide 
derivatives  of  orthamidobenzylic  alcohol,  although,  from  the  method 
of  formation,  substances  of  identical  constitution  would  be  expected. 
The  thiotetrahydroquinazolines  are  converted  by  the  action  of  freshly 
precipitated  mercuric  oxide  at  150°  into  the  keto-derivatives.  When 
treated  with  energetic  reducing  agents,  the  thio-derivatives  are  con- 
verted into  tetrahydroquinazolines.  Both  the  keto-  and  thio-com- 
pounds  are  oxidised  by  permanganate  to  the  same  diketo-derivative^--, 

CeHi^]  I     .     With   the    exception   of   the    derivatives  prepared 

OU  *JN  XV 

from  orthamidobenzylamine  itself,  these  keto-  and  thio- compounds 
are  completely  indifferent  to  acids  and  bases.  Methylic  iodide  forms 
the  hydriodide  of  the  corresponding  methyl  derivative,  and  the  com- 
pound thus  produced  has  strongly  marked  basic  characters. 

Ketotetrahydroquinazoline,  CgNaHgO,  forms  either  a  white,  amorphous 
mass,  or  indistinct,  white,  microscopic  needles  melting  at  180°.  It  is 
soluble  in  alcohol  and  acetic  acid,  but  almost  insoluble  in  water. 
FheMijlhetotetrahydroquinazoline,  C8N2H7PhO,  crystallises  from  ethylic 
acetate  in  transparent,  four-sided  plates  with  an  adamantine  lustre, 
and  from  alcohol,  on  dilution  with  water  in  broad,  pointed  needles 
or  thick  plates.  It  softens  at  186°,  and  melts  at  189°.  Faratolyl- 
ketotetrahydroqui'nazoline  crystallises  from  alcohol  in  lustrous  needles 
and  from  ethylic  acetate  in  transparent  prisms  melting  at  218 — 220° ; 
it  is  readily  soluble  in  boiling  alcohol,  but  insoluble  in  water. 
PhenetylketotetrahydroquinazoUne  forms  fascicular  groups  of  colour- 
less needles  melting  at  223°.  ParahromophenyltetrahydroquinazoUne 
crystallises  in  transparent,  quadratic  plates  melting  at  226°. 

TMotetrahydroquinazoline,  CgNzHsS,  is  prepared  by  heating  orth- 
amidobenzylamine with  an  excess  of  carbon  bisulphide  and  an  equal 
volume  of  dilute  alcoholic  potash  ;  it  forms  white,  lustrous  plates  melt- 
ing at  210—212°.  Ethylthiofetrahi/droquinazoline  crystallises  in  white, 
lustrous  plates,  melts  at  185%  and  is  very  soluble  in  benzene  and 
chloroform.  Fhenyltliiotetrahydroquinazoline  forms  colourless  needles, 
or  large  transparent  plates,  slightly  soluble  in  alcohol,  more  readily 
in  boiling  acetic  acid.  It  softens  and  becomes  yellow  at  235°,  and 
melts  at  about  245°,  ParatolylthioietrahydroquinazoUne  crystallises 
in  white,  flat  needles,  softens  at  230°,  and  melts  at  235°.  rkenetyl- 
thiotetrahydroquinazoline  separates  in  white,  silky  needles  melting  at 
238°.  ParachlorophenyltMotetraht/droguinazoUne  forms  lustrous,  silver- 
white  plates,  melts  at  228°,  and  is  soluble  in  carbon  bisulphide  and 
boiling  acetic  acid.  Parahrorn.othiotetrahydroquinazoline  crystallises 
from  absolute  alcohol  in  transparent,  four-sided  prisms  melting  at 
234°.      oL-NaphthylthiotetrahydroqMnazoline    crystallises     from    arayl 
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alcohol  in  transparent,  lustrous  plates  melting  at  255°.  ft-NapWiyl 
thiotefrahydroqidnazoUne  forms  brilliant,  transparent  plates,  melts  at 
280°,  and  is  soluble  in  acetic  acid. 

NTT*  PTT 
Tetrahydroquinazoline,  C6H4<  ^^,  crystallises  in  white  plates, 

0x12* iN  rj 

which  are  soluble  in  wafer,  and  melts  at  81°.  a-Napldhyltetrahydro- 
quinazoline  forms  white,  lustrous  plates,  readily  soluble  in  absolute 
alcohol,  &c.,  and  melts  at  134°.  /3-Naphthyltetrahydroquinazoline 
forms  yellowish  plates  melting  at  135 — 139°. 

When  the  substituted  orthamidobenzylamines  are  treated  with 
nitrous  acid,  the  diazo-compounds  which  are  first  produced  are  imme- 
diately   converted,  with   elimination  of    the    elements    of   hydrogen 

chloride,  into   phenodihydrotriazines   of    the   type    C6H4<^  I      • 

CUa'-Nxv 

Thus  /3-phenophenyldihydrotriazine  may  be  prepared  by  the  action  of 

nitrous  acid  on  orthamidobenzylaniline,  and  it  is  also  obtained  when 

ortharaidobenzylphenylhydrazine    is    treated   with  nitrous    acid,    the 

nitrosamine  of  orthamidobenzylaniline,  NH2-C6H4'CH2*NPh*!N'0,  being 

probably  formed  as  an  intermediate  product. 

^-Phenophenyldihydrofriazine  forms  lustrous,  yellowish  plates,  and 
melts  at  128°  with  evolution  of  gas.  (3-P/ienomethyldihydrotrmzine 
separates  from  boiling  light  petroleum  in  yellowish  plates,  and  from 
ethylic  acetate  in  large,  lustrous  crystals  melting  at  72 — 73°.  ^-Phen- 
efhyldihydrotriazine  is  a  yellow  oil,  and  forms  salts  which  crystallise 
well.  ^-PJienobefizyldihydrotriazine  is  precipitated  in  snow-white 
needles,  on  adding  water  to  its  alcoholic  solution  and  crystallises  in 
large,  six-sided  tablets,  melting  at  91°  with  evolution  of  gas.  /S-Pheno- 
paratoJyldihydrotriaztne  crystallises  from  alcohol  in  yellow,  lustrous, 
rhomboidal  plates,  and  from  ether  in  thick  crystals  with  an  adamant- 
ine lustre,  and  melts  at  151°.  ft-Phenoparanisyldihydrotriazine  forms 
lustrous,  crystalline  scales,  and  melts  with  decomposition  at  139°. 
ft-Phenoparaphenetyldihydrotriazine  crystallises  in  golden-yellow,  lustr- 
ons  plates,  melting  at  144°  with  evolution  of  gas.  ^-Phenoparachloro- 
phenyldihydrotriazine  separates  from  hot  alcohol  in  golden  plates,  and 
from  benzene  in  thick,  transparent  crystals  melting  at  134°.  ^-Pheno- 
pai'abroTnophenyldihydrotriazine  forms  pale  yellow,  lustrous  plates, 
melting  at  164°.  j^-Phenacetyldihydrotriazine  separates  from  alcohol 
at  60°  in  lustrous  plates,  and  from  ether  in  flesh-coloured,  rhombo- 
idal plates ;  it  softens  at  136°,  and  melts  at  138°  with  evolution  of 
gas.  ^-Phenohenzoyldihydrotrmzine  forms  white,  lustrous  needles 
melting  at  114 — 115°  with  evolution  of  nitrogen. 

The  ^-phenodihydrotriazines  are  basic  compounds,  and,  with  the 
exception  of  those  containing  acid  radicles,  which  are  only  slightly 
basic,  give  stable  salts.  They  are  themselves  very  unstable,  melt 
with  evolution  of  nitrogen,  and  show  a  remarkable  similarity  to  the 
diazo-compounds.  In  aqueous  solution,  the  salts  decompose  on  heating 
with  evolution  of  nitrogen  and  formation  of  the  corresponding  hydr- 
oxybenzylamine,  whilst  heating  with  a  concentrated  halogen  acid 
leads  to  the  formation  of  the  corresponding  halogen  derivative.  With 
amines  and  phenols,  they  yield  the  deeply-coloured  azo- compounds 
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which  are  characteristic  of  the  diazo-compouri'Is.  Thus  with 
^-naphthol,  the  product  is  of  the  tjpe  OH-CioHe'^a-CsH^-CUz-N'HR. 
These  colouring  matters  are  acted  on  by  reducing  agents  in  the 
usual  manner.  Gentle  oxidising  agents  have,  as  a  rule,  no  action  on 
the  triazines,  whilst  stronger  reagents  cause  a  breaking  up  of  the 
molecule.  On  reduction,  the  phenodihydrotriazines  are  converted  into 
the  corresponding  amidobenzylamine,  ammonia  being  eliminated. 
When  /3-phenotolyldihydrotriazine  is  heated  at  its  melting  point, 
nitrogen  is  evolved,  and  benzylidenetoluidine,  CHPhiN'OvH;,  is  left 
as  an  oil. 

When  the  orthonitrobenzylnitrosaraines  are  reduced,  the  correspond- 
ing amidobenzylhydrazines  are  formed. 

Orthonitrobenzylphenylnitrosamine^  NOz'CeHi'CHa'N'Ph'NO,  separ- 
ates from  alcohol  in  coarse,  yellow  crystals,  and  from  ether  in  clear, 
vitreous  prisms  melting  at  84°.  Orthamidohenzylphenylhydrazine, 
NH2'C6H4*CH2*NPh*NH2,  crystallises  in  vitreous  needles  m.elting  at 
102".  Orthonitrohenzylparatolylnitrosamine  forms  lustrous,  yellow 
needles  melting  at  8U°.  Orthamidobenzylparatolylhydrazine  crystal- 
lises in  snow-white,  lustrous  needles  melting  at  66°.  Orthonitrohenzyl- 
paraphenetylnitrosamine  forms  orange- colon  red  plates  raeltino*  at  95°. 
Orthamidobenzyl/'araphenetylhydrazine  crystallises  in  colourless  needles 
or  rhomboidal  tablets  melting  at  98°.  Orthonitrobenzt/lparachlorophenyl- 
7iitrosa7mne  crystallises  in  yellow,  transparent  prisms  melting  at  100°. 
Orthamtdobenzylparachlorophenylhydrazine  forms  transparent  prisms 
melting  at  95°.  Orthonitrobefizylparahrojyioplienylnitrosamine  crystal- 
lises in  microscopic  plates  melting  at  107°.  OrthamidobenzylparabromO' 
phenylhydrazine  forms  lustrous  tablets  melting  at  119 — 120°.  Ortho- 
nitrobenzyl-^-naphthyliiitrosamine  crystallises  in  dark  yellow  plates 
melting  at  102°.  Orthamidobenzyl-jS-na^hthylhydrazine  forms  small 
needles  melting  at  76°. 

The  amidobenzylhydrazines  are  powerful  bases.  They  reduce 
Fehling's  solution  and  silver  oxide  at  the  ordinary  temperature,  form 
very  hygroscopic  salts  with  the  mineral  acids,  and  condense  with 
aldehydes  to  form  dibenzylidene  compounds. 

The  araidobenzylhydraz  nes  react  with  carbonyl  chloride  and 
carbon  bisulphide  in  a  manner  similar  to  the  amidobenzylamines, 
yielding  products  of  the  type 

C«H«<CH;m>NH  and  CeHK^'f,-^|>NH. 

These  substances  melt  between  250°  and  300°  with  evolution  of  gns 
and  decomposition,  and  are  much  less  stable  than  the  corresponding 
quinazoline  derivatives,  into  which  they  tend  to  pass.  The  thio- 
carbamides  derived  from  the  amidobenzylhydrazines,  for  example, 
when  treated  with  metallic  sodium  in  alcoholic  solution,  yield  the 
corresponding  tetrahydroquinazolines,  ammonia  and  hydrogen  sulph- 
ide being  evolved.  These  seven-ring  compounds  are  indifferent  towards 
both  acids  and  alkalis.  A.  H. 

Action  of  Cyanogen  on  Hydrazine.     By  A.  Angkli  (Gnzzettuy 
23,  ii,  108 — 104). — On   passing  a  rapid  current  of  cyanogen  into  an 
VOL.  Lxvi.  i.  m 
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aqaebus  solution  of  hydraziue,  and  strongly  cooling,  a  suhstance  of 
the  composition  CjNoHh  separates  ;  it  foi-iris  large  pristus  which  do 
not  melt  at  230°.  It  readily  acts  on  aldehydes  and  ketones,  and  may 
therefore  have  the  constitution  C(N  B-NH2)2(N'H)2.  When  treated 
with  nitrous  acid,  it  gives  a  white,  crystalline  product ;  this  is  prob- 

ably  the  ditetrazole,  |S."j^h>C-C<JJ~  n  .  ^    ^    ^ 

Sparteine.  By  F.  B.  Ahrens  {Ber.,  26,  30.35—3042;  compare 
Abstr.,  1893,  i,  232). — The  author  has  already  described  the  forma- 
tion of  trioxy sparteine  by  the  action  of  hydrogen  peroxide  on  oxy- 
sparteine.  If  oxysparte'ine  hydrochloride  is  treated  with  dilute 
hydrogen  peroxide,  no  trioxysparte'ine  is  obtained,  but  a  quantitative 
yield  of  a  7iew  base,  C15H24N2O2,  which  crystallises  from  ether  in  white 
needles.  The  hydrochloride,  Cir,U2i^i,0 1,^^01,  crystallises,  with  S^HaO, 
in  white  needles.  The  dihydrochloride,  Ci5H24N202,2HCl  +  3IH2O, 
crystallises  in  transparent  prisms.  The  hydrohromide,  C\rM2^r^0'i,WQr 
+  4H2O,  forms  transparent  crystals.     The  platinochloride, 

(C,5H24N-202)2,H2PtClo     +     6H2O, 

crystallises  in  orange  leaflets  or  needles,  and  decomposes  at  236''. 
The  aurochloride  crystallises  in  lustrous  leaflets,  darkens  at  186°,  and 
melts  at  194°  with  decomposition. 

Ahase  of  the  composition  CisH^e^oO  is  obtained  by  boiling  spart- 
eine with  freshly  prepared  silver  oxide  or  mercuric  oxide  and  w^ater. 
It  is  an  oil  which  quickly  darkens  on  exposure  to  air.  The  hyh- 
iodide,  CisHofiNgOjHl,  crystallises  in  leaflets,  and  melts  at  211°.  The 
platinochloride  forms  small,  sparingly  soluble  crystals,  and  melts  at 
108°.  The  aurochloride  forms  microscopic  crystals,  and  melts  at  175° 
with  decomposition. 

A  base  isomeric  with  the  preceding  is  obtained  by  boiling  sparteine 
with  freshly  prepared  lead  peroxide  and  water.  It  is  a  hygroscopic 
resin,  easily  soluble  in  water.  The  platinochloride  forms  small  crys- 
tals, darkens  at  230°,  and  decomposes  at  256°.  The  aurochloride  is  a 
crystalline  powder,  and  melts  at  178 — 180°  with  decomposition. 

Behydrosparte'ine,  Ci5H24i^2,  is  obtained  by  shaking  sparteine  with  a 
concentrated  solution  of  bleaching  powder.  It  is  a  liquid  closely 
resembling  sparteine,  and  boils  at  314 — 316°  (uncorr.)  without  de- 
composition. The  hydrochloride,  Ci5H24N'2,2li^l  +  2-J-H2O,  forms 
large,  colourless  crystals  resembling  ammonium  chloride,  and  carb- 
onises at  270°.  The  hydrobromide  crystallises  with  IH2O.  The  hydr- 
iodide,  with  IH2O,  melts  at  258°.  The  platinochloride,  with  2H2O, 
crystallises  in  beautiful,  indented  platfS,  and  melts  at  237°  with 
decomposition.  The  aurochloride  crystallises  in  sparingly  soluble 
needles,  gradually  blackens  when  heated,  and  froths  up  at  168°. 

Sparteine  sulphate,  when  distilled  under  16 — -20  mm.  pressure 
with  zinc-dust  and  zinc  oxide,  yields  a  mixture  of  bases,  namely, 
diethylmethylamine,  pyridine,  a-picoline,  a  base  which  was  not 
identified,  2:3: 6-trimethylpyridine,  sparteine,  and  a  base  of  the  formula 
CioHgNj,  which  melts  at  91^ — 101°,  and  yields  an  aurochloride  melting 
at  190''  with  decomposition.  E.  C.   R. 
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Meconinemethyl  Methyl  Ketone  and  Di-meconinemethyl 
Ketone.  By  F.  Hemmelmayr  {Munatsh.,  14,  390—899). — Meconine- 
methyl methyl  ketone,   i  ^~~~7,  >CH-CH2-C0Me    (Absti-.,    1892, 

06H2(OMe)2 
179),  is  hydrolysed  by  boiling  baryta  water  paHly  into  the  hydroxy^ 
acid  by  severance  of  the  lactone  bond,  and  partly  into  opianic  acid  and 
acetone.  When,  however,  a  mixture  of  opianic  acid  and  acetone  is 
boiled  with  baryta  water,  condensation  occurs,  and  meconinemethyl 
methyl  ketone  is  formed.  The  ketone  is  hjdrolysed  by  alkaline  per- 
manganate also  into  opianic  acid  and  acetone,  the  latter  substance 
being  of  course  further  oxidised  to  formic  acid.  The  hydrolysis  is  not 
due  to  the  action  of  the  alkali.  The phenylhydrazone  is  described  ;  it 
melts  at  159 — 16o°.  Meconinemethyl  methyl  ketone  is  converted  by 
boiling  bromine  water  into  a  monohromn-derlvative. 

Dl-meconinemethyl  ketone,    CO [CH2-CH<^'_^;^_^^^>C0]a  (Zoc. 

cit.),  is  hydrolysed  by  boiling  baryta  water  in  the  same  way  as  the 
mono-compound. 

The  author  claims  priority  in  the  preparation  of  a  phenylhydrazine- 
lactone  additive  compound,  namely,  the  dihydrazone  of  meconine- 
methyl phenyl  ketone  (Abstr.,  1893,  i,  181).  Jn.  W. 

Action   of  Methylic  Iodide    on  Papaverinic   acid.      By  F. 

ScHKANZHOFER  {Monatsh.,  14,  597). — The  author  finds  that  the 
normal  barium  salt  of  the  methylbeta'ine  of  papaverinic  acid, 
Ca^HogN'.^OuBa  (this  vol.,  i,  59),  crystallises  with  6H2O. 

G.  T.  M. 

Cinchonine.  By  M.  Freuxd  and  W.  Eosensteix  (Annalen,  277, 
277 — 290). — A  preliminary  account  of  the  authors  experiments  has 
already  been  published  (Abstr.,  1892,  892). 

The  specific  rotatory  power  of  dimethylcinchonine  dihydrochloride, 
that  is,  of  the  basic  hydrochloride  {loc.  cit.),  dissolved  in  dilute 
hydrochloric  acid  is  [ajp  =  -f5"37°  at  20°.  When  to  the  last-men- 
tioned solution  platinic  chloride  is  added,  a  platinochhridey 

C2iH26N20,H,PtCl6  +  2H2O, 

is  precipitated.  The  hydrobromide,  C2iH26N20,HBr,  melts  at 
118—120°  (not  111°;  Joe.  cit.).  The  picrate,  C2iB2,'N,0,2CJi,'N,0^, 
melts  at  160°;  the  nncochloride,  CaiHjeNaOjHZnCla,  melts  at  220°; 
and  the  mercurochloride  at  222°.  Dimethyl cinchonive  ethiodide  melts 
at  138°;  dimethylcincl Oft  1716  hevzylic  chloride  was  prepared. 

Methylcinchonine,  dimethylcinchonine,  methylcinchonine  metho- 
sulphate,  and  dimethylcinchonine  methosulphate  all  yield  cin- 
choninic  acid  when  oxidised  by  Skraup's  method  {Annalen^  201, 
291)  ;  this  fact  shows  tl  at  the  alkyl  groups  are  combined  with  one 
and  the  same  nucleus. 

When  dimethylcinchonine  methiodide  is  boiled  with  concentrated 
alkali,  it  decomposes  into  trimethylamine,  and  a  hose  which  yields  a 
vellow,  'AmoY^hoviS  platinocMoridej  (Ci9HigNO)2,H2PtCl6,  that  does  not 
melt  at  280°. 
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The  presence  of  a  quinoline  nucleus  explains  how  the  nitrogen 
atom  in  one-lialf  of  the  molecule  of  cinchonine  is  combined,  whereas 
the  function  of  the  second  nitrogen  atom  is  still  obscure. 

A.  R.  L. 

Pseudocinchonine.  By  E.  Lippmann  and  F.  Fleissner  {Monatsli., 
14,  371 — 375). — When  cinchonine  trihjdriodide  is  heated  with  water 
(I"  to  I  vol.)  for  5 — 6  hours  at  150 — 160°,  it  gradually  dissolves,  and, 
on  keeping  the  solution,  a  yellow,  acicular  precipitate  gradually  falls, 
consisting  of  the  hydriodide  of  pseudocinchonine,  a  base  isomeric  with 
cinchonine. 

The  base  may  be  isolated  by  means  of  the  sparingly  soluble 
normal  sulphate.  The  product  of  the  above  action  is  precipitated 
with  ammonia,  and  the  mixed  bases  suspended  in  water  and 
cautiously  neutralised  with  dilute  sulphuric  acid.  Pseudocinchonine 
sulphate  soon  separates,  whilst  the  sul|)hates  of  cinchonine  and  iso- 
cinch(,n'ne  remain  in  solution.  The  free  base  is  precipitated  by 
ammonia  from  the  hot  aqueous  solution. 

Fseudocinclioniue,  C19H22N2O,  is  a  white,  flocculent  or  granular  sub- 
stance melting  at  214 — 216°  (cinchonine  melts  at  250 — 252°,  and  iso- 
cinchonine  at  126 — 127°).  It  is  soluble  in  ether,  and  may  be  thus 
readily  separated  from  cinchonine.  The  normal  sulphate  forms 
long,  slender,  asbestos-like  needles,  and,  unlike  the  corresponding 
salts  of  cinchonine  and  its  other  isomerides,  is  anhydrous.  The platino- 
chloride  and  dihi/driodide  are  described.  ,Tn.   W. 

Chitenine.  By  R.  v.  Bucher  (Monatsh.,  14,  598— 611).— When 
chitenine,  the  oxidation  product  of  quinine,  is  heated  for  two  hours 
with  2-|  times  its  weight  of  benzoic  chloride,  the  benzoyl  derivative, 
C19H21N2O4BZ,  is  obtained.  It  is  readily  soluble  in  alcohol,  ether, 
and  benzene,  and  is  precipitated  by  light  petroleum  from  its  benzene 
solution  in  the  form  of  a  pale  yellow  powder,  which  melts  at  85°. 
The  plaiinochJoride,  Ci9H2iN204Bz,H2PtCl6,  is  a  bright  yellow,  crys- 
talline powder.  The  platinochloride,  0191119X204 Ac3,H2PtCl6  +  SHgO, 
obtained  from  the  acetyl  derivative  of  chitenine  is  also  a  microcrys- 
talline  powder. 

On  passing  hydrogen  chloride  through  a  cooled  solution  of 
chitenine  in  absolute  alcohol,  the  ethyl  derivative,  Ci9H2iN204Et,  is 
obtained;  it  crystallises  in  needles,  melts  at  198°,  and  unites  with 
ethylic  iodide  to  form  the  compound  C,.jH2iN'204Et,EtI,  which  crys- 
tallises from  alcohol  in  slender,  white  prisms,  and  melts  at  210°. 

Chitenol,  C18H20N2O4  +  H2O,  is  obtained  on  heating  chitenine  with 
10  times  its  weight  of  colourless  hydriodic  acid  for  three  hours  at 
100°.  It  crystallises  from  hot  water,  in  which  it  is  only  sparingly 
soluble,  in  slender,  white  needles;  dissolves  leadily  in  acids  and 
alkalis,  decomposes  at  270°,  without  previously  melting,  gives  the 
quinine  reaction  with  chlorine  water  and  excess  of  ammonia,  and 
yields  the  following  salts  : — The  sulphate,  Ci8H2oN'204,H2S04  -f  H^O, 
is  fairly  soluble  in  water,  and  crystallises  in  slender,  bright  yellow 
scales  ;  the  hydrochloride,  C18H20N2O4.2HCI  +  H2O,  crystallises  in 
plates,  and  the  platinochlwide,  (Cit.H2uN204),l'HCl,H2PtC]6,  in  yellow 
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prisms.  On  oxidising  chitenol  with  alkaline  permanganate,  products 
are  formed  from  which  two  calcium  salts  can  be  obtained.  Of  these, 
one  is  insoluble,  and  contains  per  cent.,  C,  35"69  ;  H,  2*36;  Ca,  16'59. 
The  other  is  readily  soluble  and  contains  per  cent.,  C,  40*04 — 42"25  ; 
H,  2-65— 410;  Ca,  12-36— 13-83  ;  N,  5-43.  G.  T.  M. 

Alkaloids  of  Belladonna.  By  0.  Hesse  {Annalen,  277,  290— 
300;  compare  Abstr.,  1891,  748;  1892,  1498).— Merck  (Abstr.,  1892, 
1255)  stated  that  atropamine  was  identical  with  Pesci's  apoatropine 
(Abstr.,  1882,  740);  he  has  since  shown  (Abstr.,  1893,  i,  491) 
that  the  latter  alkaloid,  like  atropamine,  may  be  converted  into 
belladonnine. 

Apoatropine  could  not  be  prepared  by  following  Pesci's  direc- 
tions, but  is  obtained  without  secondary  products  when  a  solution 
of  atropine  sulphate  in  nitric  acid  of  sp.  gr.  1'381  is  kept  at  the  ordi- 
nary temperature  for  24  hours  ;  or  when  atropine  sulphate  or  hyos- 
cyamine  sulphate  is  dissolved  in  concentrated  sulphuric  acid  in  the 
cold,  and  the  solution  poured  into  water;  or  when  the  last-named 
salts  are  heated  at  85°  with  acetic,  benzoic,  or  phosphoric  anhydride ; 
but  not  when  they  are  treated  under  any  circumstances  with  hydro- 
chloric acid.  The  base  is  difficult  to  obtain  in  a  crystalline  condition, 
and  the  author  now  confirms  Merck's  observations  {loc.  cit.),  that  it 
is  identical  with  atropamine. 

Belladonnine  is  obtained  when  a  solution  of  atropine  or  of  hyos- 
cyamine  in  concentrated  sulphuric  acid  is  allowed  to  remain  for  a 
short  time.  The  platinochloride  melts  at  229°,  and  the  aurochloride 
at  120°.  If  hyoscyamine  is  slowly  raised  to  a  temperature  of 
120 — 130°,  it  is  first  converted  into  atropine,  thence  into  apoatropine, 
and  finally  into  belladonnine.  When  apoatropine  is  treated  with 
alkalis  or  with  hydrochloric  acid,  it  is  converted  either  into  bella- 
donnine or  decomposition  products  of  the  latter,  or  undergoes  more 
advanced  decomposition ;  the  reason  therefore  that  both  Pesci  and 
Merck  obtained  tropine  from  apoatropine  was,  that  they  subjected 
the  alkaloid  to  too  violent  treatment  with  alkalis,  and  thus  precluded 
the  formation  of  belladonnine. 

When  apoatropine  is  heated  in  a  sealed  tube  with  fuming  hydro- 
chloric acid  (8  parts)  for  eight  h(mrs  at  85 — 100°,  belladonnine  and 
tropine  are  formed;  if,  however,  the  solution  is  heated  for  16  hours  at 
140°,  bellatropine  is  obtained.  The  platinochloride,  C8Hi5N02,H2PtCl6, 
melts  at  212°,  and  the  aurochloride  at  163°.  The  base  crystallises  in 
colourless  prisms.  A.  R.  L. 

Hyoscine.  By  O.  Hesse  {A^malen,  211,  304—308;  compare 
Abstr.,  1893,  i,  679). — The  author  brings  forward  fresh  evidence  in 
support  of  the  following  views.  Ladenburg's  hyoscine  is  identical 
with  scopolamine ;  it  has  the  composition  represented  by  the  formula 
CnH2iN04,  and  on  decomposition  at  60 — 100°  yields  oscine,  CgHiaNOg, 
which  is  identical  with  scopoline.  Scopolamine  (hyoscine)  hydro- 
bromide  is  therefore  not  a  new  mydriatic.  A.  R.  L. 
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Melting  Point  of  Cocaine  Hydrochloride.  By  O.  Hesse 
(Annalev,  277,  308 — 309;  compare  Absfcr.,  1893,  i,  679). — When 
cocaine  hydrochloride  is  heated  at  160 — 161°  in  a  Roth's  apparatus, 
it  sinters  at  the  end  of  15  minutes,  swells  up  after  25  minates,  and 
is  completely  fused  in  31  minutes ;  these  changes  take  place, 
although  more  slowly,  even  at  as  low  a  temperature  as  152 — 154°. 

A.  R.  L. 

Alkaloids  from  the  Rind  of  Pomegranate  Root.  By  G. 
CiAMiciAN  and  P.  SiLBER  (JJer.,  26,  2738 — 2753;  compare  Abstr., 
1893,  i,  287). — Pseudopelletierine  appears  to  be  a  ketoamine  ;  it  does 
not  contain  hydroxyl  or  methoxyl,  and  is  probably  a  higher  homo- 
logue  of  tropine,  which  it  closely  resembles.  Their  experimental 
results  are  insufficient  to  enable  the  authors  to  suggest  a  constitu- 
tional formula  for  the  base  ;  they  propose  the  term  granatonine  in 
place  of  pseudopelletierine,  so  as  to  bring  the  nomenclature  of  the 
derivatives  into  uniformity  with  those  of  tropine. 

The  production  of  granatoUne,  CqHjyIS'O,  from  granatonine  (pseudo- 
pelletierine) has  been  previously  described  (Ion.  cit.)  ;  the  reduction  is 
more  readily  accomplished  by  means  of  sodium  and  alcohol  than  by 
sodium  amalgam  and  water;  it  forms  feathery,  colourless  crystals, 
melts  at  100°,  boils  at  251°  under  761  mm.  pressure,  and  does  not 
combine  with  hydroxylamine.  The  yield  is  theoretical.  The  hydro- 
chloride is  hygroscopic.  The  aurochloride  melts  at  213"  with  previous 
softening,  not  at  203°.  The  methiodide,  CgHisNOjMel,  crystallises  in 
colourless  cubes  melting  at  307'^ ;  on  distilling  it  with  potash,  the 
base  is  regenerated.  The  henzoyl  derivative  was  analysed  in  the  form 
of  its  platinochloride,  (C9Hi6NOBz)2,H2PtCl6,  which  is  yellow  and 
crystalline. 

Granatevine,  CgHislST,  is  prepared  by  the  action  of  hydriodic 
acid  and  phosphorus  on  granatoline;  it  is  a  viscid  liquid  of  some- 
what unpleasant  odour,  and  boils  at  18b°  under  a  pressure  of 
751  mm.  The  aurochloride.,  C9H]5N,HAuCl4,  is  obtained  in  stellate 
crystals  melting  at  220°  with  decomposition.  The  methiodide, 
CgHjsNjMel,  crystallises  in  cubes  which  are  not  melted  at  315°.  On 
distillation  with  potash,  the  methiodide  undergoes  a  similar  decom- 
position to  that  of  tropidine  methiodide  with  formation  of  methyl- 
granatenine,  CgHuNMe  ;  this  closely  resembles  ^-methjltropidine,  and 
boils  at  210 — 220°.  The  aurochloride^  picrate,  and  methiodide  are 
crystalline  and  unstable. 

Granataldehyde,  CsHijO,  the  analogue  of  tropilen,  is  formed,  together 
with  dimethylamine,  by  heating  the  preceding  base  in  hydrochloric 
acid  solution  ;  it  is  a  mobile,  readily  soluble  liquid,  with  an  aromatic 
odour,  boils  at  200 — 201°  under  758  mm.  pressure,  and  readily 
reduces  ammoniacal  silver  solution.  The  phenylhydrazone  is  an  oily, 
unstable  liqu:d ;  an  additive  compound  is  ibrmed  with  hydrogen 
sodium  sulphite,  but  could  not  be  isolated.  The  dibromide, 
CsHiaOBrj,  is  formed  at  0",  and  crystallises  from  light  petroleum  in 
colourless  needles  melting  at  100°. 

Granatyl  iodide,  CgBieNl,!!!,  is  occasionally  obtained  as  a  bye-pro- 
duct in  the  preparation  of  granatenine  (see  above),  but  the  exact 
conditions  necessarv  for  its  formation  remain  undetermined.     It  is 
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deposited  from  water  in  colourless,  feathery  crystals  melting  at  200* 
with  deconaposition,  blackeim  on  exp  :)sure  to  lig  it,  and  is  readily  con- 
verted into  o-ranatenine  on  treatment  with  alkalis. 

By  the  action  of  hydriodic  acid  and  phosphorus  on  granatenine  or 
granatoline  at  24U°  for  8 — 12  hoars,  two  bases  are  formed;  the  one  is 
termed  granatanine,  the  other,  which  corresponds  to  "  norhydro- 
tropidine,"  is  called  norgranatanine.  Granatanine,  CgHnN",  is  a 
camphor-like  substance  with  an  odour  resemblinsr  that  of  coniine ;  it 
melts  at  49 — 50°,  boils  at  192 — 193°  under  763  mm.  pressure,  is 
readily  soluble  in  water,  and  has  a  strongly  alkaline  reaction.  The 
aurochlnride,  CgHnNjHAuCU,  crystallises  in  feathery,  pale  yellow 
needles  melting  at  229°.  Norgranatanine,  ChHisX,  was  obtained  in 
small  quantit}'-,  and  separated  from  the  preceding  base  by  means  of 
its  crystalline  carbamate.  The  atirockloride  is  deposited  in  yellow 
plates  which  melt  at  225°.  J.  B.  T. 

Ipecacuanha.  By  B.  H.  Paul  and  A.  J.  Cownley  (Pharm.  J. 
Trans.,  53,  61 — 63). — The  so-called  "emetine"  is  a  mixture  of 
at  least  two  different  alkaloids,  the  greater  part  being  an  amorphous 
substance,  of  marked  alkalinity,  and  forming  definite  neutral  salts, 
which  are  also  amorphous,  and  cannot  be  obtained  crystalline  by 
any  means  yet  tried.  The  amorphous  alkaloid  is  associated  with 
others  that  are  distinctly  crystalline,  and  much  less  soluble  in  ether, 
chloroform,  or  benzene.  In  the  stem  of  Brazilian  ipecacuanha,  a 
crystalline  alkaloid  is  present  in  a  larger  proportion,  relatively  to 
the  amorphous  alkaloid,  than  in  the  root.  The  authors  are  seek- 
ing means  of  separating  the  alkaloids  with  the  view  of  determining 
their  several  amounts  and  their  chemical  and  therapeutic  properties. 
They  find  that  the  quantity  of  the  mixed  alkaloids  obtainable  from 
different  samples  of  ipecacuanha  root  does  not  vary  much  from  2  per 
cent.  R.  R. 

Alkaloids  of  Pereiro  Bark.  By  0.  Hesse  (Annalen,  277,  300 — 
302). — The  author  found  {Annale7i,  202,  141)  that  pereiro  bark 
contained,  besides  geissospermine  and  pereirine,  another  alkaloid 
which  appears  to  be  identical  with  that  described  by  Preund  and 
Fauvet  (Abstr.,  1893,  i,  446)  under  the  name  of  geissospermine.  It 
differs  from  the  author's  geissospermine  in  having  a  higher  melting 
point  (189°).  Both  dissolv'e  in  nitric  acid  with  a  purple-red  colour, 
but  the  coloration  produced  by  Preund  and  Pauvet's  base  is  more 
persistent.  The  same  remarks  apply  to  the  behaviour  of  the  two 
compounds  with  an  acid  solution  of  molybdic  sulphate  ;  the  colourless 
solution  of  Preund  and  Pauvet's  base  becomes  intensely  purple-red 
when  heated.  Geissospermine  hydrochloride  is  amorphous,  but  the 
hydrochloride  of  the  other  base  is  crystalline;  other  differences  are 
recorded.  A.  K.  L. 

Nucleic  Acid.  By  L.  Liebermann  and  B.  v.  Brrrd  (Chetu.  Cevtr., 
1S93,  ii,  649;  from  Gentr.  Med.  Wiss.,  1893,  465— 467).— The  nucleic 
ai3id  prepared  from  beer  yea^t  by  Altmann's  method  may  De  shown  by 
the  test  proposed   by  Liebermann   to   contain  metaphosphoric  acid. 
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The  analysis  of  the  baryba  precipitate  gave,  after  subtraction  of  the 
organic  matter,  Ba  4887,  PO.j  51*  12  per  cent.  Although  the  compo- 
sition calculated  for  Ba(P03)2  is  Ba  4644,  and  PO3  58*56  per  cent.,  the 
authors  believe  that  the  relation  of  Ba  to  PO3  can  only  correspond 
with  barium  metaphosphate.  Kossel  has  also  come  to  hold  the  view 
which  he  formerly  opposed,  that  the  phosphoric  acid  in  nucleic  acid 
is  present  in  the  form  of  metaphosphoric  acid.  It  is  not  neces- 
sary to  submit  nucleic  acid  to  a  prolonged  digestion,  or  to  any  severe 
treatment,  in  order  to  obtain  xanthine  substances.  A.  H. 

Thymin;  a  Decomposition  Product  of  Nucleic  acids.     By 

A.  Kossel  and  A.  Neumann  (Ber.,  26,  2753 — 2756). — The  nucleic 
acids,  of  which  at  least  four  appear  to  exist,  are  compounds  of  an 
acid  with  various  bases,  such  as  adenine,  hypoxanthine,  guanine,  and 
xanthine.  The  nucleic  acid  prepared  from  the  thyroid  gland  of 
calves  yields  adenine  on  boiling  with  water,  and  is  therefore  termed 
adenylic  acid.  In  addition  to  the  adenine,  two  acids  are  formed  :  both 
are  soluble  in  dilute  hydrochloric  acid  ;  the  one  combines  directly 
with  albumin  to  form  an  insoluble  compound,  and  is,  perhaps,  the 
nucleic  acid  corresponding  to  para.nuclein.  The  second  acid  is 
termed  thyn.ic  acid,  it  does  not  precipitate  albumin,  and,  on  heating 
with  sulphuric  acid  (.30  per  cent.),  thymin,  C23H26N8O6,  is  formed. 
This  substance  has  neither  basic  nor  acidic  properties  ;  it  decolorises 
bromine  water,  sublimes  without  decomposition,  melts  above  2.'^0°, 
and  is  deposited  from  water  in  quadratic  and  hexagonal  crystals. 
Thymin  is  also  obtained  in  small  quantity  by  heating  adenylic  acid. 
The  authors  differ  from  L.  Liebermann,  who  regards  the  nucleins  as 
compounds  of  albumin  with  metaphosphoric  acid;  they  consider  that 
this  view  is  disproved  by  the  production  of  thymin.  J.  B.  T. 

Glucoside  Constitution  of  Proteid  Matter.    By  P.  W.  Paw 

(Proc.  Boy.  Soc,  54,  5^ — 57). — By  the  action  of  potash  on  proteid 
matter  (purified  coagulated  egg  albumin),  the  author  has  obtained  a 
product  which  forms  a  hard,  glassy  mass  when  dry,  gives  readily  a 
clear  solution  with  water,  yields  no  coloration  with  iodine,  and  does 
not  reduce  Fehling's  solution.  It  is  precipitated  by  absolute  alcohol, 
and  closely  resembles  Landwehr's  "  animal  gnm."  By  the  action  of 
mineral  acids,  it  is  converted  into  a  substance  which  reduces 
Fehling's  solution ;  this  substance  presents  the  appearance  of  a 
sugary  extractive,  and  has  a  pronounced  baked  sugar  odour.  It  is 
very  soluble  in  water,  but  only  slightly  so  in  absolute  alcohol ;  it  is 
readily  diffusible,  and  dissolves  cupric  hydroxide  in  presence  of  excess 
of  potash  without  producing  a  biuret  reaction.  Heated  on  the  water 
bath  for  2  to  3  hours  with  phenylhydrazine  and  acetic  acid,  it  gives  a 
crystalline  osazone,  and  has  the  characteristics  of  a  sugar.  It  seems 
to  be  optically  inactive,  or  possibly  very  slightly  Isevorotatory. 

J.  W. 
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Cryoscopic  Behaviour  of  Substances  of  Similar  Constitution 
to  the  Solvent.  By  F.  Garelli  (Gazzetta,  23,  ii,  354—382).— 
Ferratini  and  Grarelli  (Abstr.,  1893,  156 ;  512)  have  already  studied 
numerous  cases  of  abnormal  depression  of  the  freezing  points  of 
various  solvents  produced  by  a  number  of  substances  ;  the  cause  of 
this  anomalous  behaviour  was  found  in  the  similarity  of  constitution 
which  exists  between  the  solvent  and  the  substance  in  such  cases, 
which  leads  to  the  formation  of  solid  solutions  (compare  Van  Bijlert, 
Abstr.,  1891,  1411). 

Quinoline  and  isoquinoline  give  much  too  high  values  for  the 
molecular  weight  in  naphthalene  solution,  although  the  former  base 
exercises  the  normal  depression  on  the  freezing  point  of  benzene. 
Acridine  gives  too  high  a  molecular  weight  in  phenanthrene  solution, 
the  depression  is  normal,  however,  in  benzene  and  in  naphthalene ; 
the  author  supposes  that  a  solid  solution  of  acridine  in  phenanthrene 
is  formed.  Pyrroline  and  tetrahydroquinoline  give  very  high  values 
in  naphthalene  solution ;  dihydronaphthalene  also  gives  abnormal 
values,  as  would  be  expected  fronv  the  fact  that  this  substance  is 
isomorphous  with  naphthalene.  Tetrahydrodiphenyl  and  a-tetra- 
hydronaphthol  also  behave  abnormally  if  diphenyl  and  a-naphthol 
respectively  are  used  as  solvents.  Tetrahydrocarbazole  gives  the 
normal  molecular  weight  in  naphthalene,  but  alters  the  freezing 
point  of  phenanthrene  very  slightly,  this  constant  being  raised  if 
changed  at  all.     Carbazole  gives  normal  values  in  diphenylamine. 

These  facts  indicate  that  the  formation  of  solid  solutions,  and  the 
consequent  vitiation  of  the  results  of  the  molecular  weight  determina- 
tions, are  conditioned  not  so  much  by  similarity  in  the  chemical  be- 
haviour of  the  substances  concerned  as  by  similarity  in  constitution. 
This  view  is  supported  by  the  normal  depressions  of  the  freezing 
points  of  phenol  by  pyrroline ;  these  two  substances  are  somewhat 
similar  in  respect  to  chemical  behaviour  but  totally  different  in 
molecular  configuration.  A  possible  method  is  thus  indicated  for 
determining  the  constitution  of  organic  substances.  Although  the 
constitution  of  nicotine  is  not  as  yet  definitely  settled,  the  old  view- 
that  this  base  is  hexahydrodipyridyl  has  been  disproved  by  Pinner 
and  by  Blau  (Abstr.,  1893,  i,  489;  736).  This  is  confirmed  by  the 
observation  that  nicotine  does  not  form  solid  solutions  with  diphenyl 
whilst  7-dipyridyl  does;  the  constitution  of  nicotine  should,  conse- 
quently, not  be  of  the  same  type  as  that  of  dipyridyl. 

The  high  values  obtained  for  the  molecular  weight  of  phenol  by 
the  boiling  point  method  in  benzene  are  usually  attributed  to  the 
formation  of  solid  solutions;  it  is  much  more  likely,  however,  that 
the  abnormal  rise  in  the  boiling  point  is  due  to  the  general  tendency 
of  hydroxy-compounds  to  condense.  Very  high  molecular  weights 
are  obtained  for  resorcinol  in  benzene  and  naphthalene  solutions, 
operating  by  the  cryoscopic  and  boiling  point  methods  respectively. 

VOL.  Lxvi.  i.  n 
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Chlorobenzene,  bromobenzene,  and  benzonitrile  depress  the  freezing 
point  of  benzene  almost  normally,  ^-chloronaphthalene  and  the  a- 
and  /3-naphthylamines  give  high  results  in  freezing  naphthalene ; 
a-nitro naphthalene,  however,  depresses  the  freezing  point  normally. 
Benzidene  gives  the  normal  molecular  weight  in  phenol. 

The  solid  solutions  obtained  in  the  above  experiments  being  only 
isomorphous  mixtures,  the  constituents  of  such  mixtures  should  have 
approximately  the  same  crystalline  form.  The  close  relation  existing 
in  this  respect  between  phenanthrene  and  anthracene  and  between 
the  two  naphthols  and  naphthalene  is  at  once  evident  from  crystallo- 
graphic  data  respecting  these  substances  furnished  by  Negri. 

W.  J.  P. 

Nitromethane  and  its  Homologues.  By  Berthelot  and 
Matignon  (Ann.  Ghim.  Phys.,  [6],  30,  565 — 572). — Nitro  derivatives 
are  formed  from  the  hydrocarbons  of  the  paraffin  series  and  nitric 
acid  with  the  development  of  heat,  which  is  comparable  to  that 
observed  in  the  case  of  nitrobenzene  ;  the  high  values  of  their  heats 
of  formation  explain  the  stability  and  fundamental  difference  between 
the  reactions  of  the  nitro  compounds  as  compared  with  those  of  the 
ethereal  nitrites. 

Nitromethane  : — Heat  of  combustion  at  constant  volume  +  170*25 
cal.,  and  at  constant  pressure  +  169'8  cal.  Specific  heat  (between 
23°  and  80°)  =  0-471.  Heat  of  volatilisation,  6-98  Cal.  Heat  of 
formation  (calculated),  from  elements  C  diamond  +  H3  +  N  +  O2 
=  CHa-NOs  liquid  +  28-8  Cal. ;  or  CHg-NOa  gas  -f  21-8  Cal.  Heat  of 
formation  from  methane  and  nitric  acid  CH4  gas  +  HNO3  liquid 
==  H2O  liquid  4-  CHa-NO,  liquid  +  867  Cal.  ;  or  CHg-NOa  gas  +  29-17 
Cal.  It  is  thus  seen  that  the  heat  of  formation  of  nitromethane  is  a 
little  less  than  that  of  nitrobenzene.  Heat  of  dissolution  —  0*60  Cal. 
Heat  of  neutralisation  +  7*01  Cal.  (potassium  hydroxide)  ;  and  +  8*9 
Cal.  (barium  hydroxide). 

Nitroethane : — Heat  of  combustion  at  constant  volume  -f  322*45 
Cal.,  and  at  constant  pressure  +  322*30  Cal.  Specific  heat  0*451  (be- 
tween 23^^  and  95°).  Heat  of  volatilisation  -f-  6*90  Cal.  Heat  of 
formation  (calculated)  from  its  elements  +  38*8  Cal.  for  the  liquid, 
+  31*8  Cal.  for  the  gaseous  compound  ;  from  ethane  and  nitric  acid 
+  43*0  cal.  for  the  liquid,  and  +  36*0  Cal.  for  the  gaseous  compound. 
Heat  of  neutralisation  (potassium  hydroxide)  +  10*1  Cal. 

A.  R.  L. 

Hexamethylene  Dibromide.  By  W.  H.  Peekin,  jun.  (Ber.,  27, 
216 — 217). — A  preliminary  notice,  published  in  consequence  of  the  ap- 
pearance of  a  paper  by  Salonina  on  the  same  subject  (this  vol.,  i,  119). 
By  acting  on  trimethylene  chlorobromide,  CsHeClBr,  with  an  alcoholic 
solution  of  sodium  ethoxide,  chloropropylic  ethylic  ether,  CaHeCl'OEt, 
is  obtained  as  a  colourless  oil,  boiling  at  132 — 134°.  Metallic  sodium 
condenses  it  into  hexamethyle^ieglycol  diethylic  ether,  C3H6(OEt)2,  an  oil 
which  was  not  analysed,  but  was  converted  by  strong  hydrobromic 
acid  at  150°  into  hexamethylene  dibromide,  CeHigBrg,  an  oil  boiling 
at  135 — 137°  under  20  mm.  pressure.  This,  in  xylene  solution, 
is    condensed   by  finely-divided  metallic  sodium  to  hexamethylene, 


ORGANIC  CHEMISTRY.  159 

CH2<^^^§g'>CH2,   boiling   at    77—80°,  previously   obtained  by 
Baeyer  (this  vol.,  i,  174).  C.  F.  B. 

Action  of  Nitric  acid  on  Nononaphthene.  By  M.  Konovaloff 
(/.  Buss.  Chem.  Soc,  25,  389 — 429). — When  nononaphthene,  CgHig, 
is  heated  with  nitric  acid,  it  is  partially  converted  into  a  mononitro- 
derivative,  the  yield  of  which  varies  greatly  with  the  concentration 
of  the  acid,  temperature,  &c.  The  author  obtained  the  most  favour- 
able results  by  heating  4  c.c.  of  the  hydrocarbon  with  20  c.c.  of  nitric 
acid  (sp.  gr.  1*075)  for  five  hours  at  130°.  About  half  of  the  hydro- 
carbon is  attacked  under  these  conditions,  and  of  this  portion  40 — 50 
per  cent,  is  converted  into  the  crude  nitro-derivative.  A  larger  yield 
may  be  obtained  by  using  a  weaker  acid  or  a  lower  temperature,  but 
the  action  then  proceeds  very  slowly ;  on  the  other  hand,  boiling  in 
open  vessels  with  strong  acid  does  not  give  favourable  results. 

From  the  crude  nitro- product  two  fractions  were  obtained,  one 
boiling  under  40  mm.  pressure  at  126 — 129°  (sp.  gr.  at  2070°  = 
0-9797),  and  the  other  at  130—132°  (sp.  gr.  at  2070°  =  0-9908). 
Both  have  the  composition  C9Hi7*N02,  both  attack  sodium  in  benzene, 
are  themselves  partially  dissolved  by  concentrated  potash,  and  form 
a  pseudonitrole  with  nitrous  acid.  The  mononitronononaphthene  is 
therefore  not  homogeneous,  but  consists  of  a  mixture  of  a  secondary 
and  a  tertiary  nitro-product.  The  crude  nitro-product  gives  20  per 
cent,  of  the  secondary  derivative  soluble  in  potash,  and  62  per  cent, 
of  the  tertiary  derivative  insoluble  in  potash. 

On  reduction  with  zinc  and  acetic  acid,  the  higher  boiling  fraction 
yielded,  besides  an  amine,  a  ketone  of  the  formula  CjHieO.  The  amine, 
OgHn'NHz,  distils  mostly  at  173 — 175°,  and  consists  of  two  isomeric 
compounds  which  may  be  partiall}'^  separated  by  crystallisation  of 
their  platinochlorides. 

The  seco7idary  niironononaphthene,  CgHn'NOo,  is  an  almost  colour- 
less oil  boiling  at  224 — 226°,  and  does  not  solidify  in  a  freezing 
mixture.  Its  sp.  gr.  at  20°/0^  is  0-9903,  and  at  070°  1-0043.  Its 
molecular  refraction,  calculated  by  means  of  Lorenz's  formula,  is 
47*40.  When  bromine  is  added  in  excess  to  its  clear  solution  in 
caustic  potash,  the  monobromo-derivative,  CgHieBr'NOo,  is  formed  ;  this 
is  a  heavy,  colourless  oil,  sp.  gr.  at  0°/0°  =  1*3330,  and  at  20°/0°  = 
1*3112,  molecular  refraction  54*51.  'On  reduction,  secondary  nitro- 
nononaphthene  gives  the  secondary  amido nononaphthene,  CgHn'NHz, 
boiling  at  175-5—177-5°,  having  the  sp.  gr.  0*8434  at  0°/0°,  0-8273  at 
20°/0°,  and  the  molecular  refraction  45*62.  The  chloride,  sulphate, 
and  nitrate  do  not  crystallise,  but  the  picrate  and  platinochloride  are 
crystalline. 

Tertiary  nitronononaphthene,  C9Hn*N02,  boils  with  some  decompo- 
sition at  220 — 225°,  and  has  the  sp.  gr,  0-9919  at  0°/0°,  its  molecular 
refraction  being  47'41.  It  gives  Liebermann's  reaction,  but  neither 
a  nitrole  nor  pseudonitrole.  On  reduction,  it  yields  the  tertiary  amido- 
nononaphthene,  C9lIi7*NH2,  boiling  at  173 — 175°,  and  having  a  sp.  gr. 
of  0'8485  at  0°/0°,  and  the  molecular  refraction  45-32.     It  is  slightly 
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soluble    in    water.       The   chloride  may  be    crystallised    from    light 
petroleum. 

The  neutral  product  obtained  on  the  reduction  of  the  crude  nitro- 
derivative  was  proved  to  be  a  hetone  having  the  composition  CgHigO, 
and  boiling  at  180 — 182°.  It  is  a  colourless,  mobile  liquid  of  sp.  gr. 
0-8903  at  070°.  Its  oxime  boils  with  decomposition  at  220—225°, 
and  seems  to  consist  of  a  mixture  of  different  substances,  as  a  small 
quantity  of  the  ketone  re-obtained  from  it  boiled  at  168 — 172°. 
^  J.  W. 

a-Decanaphthene.  By  Zubkoff  (J.  Buss.  Ghem.  80c.,  25,  .382 — 
385). — The  fraction  of  Caucasian  petroleum  boiling  between  160°  and 
1 72°  consists  chiefly  of  decanaphthenes.  The  portion  boiling  at 
160 — 162°  (a-decanaphthene),  when  chlorinated,  gives  rise  to  the 
compounds  C10H19CI,  C10H18CI2,  and  CioHnCls. 

The  dichloro-derivative,  when  heated  with  quinoline,  yields  a 
hydrocarbon,  CioHie,  which  boils  between  162°  and  170°,  and  shows 
the  reactions  of  a  terpene. 

The  monochloro- derivative  (b.  p,  206 — 209°)  can  be  converted 
into  an  acetate  which  boils  at  224 — 230°,  and  into  an  alcohol,. 
CioHi9*OH,  which  boils  at  about  215°. 

A  naphthylene,  CioHis  (b.  p.  159 — 162°),  is  formed  at  the  same 
time  as  the  acetate  when  the  monochloride  is  heated  at  210°  with 
sodium  acetate  and  acetic  acid.  J.  W. 

Suberone.  By  Y.  Markovnikoff  (/.  Buss.  Chem.  Soc,  25,  364 — 
378). — Suberone  (10  grams)  is  dissolved  in  absolute  alcohol,  and  to 
the  boiling  solution  sodium  (20  grams)  is  gradually  added.  The 
alcohol  is  subsequently  distilled  off  and  the  residue  treated  with 
water,  when  an  oil  separates ;  a  further  quantity  of  this  can  be 
extracted  from  the  aqueous  solution  by  treatment  with  ether.  This 
oil  is  a  monhydric  alcohol,  CvHis'OH,  which  the  author  calls 
suberylic  alcohol  or  suherol.  It  boils  at  184 — 185"  under  755  mm. 
pressure,  and  its  sp.  gr.  at  15°/15°  is  0"9595.  The  chloride  obtained 
from  it  by  the  action  of  phosphorus  pentachloride  boils  at  173 — 175°^ 
is  lighter  than  water  at  the  ordinary  temperature,  and  has  the  sp.  gr. 
1-0133  at  0°/0°.  The  nrethane,  NHPh-CO-OCvHig,  melts  at  85°,  is  in- 
soluble in  water,  but  easily  soluble  in  alcohol  and  in  ether. 

To  obtain  suheroxime,  suberone  (50  grams)  and  hydroxylamine 
hydrochloride  (35  grams)  are  dissolved  in  80  per  cent,  alcohol,  dry 
powdered  soda  (40  grams)  is  then  added,  and  the  mixture  boiled  for 
5 — 7  hours  on  the  water  bath.  The  oxime  is  liquid  at  the  ordinary 
temperature,  and  boils  at  230°  (751  mm.) ;  on  cooling,  it  solidifies  to 
a  mass  of  crystals  which  melt  at  23°  ;  its  sp.  gr.  at  20°/20°  is  1*0228. 
It  is  insoluble  in  water,  but  attracts  moisture  from  the  air,  and 
becomes  liquid.  The  hydrochloride  can  be  obtained  in  the  form  of 
small,  colourless  prisms. 

Suherylamine,  C7Hi3'NH2,  may  be  obtained  from  suberoxime  by 
reduction  either  with  sodium  in  alcoholic  solution  or  with  sodium 
amalgam  in  alkaline  aqueous  solution.  It  is  a  colourless  liquid  with 
a  mixed  odour  of  ammonia  and  hydrocarbons.  It  boils  at  169° 
(corr.),  and  only  partially  mixes  with  water.     The  hydrochloride  is. 
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obtained  as  a  hygroscopic,  crystalline  mass,  very  soluble  in  water  and 
alcohol,  but  only  slightly  so  in  ether.  J.  W. 

Trehalose.  By  E.  Winterstein  (Ber.,  26,  3094— 3098).— The 
author  has  again  investigated  the  products  of  the  hydrolysis  of  tre- 
halose, but  has  been  unable  to  find  any  other  product  than  glucose. 
The  hydrolysis  was  effected  by  heating  it  with  5  per  cent,  sulphuric 
acid  for  six  hours,  and  the  solution,  after  the  removal  of  sulphuric  acid 
and  concentration,  fractionally  precipitated  by  alcohol  in  four  stages. 
The  four  fractions  show  all  the  properties  of  glucose,  and  give  no 
evidence  of  the  presence  of  other  hexoses  or  pentoses.  The  rotatory 
power  of  the  first  and  fourth  fractions  is  lower  than  that  of  glucose, 
but  this  appears  to  be  due  to  the  presence  of  a  bye-product.  Pre- 
vious investigators  have  sometimes  obtained  products  having  a 
higher  specific  rotatory  power  than  glucose,  but  this  was  probably 
due  to  the  presence  of  unaltered  trehalose. 

The  molecular  weight  of  trehalose,  as  determined  by  both  Raoult's 
and  Beckmann's  methods,  agrees  with  the  formula  C12H22OH.  It  does 
not  combine  with  phenylhydrazine,  and,  therefore,  in  the  combination 
of  the  two  glucose  molecules  both  aldehyde  groups  must  have  under- 
gone alteration.  H.  G.  C. 

Desiccation  of  Starch.  By  Block  (Compt.  rend.,  118, 146 — 149). 
— Starch  does  not  lose  the  whole  of  its  water,  even  after  many  hours' 
heating  at  115°,  and  a  temperature  of  155 — 160°  is  required  in  order 
to  expel  the  last  traces.  At  this  temperature,  there  is  little  or  no 
conversion  into  dextrin  if  the  starch  is  pure,  but,  even  if  such  con- 
version took  place,  it  would  not  alfect  the  estimation  of  the  water. 

C.  H.  B. 

Starch.  By  C.  J.  Lintner  (Ber.,  27,  293— 29C).— In  reply  to  the 
criticism  of  Scheibler  and  Mittelmeier  (this  vol.,  i,  107),  the  author 
explains  the  grounds  which  led  him  to  an  independent  examination 
and  discussion  of  the  amylo'in  theory  proposed  by  Brown  and  Morris. 

A.  H. 

New  Carbohydrate  from  Boletus  Edulis.  By  E.  Winter- 
stein (Ber.,  26,3098 — 3099). — The  fungus  Boletus  edulis  contains,  in 
addition  to  trehalose,  a  carbohydrate,  which  may  be  isolated  by 
warming  with  sulphuric  acid  the  residue  left  after  the  removal  of 
fats  and  proteids.  The  jelly  thus  obtained  is  boiled  with  water,  the 
solution  filtered,  the  filtrate  concentrated,  and  precipitated  with 
alcohol.  The  carbohydrate  is  freed  from  sulphuric  acid  by  treatment 
with  dilute  alcohol,  and  then  forms  a  pale  yellow,  amorphous  mass, 
which  graduall}^  dissolves  in  5  per  cent,  aqueous  potash.  It  is  slowly 
inverted  by  boiling  dilute  sulphuric  acid,  and  is  coloured  yellow  b}'' 
iodine  in  presence  of  zinc  chloride  or  concentrated  sulphuric  acid. 
Its  optical  properties  could  not  be  ascertained,  as  it  forms  opalescent 
solutions.     The  author  proposes  for  it  the  name  paradextran. 

The  analysis  agrees  fairly  well  with  the  formula  CeHioOc,  and  the 
only  product  of  hydrolysis  whose  presence  could  be  ascertained  was 
glucose..  H.  G.  C. 
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Methylenamidoacetonitrile.  By  R.  Jay  and  T.  Curtius  (Eer., 
27,  59—62). — Mefhylenamidoacetonitrile,  CHgiN-CHa-CN,  is  obtained 
by  adding  formaldehyde  to  a  strong  solution  of  potassium  cyanide 
and  ammonium  chloride  and  allowing  the  mixture  to  remain.  It 
crystallises  in  lustrous,  colourless  prisms,  melts  at  1295°,  decomposes 
when  boiled,  and  is  easily  soluble  in  dilute  mineral  acids,  but  is 
quickly  decomposed  in  acid  solution  into  formaldehyde  and  amido- 
acetonitrile.  When  boiled  with  alcoholic  hydrochloric  acid  in  a 
reflux  apparatus,  it  yields  ethylic  amidoacetate  hydrochloride, 

HCl,NH2-CH,-C00Et. 

Amidoacetonitrile  hydrochloride^  HC1,NH2*CH2'CN',  is  obtained  by 
treating  the  preceding  compound  with  alcoholic  hydrochloric  acid  at 
the  ordinary  temperature.  It  crystallises  in  lustrous  tablets,  is  very 
hygroscopic,  and,  when  warmed  with  dilute  acid,  is  quickly  converted 
into  glycocine  hydrochloride  and  ammonium  chloride.  Amidoaceto- 
nitrile is  obtained  by  shaking  the  hydrochloride  with  silver  oxide. 
It  is  a  pale  yellow  oil,  having  a  characteristic  odour,  and  decomposes 
when  distilled,  even  in  a  vacuum.  When  dissolved  in  acetic  acid  and 
treated  with  sodium  nitrite,  it  yields  a  compound  which  the  authors 
believe  to  be  diazoacetonitrile,  ]S"2!CH'C]N'.  This  is  a  golden-yellow 
oil,  has  an  odour  resembling  that  of  cyanogen,  partially  decomposes 
when  distilled  in  a  vacuum,  and,  when  reduced  with  sodium  hydrox- 
ide and  ferrous  sulphate,  yields  hydrazine  sulphate.  E.  C.  R. 

Behaviour  of  Unsaturated  Bases  towards  Hydrogen  Chloride. 
By  W.  Jacobi  and  G.  Meeling  (Annalen,  278,  1 — 20). — Merling 
showed  (Abstr.,  1891,  1506)  that  certain  unsaturated  bases  were  con- 
verted by  hydrogen  chloride  into  pyrrolidine  bases;  in  the  present 
paper,  the  authors  describe  the  similar  transformation  of  analogous 
bases. 

Dimethyl- ^-^ipecolinammonium    iodide,    CH2<^pTT^  ^p-rT^]>>NMe2l7 

crystallises  from  alcohol  in  stout,  well-formed  prisms,  melts  at  196 — 197°, 
and,  when  treated  with  moist  silver  chloride,  yields  the  chloride,  which 
is  a  deliquescent,  crystalline  mass.  The  platinochloride  melts  at 
258—259°,  and  the  aurochloride  at  235—236°.  When  dimethyl- 
/i?-pipecolinammonium  chloride    is    distilled,  methyl ic    chloride  and 

methyl- fi-pijpecoline,  ^^^K^^^^.Q^y^^Q,  pass  over;  the  latter  is 

an  oil  immiscible  with  water,  having  the  odour  of  piperidine,  boils 
at  124—126°,  and  has  a  sp.  gr.  =  0-818  at  15°.  The  platinochloride 
melts  at  156—158°. 

Methylbutallylcarbindimethylamine, 

CHalCH-CHa-CHMe-CHa-NMes, 

is  prepared  by  digesting  dimethyl-yS-pipecolinammonium  iodide 
with  moist  silver  oxide  and  distilling  the  resulting  hydroxide ;  it  is  a 
colourless  oil,  having  the  odour  of  piperidine,  is  not  miscible  with 
water,  boils  at  129 — 130°   and  has  a  sp.  gr.  =  0-767  at  15°.     When 
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tbe  fused  hydrochloride  is  treated  with  hydrogen  chloride,  hydro- 
cJiloromethylbutalhjlcarbincUmethylamine  hydrochloride, 

CHMeCl-CH,-OHMe-CH2-NMe2,HCl, 

is  formed  ;  the  platinochloride  melts  at  77 — 78°,  and  the  aurochloride 
at  68 — 70°.  If  an  aqueous  solution  of  the  last-named  hydro- 
chloride is  treated  with  sodium  hydroxide  at  0°,  a  mixture  of  the 
hydrochloro-hase  £ii\d  methylbutallylcarbindimethylamine  is  produced  ; 
the  latter  is  driven  over  with  steam,  and  the  residual  alkaline 
solution  is  neutralised  with  hydrochloric  acid  and  evaporated  to  dry- 
ness.     Alcohol   extracts  from  this  mass  dimethyl-oc^-dimethylpyrrol- 

idinammomum    chloride,     I  ^>NMe2Cl ;    and    this,    on    dry 

distillation,  yields  methylic  chloride  and  methyl-oc^-dimethylpyrroUdinej 

I  ^T-   ^-r-rivi-  ]>NMe,   which  is  a  colourless   oil  having  the    odour  of 

piperidine;  it  boils  at  111 — 113°,  and  its  sp.  gr.  =  0*790  at  15°. 
The  platinochloride  melts  at  179 — 180°,  and  the  aurochloride  at 
98— 99^ 

Methylallylacetone,  CsHs'CHMe'COMe,  is  prepared  from  ethylic 
methylallylacetoacetate  ;  it  is  a  colourless  liquid,  having  a  pleasant 
odour,  boils  at  138—140°,  and  has  a  sp.  gr.  =  0-845  at  15°.  The 
phenylhydrazone  is  a  yellow  oil,  and,  when  reduced  with  sodium 
amalgam  in  warm  glacial  acetic  acid  solution,  yields  methylhutallyl- 
methylcarhinamine,  CsHs'CHMe'CHMe'NHa,  which  is  a  colourless 
oil  immiscible  with  water ;  it  has  the  odour  of  piperidine,  boils  at 
133 — 136°,  and  its  sp.  gr.  =  0'793  at  15°.  The  platinochloride  melts 
with  decomposition  at  157 — 158°.     The  hydrochloro-hase, 

CHClMe-CHa-CHMe-CHMe-NHa, 

forms  Sb  platinochloride,  melting  at  157 — 158°  with  decomposition,  and, 
when  heated,  it  is  converted  into  ocix^-trimethylpyrrolidine  hydrochloride, 

I  r^TTTVT  !>NH,H01.     The  hase  is  volatile  with  steam;    it  is  a 

colourless  oil  miscible  with  water,  has  the  odour  of  piperidine,  boils  at 
126—128°,  and  its  sp.  gr.  =  0-816  at  15°.  The  platinochloride  melts 
at  205 — 206°  with  decomposition. 

AUylhutallylmethylcarhinamine,  CH(C3H5)2'CHMe'NH2,  is  prepared 
by  the  reduction  of  diallylacetonephenylhydrazone ;  it  is  a  colourless 
oil  not  miscible  with  water,  has  the  odour  of  piperidine,  boils  at 
174 — 176°,  and  its  sp.  gr.  =  0-826  at  15°.  The  platinochloride  melts 
at  159 — 160°  with  decomposition.     The  hydrochloro  base, 

CHClMe-CH2-CH(C3H5)'CHMe-NH2, 
is  a  colourless  oil,  having  a  penetrating,  unpleasant  odour;  it  forms  a 
platinochloride,    melting   with   decomposition    at    158 — 159°.      If   an 
ethereal  solution  of  the  hydrochloro  base  is   heated,  aa-dimethyl-^- 

pTT/p  TT  vPTTivrp 

allylpyrrolidine    hydrochloride,     I  r'wiV/T  ^^H,HC1,    is    ob- 

tained. The  base  boils  at  174 — 176°,  and  its  sp.  gr.  =  0-685  at  15°; 
the  platinochloride  forms  orange-yellow  plates.  A.  R.  L. 
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Compounds  of  Hexamethylenamine  with  Hydrogen  Bis- 
muthoiodide.  By  H.  Ley  (Anvalen,  278,  57— 60).— Kraut  has 
shown  (Annalen,  210,  310)  that  compounds  are  obtained  from  amines 
and  hydrogen  bismuthoiodide. 

Hexa7)iethylenammft  hydriodide  is  precipitated  when  absolute  alco- 
liol  is  added  to  mixed  concentrated  aqueous  solutions  of  hexa- 
methylenamine and  hydriodic  acid  ;  it  separates  from  aqueous  alcohol 
in  large  crystals,  and  melts  at  170 — 171°. 

The  compound  S(C6H.i2Ni,lIl),BiJ^  (A),  separates  as  an  orange,  amor- 
phous precipitate  v/hen  a  20  per  cent,  solation  of  hexamethylenamine 
is  stirred  into  a  cold  5  per  cent,  solution  of  potassium  bismuthoiodide  ; 
the  crude  precipitate  is  washed  with  absolute  alcohol,  and  dried  over 
concentrated  sulphuric  acid.  The  same  compound  is  obtained  when 
potassium  bismuthoiodide  is  added  to  an  alcoholic  solution  of  hexa- 
methylenamine hydriodide  ;  the  presence  of  water  tends  towards  the 
production  of  compounds  richer  in  bismuth.  If  the  precipitate  is 
allowed  to  remain  in  contact  with  an  excess  of  potassium  bis- 
muthoiodide, it  becomes  olive-green,  but,  on  being  washed  with 
alcohol,  again  changes  to  orange ;  it  consists  of  the  compound 
2(C6Hi2l^4,HI),Bil3.  When  the  freshly- precipitated  compound  (A) 
is  heated  with  alcoholic  hydriodic  acid,  a  portion  dissolves,  and  six- 
sided  plates,  having  the  same  composition,  are  precipitated  from  the 
filtrate ;  the  portion  remaining  undissolved  also  becomes  crystal- 
line, and  consists  of  the  compound  2(C6Hi2lSr4,Hl),Bil3.  If  the 
freshly-precipitated  compound  (A)  is  warmed  with  excess  of 
potassium  bismuthoiodide,  purple  microscopic,  six-sided  plates  of 
the  compound  C6Hi2N4,HI,  Bilg  are  obtained. 

The  stability  and  characteristic  properties  of  these  derivatives 
render  them  suitable  for  the  detection  of  hexamethylenamine. 

A.  R.  L. 

Ring  Formation  in  Organic  Nitrogen  Compounds.  By  A. 
Michael  (J.jor.  Gliem.,  [2],  49,  26 — 43). — By  adding  ethylic  carbonate 
to  a  solution  of  sodium  and  guanidine  thiocyanate  in  alcohol  and 
neutralising  the  liquid  after  some  days,  ethylic  guanidinedicarboxylate 
(guanidine  diethylcarbonate  ;  Nencki,  this  Journal,  1875,  754)  is  pre- 
cipitated. The  filtrate  contains  guanoline  CNsH^'COOEt  {loc.  cit.). 
When  ethylic  oxalate  is  substituted  for  the  carbonate,  oxalylguani- 
dine  (Traube,  this  vol.,  i,  7)  is  formed,  and  this  is  also  the  pro- 
duct of  the  action  of  ethylic  oxalate  on  guanidine  itself,  but  when 
guanidine  carbonate  is  used,  a  considerable  quantity  of  guanidine- 
ethylic  oxalate,  COOEt-COO-NH2:C(NH2)2,  may  be  obtained.  This 
crystallises  in  cubes,  and  melts  at  134 — 136°  when  quickly  heated, 
solidifying  again  at  165°,  when  it  becomes  hydrated  oxalylguanidine ; 
it  dissolves  freely  in  water,  but  only  sparingly  in  organic  solvents. 
The  reaction  between  thiocarbamide,  sodium  ethoxide,  and  ethylic 
oxalate  produces  thioparabanic  acid. 

Guanidine  thiocyanate,  sodium  ethoxide,  and  ethylic  malonate 
interact  to  form  malonylguanidine  (Traube,  loc.  cit.).  When  guani- 
dine reacts  with  ethylic  malonate,  guanidine-etliylic  malonate  is  pro- 
duced ;  it  crystallises  in  prisms.  With  guanidine  carbonate, 
malonylguanidine  is  formed.     The  action  of   ethylic  sodiomalonate 
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on  thiocarbamide  gives  rise  to  the  sodium  derivative  of  tliiobarbit- 
uric  acid. 

A  compound,  C^OzNzELls,  whose  constitution  has  not  been  settled, 
is  prepared  by  mixing  sodium  ethoxide,  guanidine  thiocjanate,  and 
ethylic  succinate  in  alcohol ;  it  crystallises  in  white,  prismatic  needles, 
melts  with  decomposition  at  190 — 191°,  and  is  freely  soluble  in  hot 
water.  Another  compound,  C11H23N9O6,  is  obtained  by  the  action  of 
guanidine  on  ethylic  succinate  ;  it  forms  small  prisms  which  do  not 
melt  at  300°^  and  is  decomposed  by  hydrochloric  acid  with  formation 
of  the  compound  C5H9N3O3,  which  crystallises  in  needles,  melts  at 
184 — 185°,  and  dissolves  in  hot  water.  When  guanidine  carbonate 
is  used,  guanidi7ie- ethylic  succinate,  COOEt-CHz'CHo'COO'ISrHa'CNaHa, 
is  formed ;  this  crystallises  in  prisms,  melts  at  136 — 138°,  and  is  very 
soluble  in  water. 

The  mixture  of  guanidine  thiocyanate  and  sodium  ethoxide,  used 
in  the  above  cases,  may  be  applied  to  the  synthesis  of  many  guanidine 
derivatives  ;  in  this  way  there  have  been  obtained,  with  phenyliso- 
cyanate,  diphenylcarbamiiiylguanidine,  NH!C(N'H'C0'NHPh)2  (m.  p. 
174 — 175°)  ;  with  phthalic  anhydride,  the  derivative, 

COOH-CeHi-CO-NH-CN.Ha, 
(m.  p.  202—203°)  ;   with  benzile,  the  derivative,  COPh-CPhlN-CNaHs, 
(m.  p.  above  300°).  A.  G.  B. 

Semicarbazide.  By  J.  Thiele  and  0.  Stange  (Ber.,  27,  31—34). 
— Semicarbazide  may  be  obtained  from  amidoguanidine  or  by  the  action 
of  potassium  cyanate  on  hydrazine  sulphate  (Abstr.,  1892,  1295),  and 
may  be  isolated  in  the  form  of  the  sparingly  soluble  compound  with 
beuzaldehyde.  Benzalsemicarbazide,  NHa'CO-NH-NiCHPh,  is  best 
prepared  by  treating  hydrazine  sulphate  which  has  been  neutralised 
with  sodium  carbonate,  with  a  slight  excess  of  potassium  cyanate, 
and  leaving  it  over  night.  A  small  amount  of  hydrazodicar- 
bonamide  which  separates  is  filtered  off,  and  the  filtrate  shaken 
with  beuzaldehyde,  the  precipitate  formed  being  then  drained  and 
washed  with  a  little  ether.  The  yield  is  nearly  theoretical.  Acetone- 
semicarhazide,  NH2'CO-NH']S'!CMe2,  may  be  obtained  in  a  similar 
manner  by  the  action  of  acetone.  It  is  tolerably  soluble  in  cold 
water,  less  readily  in  alcohol,  readily  in  acetone,  and  crystallises  in 
needles,  melting  with  decomposition  at  186 — 187°.  It  is  very  easily 
decomposed  by  mineral  acids. 

Semicarbazide  hydrochloride,  NHa'CO'IS'H'NHzjHC),  is  obtained  by 
heating  the  beuzaldehyde  compound  with  fuming  hydrochloric  acid 
on  the  water  bath,  enough  water  being  added  to  dissolve  the  whole 
mass.  The  benzaldehyde  formed  cannot  be  removed  by  distillation 
with  steam,  as  the  semicarbazide  is  thereby  decomposed  into  carbonic 
anhydride,  ammonia,  and  hydrazine  ;  it  must  be  extracted  by  shaking 
with  benzene.  The  hydrochloride  separates  from  a  hot  aqueous  solution 
on  cooling  in  small  needles,  and  crystallises  from  alcohol  in  prisms, 
melting  with  decomposition  at  173°.  It  is  very  soluble  in  water,  less 
readily  in  strong  hydrochloric  acid,  and  insoluble  in  alcohol  and  ether. 
It  is  decomposed  by  continued  boiling  with  acids  or  alkalis,  and  its 
alkaline  solution  has  powerful  reducing  properties.     Cupric  chloride 
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produces  a  precipitate  of  a  double  salt,  and  platinum  chloride  is  re- 
duced even  in  acid  solution.  When  the  aqueous  solution  is  boiled,  a 
small  amount  of  decomposition  into  hydrazodicarbonamide  and  hydr- 
azine occurs.  Semicarbazuh  nitrate  is  obtained  by  decomposing  the 
acetone  compound  with  nitric  acid  of  sp.  gr.  1'4.  It  is  very  soluble 
in  water,  from  which  it  crystallises  in  prisms  containing  water,  whilst 
it  separates  from  alcohol  in  anhydrous  crystals  melting  at  123°  with 
decomposition.  The  sulphate  may  be  prepared  in  a  similar  manner. 
On  precipitating  the  hydrochloride  with  sodium  picrate,  semicarbazide 
picrate  is  obtained  as  a  yellow  mass,  which  is  moderately  soluble  in 
water,  and  crystallises  in  needles.  It  melts  at  about  166°,  after  some 
previous  decomposition.  A.  H. 

Hydrazides  of  Carbonic   acid  and  of   Thiocarbonic    acid. 

By  T.  CuRTius  and  K.  Heidenreich  (Ber.,  27,  65 — 58). — Garhamic 
hydrazide :  Semicarbazide,  NHa'CO'lSTH-NHs,  is  obtained  by  heating  a 
mixture  of  carbamide  and  hydrazine  hydrate  in  molecular  proportion 
for  three  hours  in  a  sealed  tube  at  100°.  It  crystallises  in  colourless 
prisms,  melts  at  96°,  and  reduces  Fehling's  solution  and  ammonia- 
cal  silver  solutions  in  the  cold.  When  shaken  with  benzaldehyde 
it  yields  benzalsemicarbazide  melting  at  214°. 

Semicarbazide  nitrate,  II^Hj'CO'JN'H'NHajHNOs,  is  obtained  by 
evaporating  semicarbazide  with  dilute  nitric  acid  at  40°.  It  crystal- 
lises in  lustrous  tablets,  and  melts  at  125°  with  evolution  of  gas. 
When  diazotised,  it  yields  diazosemicarbazide  nitrate, 

NHo.C0-:N^H-N,-N03  or  ]^3-CO-]S-H2,HN03, 

which  crystallises  in  lustrous,  colourless  tablets,  melts  at  75 — 76°, 
yields  nitrogen  when  boiled  with  dilute  sulphuric  acid,  and  does  not 
yield  azo-dyes.  It  probably  has  a  constitution  analogous  to  that  of 
diazoguanidine  nitrate  as  expressed  by  the  second  of  the  above 
formulae. 

Hydrazinedicarbonamide,  N2H2(CO-NH2)2,  is  obtained  by  heating 
the  preceding  compound  (Abstr.,  1893,  i,  299).  It  is  more  easily 
obtained  by  heating  carbamide  (2  mols.)  with  hydrazine  hydrate 
(1  mol.)  at  130 — 150°.  When  oxidised  Avith  chromic  acid,  it  yields 
azodicarbonamide,  N2(CO*NH2)2. 

Carbazide,  C0(NII'NH;>)2,  is  obtained  by  heating  ethereal  salts  of 
carbonic  acid  with  hydrazine  hydrate  at  100°.  It  forms  colourless 
crystals,  melts  at  152 — 153°,  and  combines  with  2  mols.  of  benzalde- 
hyde to  form  the  compound  C0(NH-N:CHPh)2,  which  melts  at  198°. 

Diammonium  dithiocarbazate,  ]S"H2*NII-CS'SN2H5,  is  obtained  by 
the  action  of  hydrazine  hydrate  on  carbon  bisulphide  in  the  cold.  It 
crystallises  in  white  prisms,  melts  at  124°  with  decomposition,  and 
decomposes  with  evolution  of  hydrogen  sulphide  in  cold  aqueous  solu- 
tion, more  quickly  when  warmed.  It  gives  insoluble  precipitates 
with  salts  of  the  heavy  metals.  The  silver  salt,  NHa'NH-CSSAg,  is  a 
bright  yellow  powder.     The  lead  salt  is  a  lemon- yellow  powder. 

E.  C.  R. 

Isosaccharic  acid.  By  F.  Tiemann  (Ber.,  27,  118—138). — This 
acid,  obtained  from  glucosamine  or  from  the  chitin  of  lobster  shells, 
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by  oxidation  with  nitric  acid,  has  been  reinvestigated,  and  found  to 
be,  not  a  tetrahydroxyadipic  acid,  but  the  anhydride  of  such  an  acid. 
It  is  not,  however,  a  lactone,  for  it  is  still  a  bibasic  acid  ;  probably  it 
is  a  dihydroxytetrahydrofurfuraudicarboxylic  acid, 

CH(OH)-CH(COOH) 

CH(OH)-CH(COOH)^    * 

It,  and  several  of  its  derivatives,  readily  unite  with  1  mol.  of  water, 
yieldicg  an  acid,  to  which  the  name  of  norisosaccharic  acid  is  given, 
or  derivatives  of  this  acid.  These  compounds,  on  their  part,  readily 
lose  water  and  regenerate  the  original  substances,  and,  on  this  ground, 
norisosaccharic  acid  might  be  regarded  as  merely  a  molecular  com- 
pound of  isosaccharic  acid  with  water ;  the  author,  however,  prefers 
to  regard  it,  at  least  provisionally,  as  a  tetrahydroxyadipic  acid, 

C00H-[CH(0H)]4-C00H, 

although  it  is  not  identical  with  either  of  the  seven  acids  of  this  con- 
stitution already  known.  In  preparing  metallic  salts,  norisosacchar- 
ates  are  almost  invariably  obtained,  but  these  at  100°  readily  lose  their 
water  of  crystallisation,  if  they  have  any,  and  also  another  molecule 
of  water,  yielding  isosaccharates.  A  solitary  exception  is  furnished 
by  lead  isosaccharate,  which  can  be  obtained  in  anhydrous  crystals 
by  adding  lead  acetate  to  a  hot  solution  of  isosaccharic  acid,  and 
allowing  the  solution  to  cool.  The  molecular  weight  of  several 
derivatives  of  isosaccharic  acid  was  determined  cryoscopically  or 
ebullioscopically,  and  was  found  to  agree  with  the  above-mentioned 
view  of  the  constitution  of  the  acid.  Further,  isosaccharic  acid  and 
its  calcium  salt  were  found  to  exhibit  birotation. 

The  following  derivatives  and  salts  were  prepared.  DiethyUc  nor- 
isosaccJiarate,  white  needles  melting  at  73°.  DiethyUc  isosaccharate, 
melting  at  101°.  Dimethylic  norisosaccharate,  melting  at  51°.  DiethyUc 
tetracetylnorisosaccharate,  yellowish-white  crystalline  mass,  melting  at 
47°,  and  readily  losing  acetic  anhydride  with  formation  of  diethylic 
diacetylisosaccharate,  which  melts  at  49°.  Diacetylnorisosaccharic  acid, 
white  needles  melting  at  174° ;  at  100°  they  lose  water  yielding 
diacetylisosaccharic  acid,  which  also  melts  at  174°.  The  following 
formul83  represent  the  metallic  norisosaccharates  prepared  ;  at  100° 
they  all  lose  water,  and  yield  the  corresponding  isosaccharates. 
CeH^OsK  +  IH^O;  CeHsOsK^.  CeH^OsCNH^) ;  CeHsOsCNHJo.. 
CeHgOsCa  4-  H2O.  CeHgOsSr  +  H^O.  CeHsOsBa  -{■  H^O.  CeHsOsCu 
+  3H2O.  CeHgOsPb  +  H2O.  CeHsOsZn  +  SHsO.  CeHsOsMg  + 
2H2O.  Isosaccharic  acid  itself  forms  crystals  which  melt  at  185° ; 
norisosaccharic  acid  is  only  known  in  aqueous  solution  as  a  syrup 
which,  when  allowed  to  remain  in  a  vacuum  desiccator,  slowly  deposits 
crystals  of  isosaccharic  acid.  C.  F.  B. 

Glucosamine.  By  B.  Fischer  and  F.  Tiemann  (5er.,  27,  138 — 
147). — When  glucosamine  hydrochloride  is  treated  with  silver  nitrite, 
a  sugar,  chitose,  is  formed.  This  has  not  yet  been  isolated,  but  has 
been  converted  by  oxidation  with  bromine  into  the  monobasic  chitonic 
acid,  which,  on  oxidation  with  nitric  acid,  yields  a  basic  isosaccharic 
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1 

hydro-    ^ 


acid.  In  a  similar  manner,  bromine  oxidises  glucosamine 
bromide  fco  chitaminic  acid,  and  the  hydrochloride  of  this,  on  treatment 
with  silver  nitrate,  yields  chitaric  acid,  which,  when  oxidised  with 
nitric  acid,  yielded  a  quantity  of  an  acid  (?  isosaccharic)  too  small  to 
be  identified.  Heating  with  hydriodic  acid  and  phosphorus  reduces 
chitaminic  acid  to  an  acid,  CeHigN'O.s  (?  amidohydroxycaproic) ,  which 
melts  with  decomposition  at  220 — 230°. 

Chitonic  acid  was  obtained  as  a  colourless  syrup  by  concentrating 
an  aqueous  solution ;  it  is  dextrorotatory,  having,  in  a  solution  con- 
taining also  calcium  chloride  and  hydrochloric  acid,  [a]|5*  =  +44"5. 
The  calcium  salt,  (C6Hii07)2Ca,  is  also  dextrorotatory,  having  [cc']]^  = 
+  32'8.     The  other  salts  are  amorphous. 

Chitaminic  acid,  CJIizNOe,  forms  colourless  crystals,  chars  above 
250°,  and  is  feebly  dextrorotatory.  The  copper  salt,  (C6Hi2N06)2Cu, 
and.  the  hydrohromide,  CeHiglll^^OejHBr,  were  analysed. 

Chitaric  acid  appears  to  crystallise,  but  was  not  obtained  in  amount 
sufficient  for  purification ;  it  is  dextrorotatory.  The  calcium  salt, 
(C6H906)2Ca  +  4H2O,  forms  colourless  crystals.  C.  F.  B. 

Polymeric  Modifications  of  Aldehyde.  By  W.  R.  Orndorff 
and  J.  White  (Amer.  Chem.  J.,  16,  43 — 69). — The  authors  have  de- 
termined the  molecular  weight  of  metaldehyde,  making  use  of 
Raoult's  and  Hoffmann's  methods,  and  find  that  it  is  identical  with 
that  of  paraldehyde,  namely  (C2H40)3.  They  suggest,  therefore,  that 
those  two  compounds  must  be  represented  by  the  same  structural 
formula  in  a  plane,  but  that  the  difference  between  them  may  be 
readily  understood,  if  they  are  regarded  as  stereo-isomerides ;  paralde- 
hyde, the  more  stable  modification,  being  the  cistrans,  whilst  metalde- 
hyde is  the  cis  variety. 

When  metaldehyde  is  allowed  to  remain  for  a  considerable  time, 
the  clear,  tough,  fibrous  crystals,  which  are  pulverised  with  difficulty, 
become  brittle  and  opaque,  and  are  converted  into  tetraldehyde, 
(C2H40)4,  which  is  much  more  stable  than  metaldehyde,  and  is 
characterised  by  its  greater  solubility  in  phenol  and  thymol.  Tetr- 
aldehyde closely  resembles  metaldehyde  in  its  behaviour  with  reagents, 
and  it  may  be  reconverted  into  it  by  dissolving  in  warm  chloroform 
and  cooling  the  saturated  solution  in  a  freezing  mixture. 

G.  T.  M. 

Amidoacetaldehyde  III.  By  E.  Fischer  (Z?er.,  27,  165—172). 
— The  author  has  already  described  the  preparation  of  the  aldehyde 
from  acetaltrimethylammoninm  hydroxide  (Abstr.,  1893,  i,  300). 
Berlinerblau  has  also  obtained  the  trimethylammonium  derivative  of 
the  aldehyde  by  boiling  the  acetal  compound  obtained  from  tri- 
niethylamine  and  chloracetal  with  baryta.  The  author  finds  that  the 
two  compounds  are  identical.  The  aldehyde  is  not  identical  with  mus- 
carine, its  physiological  action  being  very  different,  and  approaching 
that  of  choline.  When  oxidised  with  silver  oxide,  it  is  converted  into 
beta'ine,  and  the  author  therefore  names  it  hetainaldehyde.  It  is  not 
decomposed  by  boiling  with  bases,  and  probably  has  the  constitution 

]S[Me3<Q5>CH-OH. 
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Benzoylacetalamine,  when  allowed  to  remain  in  contact  with  well- 
cooled,  fuming  sulphuric  acid  for  a  time,  yields  benzamide.  A 
similar  decomposition  takes  place  when  hippuric  acid  is  heated  with 
sulphuric  acid  at  100°. 

A  polymeride  of.  amidoacetaldehyde,  C4H10N2O2,  is  obtained  bj  evapo- 
rating a  mixture  of  acetal amine  and  hydrobromic  acid  to  a  syrup  in  a 
vacuum,  and  allowing  the  product  to  remain  for  some  time  over 
sulphuric  acid.  The  hydrohromide  so  obtained  crystallises  in  colour- 
less, lustrous  prisms.  The  hydrochloride,  obtained  by  shaking  the 
hydrohromide  with  silver  chloride,  separates  in  beautiful,  colourless 
crystals.  The  'platinochloride,  C4HioN'202,Il2PtCl6  +  H2O,  crystallises 
in  beautiful,  yellowish-red  prisms  or  tablets,  and  decomposes  at 
200°.  The  aurochloride  forms  long  yellow  needles.  The  free  base, 
obtained  by  shaking  the  hydrohromide  with  silver  oxide,  crystallises 
in  beautiful,  long,  white  needles  or  prisms,  melts  about  83°,  is 
extremely  hygroscopic,  has  a  strongly  alkaline  reaction,  and  is  not 
altered  by  boiling  with  alkalis  and  Fehling's  solution.  When 
warmed  with  concentrated  sulphuric  acid,  it  yields  a  solution  which 
quickly  reduces  Fehling's  solution,  and  shows  all  the  reactions  of  the 
amidoaldehyde.  The  dihenzoyl  compound,  C18H18N2O4,  crystallises  in 
small  needles,  darkens  at  200°,  and  melts  at  230 — 250°  with  decom- 
position. E.  C.  R. 

Hydrazidoacetaldehyde.  By  E.  Fischer  and  P.  Hunsalz  (Ber., 
27,  178— 185).— Hydrazidoacetal,  NH2-N'H-CH2-CH(OEt)2,  is  ob- 
tained by  heating  hydrazine  with  absolute  alcohol  and  chloracetal  in 
an  autoclave  at  115 — 120°  for  six  hours.  It  boils  at  90 — 100°  under 
13  mm.  pressure,  has  a  characteristic  ethereal  odour,  is  strongly 
alkaline,  and  reduces  Fehling's  solution  when  gently  warmed,  and 
ammoniacal  silver  solution  in  the  cold.  The  salts  with  mineral  acids 
are  very  soluble  in  water  and  alcohol.  The  picrate  separates  in  bright 
yellow  crystals,  and  melts  at  137 — 138°.  The  acid  oxalate  crystallises 
in  slender,  radiating  needles,  and  melts  at  136°  with  decomposition. 

Hydrazidoacetal  combines  with  benzaldehyde  or  nitrobenzaldehyde 
to  yield  oily  hydrazones.  With  nitrous  acid,  it  yields  a  pale  yellow 
oil^  and  it  also  combines  with  methylic  iodide,  ethylic  acetoacetate, 
and  acetylcarboxylic  acid.     The  dihenzoylderivative, 

N2HBz2-CH2-CH(OEt)2, 

melts  at  125°,  is  easily  soluble  in  alkalis,  does  not  reduce  Fehling's 
solution,  and  reduces  ammoniacal  silver  solution  when  heated.  Ben- 
zenesulphonehydrazidoacetal,  S02Ph*N'2H2*CH2*CH(OEt)2,  obtained  by 
shaking  hydrazidoacetal  with  sodium  hydroxide  and  benzenesulph- 
onic  chloride,  melts  at  68°,  and  slowly  reduces  Fehling's  solution. 

Oxalyldihydrazidoacetal,  C202[N"2H2*CH2*CH(OEt)2]3,  is  obtained  by 
adding  ethylic  oxalate  to  an  aqueous  solution  of  hydrazidoacetal.  It 
melts  at  134°,  and  reduces  Fehling's  solution  when  warmed. 

Acetalylphenylthiosemicarhazide,  NHPh*CS'N2H2-CH2*CH(OEt)2,  is 
obtained  by  gradually  adding  phenylthiocarbimide  to  hydrazidoacetal. 
It  crystallises  in  beautiful,  large  tablets,  melts  at  97 — 98°,  and  slowly 
reduces  Fehling's  solution  when  warmed.     When  heated  with  hydro- 
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chloric  acid,  it  yields  the  hydrochloride  of  a  hase  of  the  composition 
CiiHisNsSOjHCl,  melting  at  175°  with  decomposition. 

Hydrazidoacetaldehyde  hydrocMoride,  C0H'CH2*N2H3,HC1,  is  ob- 
tained by  gradually  adding  hydrazidoacetal  to  well  cooled  hydro- 
chloric acid  ;  it  decomposes  at  98°  with  violent  evolution  of  gas,  very 
easily  reduces  Fehling's  solution,  and  yields  ammonia  when  boiled 
with  excess  of  alkali.  The  free  base  was  not  obtained.  When  the 
hydrochloride  is  treated  with  sodiam  acetate,  an  amorphous,  yellow 
powder  is  obtained,  which  has  the  composition  87*24  per  cent.  C, 
6*88  per  cent.  H,  and  45*33  per  cent.  l!^.  Glyoxalphenylosazone  is 
obtained  on  warming  the  hydrochloride  with  phenylhydrazine. 

E.  C.  R. 

Carbamide  Derivatives  of  Diacetonamine.  By  W.  Traube 
(Ber.,  27,  277 — 280). — When  a  salt  of  diacetonamine  is  treated  with 
potassium  cyanate  or  thiocyanate,  combination  takes  place,  and  sub- 
stances are  formed  which  are  anhydrides  of  the  corresponding  carb- 
amide derivatives.  The  constitution  of  these  compounds  is  to  be 
determined  by  further  researches. 

Anhydrodiacetonecarhamide^  CvHuNaO,  is  obtained  by  the  action  of 
potassium  cyanate  on  diacetonamine  oxalate.  It  crystallises  from 
hot  water  or  benzene  in  lustrous  rhombohedra,  melting  at  194°. 

Anhydrodiacetonethiocarhamide,  C7H12N2S,  forms  colourless  needles, 
which  are  insoluble  in  water,  readily  soluble  in  alcohol,  and  melt  at 
249°,  after  becoming  brown  at  a  lower  temperature. 

Diacetonephenylthiocarbamide,  Ci3Hi8]S'2SO,  is  obtained  by  the 
direct  combination  of  diacetonamine  and  phenylthiocarbimide.  It 
forms  lustrous  plates,  melts  at  144°,  and  is  slightly  soluble  in  cold 
water,  readily  in  alcohol.  When  hydrochloric  acid  is  added  to  its 
boiling  aqueous  solution,  the  anhydro-compound  is  precipitated  ;  this 
forms  six-sided  prisms,  and  melts  at  191 — 192°.  Like  anhydrodi- 
acetonethiocarbamide,  it  is  insoluble  in  alkalis.  A.  H. 

Constitution  of  Stearolic  acid.  By  J.  Baruoh  (Ber.,  27, 
172—176  ;  see  also  Abstr.,  1893,  i,  551). — Stearolic  acid, 

CsHn-C:C-[CH2]7-COOH, 

when  treated  with  concentrated  sulphuric  acid,  yields  ketostearic 
acid,  CsHn-CO-CHa'CCHaJ/COOH.     The  latter  gives  with  hydroxyl- 

amme  two  stereoisomericketoximestearic  acids,  1 1  ' 

N'OH 
,  CsHn-C-rCHals-COOH.  ^^^,       ^^ 
and     ^^^  M  When  these  are  treated  with  concentrated 

sulphuric  acid  at  100°,  the  two  acids,  C8Hn-]N'H-CO-[CH2]8-COOH  and 
C8Hn-CO-NH-[CH2]8-COOH,  are  obtained,  which,  when  heated  with 
fuming  hydrochloric  acid  at  180 — 200°,  yield  octylamine,  C8Hi7*NH2, 
sebacic  acid,  C8Hi6(COOH)2,  pelargonic  acid,  CaHn-COOH,  and 
a-amidononanic  acid,  ]SrH2*[CH2]8*COOH.  A  detailed  account  of  the 
isolation  of  these  acids  is  given  in  the  original  paper. 

Ketodearic  acid  crystallises  in  white,  lustrous  leaflets,  and  melts 
at  *?&°.  The  ethylic  salt  forms  beautiful,  lustrous,  white  leaflets,  and 
melts  at  41°. 
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The  mixture  of  hetoximestearic  acids ^  obtained  by  heating  the  pre- 
ceding acid  with  hydroxylamine  hydrochloride,  sodium  hydroxide,  and 
alcohol  on  the  water  bath  for  two  hours,  forms  a  white,  crystalline 
mass,  stable  towards  alkalis,  and  decomposed  by  boiling  with  dilute 
acids  into  hydroxylamine  and  ketostearic  acid.  The  mixture  of  the 
two  acids  obtained  from  them  by  the  action  of  sulphuric  acid  melts 
at  70—80°.  E.  C.  R. 

Behenolic  acid.  By  J.  Baeuch  (Ber.,  27, 176— 177).— The  ethylic 
salt  of  the  acid  obtained  by  the  action  of  sulphuric  acid  on  behenolic 
acid  has  been  analysed  and  gives  numbers  corresponding  with  the 
formula  C9Hi7'CO*[CH2]i2*COOEt,  thus  confirming  the  author's  pre- 
vious results  rAbstr.,  1893,  i,  651). 

Ketobehenic  acid,  C8Hi7*CO*[CH2]i2'COOH,  when  treated  in  the 
manner  described  for  stearolic  acid  in  the  preceding  abstract,  yields 
two  stereoisoraeric  ketoximebehenic  acids,  and  finally  octylamine, 
dodecandicarboxylic  acid,  COOH*[CH2]i2'COOH,  pelargonic  acid, 
and  amidotriskaidecanic  acid,  NH2*[CH2ii2*COOH.  E.  C.  B. 

Halogen  Derivatives  of  Ethylic  Acetoacetate.  By  A.  Hantzsch 
(Annalen,  278,  61 — 69). — An  introduction  to  Epprecht's  paper  (next 
abstract) . 

Chloro-  and  Bromo-  Derivatives  of  Ethylic  Acetoacetate.  By 

G.  Epprecht  (Annalen,  278,  69 — 87). — The  author  disproves  Haller 
and  Held's  observation  that  ethylic  chloracetoacetate  yields  a  mixture 
of  a-  and  7- cyanacetoacetates  on  treatment  with  potassium  cyanide. 
He  confirms  Hantzsch  and  Schiffer's  conclusion  (Abstr.,  1892,  697) 
that  ethylic  chloracetoacetate  is  the  a-derivative.  The  chief  product 
of  the  action  between  potassium  cyanide  and  ethylic  a-chloraceto- 
acetate  in  ethereal  solution  is  the  cyanhydrin, 

OH-CMe(CN)-CHCl-COOEt, 

from  which,  however,  neither  citric  acid  nor  ethylic  acetonedicarb- 
oxylate  are  formed  on  hydrolysis.  Ethylic  a-chloracetoacetate  reacts 
with  potassium  cyanide  in  alcoholic  solution,  forming  the  potassium 
derivative  of  ethylic  a-cyanacetoacetate,  and  a  small  quantity  of  a 
condensation  derivative,  C2oH26N'o09,  which  is  insoluble  in  alkalis,  and 
melts  at  82°. 

According  to  Nef  (Absti-.,  1892,  143),  Duisberg*s  ethylic  brom- 
acetoacetate  is  a  mixture  of  the  a-  and  7-derivatives  ;  the  author  finds, 
however,  in  accordance  with  Hantzsch's  observation,  that  it  consists 
exclusively  of  the  7-derivative  boiling  at  125°  (10  mm.)  ;  it  is  quan- 
titatively converted  into  etliylic  araidothiazylacetate  (m.  p.  94°)  by 
means  of  thiocarbamide. 

Schonbrodt's  ethylic  bromacetoacetate,  obtained  by  brominating 
the  copper  derivative  of  ethylic  acetoacetate,  is  the  a-deriv^ative ; 
when  treated  with  thiocarbamide,  it  is  converted  into  ethylic  amido- 
methylthiazolecarboxylate  (m.  p.  174°).  When  ethylic  a- bromaceto- 
acetate is  treated  with  potassium  cyanide,  it  yields  the  a-cyano- 
derivative  (m.  p.  26°)  ;  whilst  ethylic  7-bromacetoacetate  under 
similar  treatment  forms  a  compound  which  is,  perhaps,  the  7-cyano- 
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derivative,  but  which,  on  distillation  in  a  vacuum,  is  decomposed 
into  hydrogen  cyanide  and  ethylic  succinosuccinate. 

Etliylic  Q.r^-dibromacetoacctate,  CHaBrCO'CHBrCOOEt,  is  obtained 
by  brominating  ethylic  7-broniacetoacetate  or  its  copper  derivative ; 
it  forms  white  needles,  and  melts  at  45 — 49°. 

The  copper  derivative  is  a  bright,  yellowish-green  precipitate  which 
melts  at  145°. 

Ethylic  acc-dihromacetoacetate,  C0Me*CBr2*C00Et,  obtained  by  bro- 
minating ethylic  a-bromacetoacetate  or  its  copper  salt,  is  an  oil ;  when 
treated  with  hydroxylamine,  it  is  converted  into  TsTussberger's  ethylic 
methylsynglyoximecarboxylate  (Abstr.,  1892,  1175).  A.  R.  L. 

Preparation  of  Suberic  Acid.  By  V.  Maekovnikoff  (Ber.,  26, 
3089 — 3092). — In  this  paper  the  author  gives  the  details  adopted  in 
the  preparation  of  suberic  acid  by  the  oxidation  of  cork  and  of 
castor  oil  with  nitric  acid ;  a  yield  of  5  per  cent,  was  obtained  from 
the  former,  and  of  13  per  cent,  from  the  latter.  When  impure, 
suberic  acid  crystallises  from  water  in  indistinct  aggregates,  but 
when  pure  forms  microscopic  needles,  and  if  allowed  to  crystallise 
slowly  from  a  hot  incompletely  saturated  aqueous  solution,  may  be 
obtained  in  long-,  very  slender  needles,  which  fall  to  powder  in  the 
air.     The  pure  compound  melts  at  140 — L41°.  H.  G.  C. 

Additive  Products  of  Ethylic  Sodacetoacetate  and  Sodio- 
malonate  with  Ethereal  Salts  of  Unsaturated  Acids.     By  A. 

Michael  (J.  pr.  Chem.  [2],  49,  20—25;  compare  Abstr.,  1892,  590). 
— The  oil  resulting  from  the  action  of  ethylic  sodiomalonate  on 
ethylic  acetylenedicarboxylate  yields  aconitic  acid  when  decomposed 
by  baryta  water,  indicating  that  the  oil  has  the  formula 

C00Et-CH:C(C00Et)-CH(C00Et)2. 

The  action  of  ethylic  acetylenedicarboxylate  on  ethylic  sodethenyl- 
tricarboxylate  yields  a  viscid  oil, 

C00Et-CH:C(C00Et)-CH(C00Et)-CH2-C00Et. 

Ethylic  phenylpropiolate  and  ethylic  sodiomalonate  yield  a  pale 
yellow  oil,  C00Et-CH:CPh-CH(C00Et)2,  from  which  a  phenyl- 
glutaconic  acid,  COOH'CHa'CPhiCH'COOH,  crystallising  in  prismatic 
plates,  and  melting  at  154 — 155°,  can  be  obtained  by  treatment  with 
baryta  water. 

Benzalacetone  and  ethylic  sodiomalonate  yield  the  ethylic  salt 
CHzAc-CHPh-CHAc-COOEt,  which  crystallises  in  white  needles  or 
prisms,  melts  with  decomposition  at  155 — 157°,  and  dissolves  in 
organic  solvents  ;  when  decomposed  by  potash  solution,  it  yields  a 
colourless  oil,  CiaHuO,  which  boils  at  197 — 198*5°. 

The  author  concludes  with  the  following  generalisation.  Unsatu- 
rated compounds  of  the  constitution  R'CH-CH-X,  or  R-C'C*X  [ethyl- 
ene and  acetylene  unions  being  indicated  in  this  way  throughout  the 
paper],  wherein  R  is  a  positive  or  negative  organic  radical,  and  X  a 
strongly  negative  radical,  such  as  CN,  CHO,  COOEt,  &c.,  act  on 
ethylic  sodiomalonate  and  sodacetoacetate  and   their  derivatives  in 
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such  a  manner  that  the  sodinm,  in  accordance  with  the  positive- 
nec^ative  rule,  attaches  itself  to  the  unsaturated  negative  carbon, 
and  the  remainder  of  the  compound  attaches  itself  to  the  relatively 
positive  unsaturated  carbon  atom.  A.  G.  B, 

AUofurfuracrylic  Acid  and  the  Formation  of  Alio- Acids.    By 

C.  LiEBERMANN  (Ber.,  27,  283—289;  compare  Abstr.,  1893,  i,  513).— 
Allocinnamic  acid,  which  is  formed  to  the  extent  of  about  5  per 
cent,  when  benzalmalonic  acid  is  melted,  is  not  formed  at  all,  or  only 
in  traces,  when  the  acid  is  decomposed  at  lower  temperatures  by 
heating  with  aniline  or  quinoline.  When  benzalmalonic  acid  is  boiled 
with  acetic  anhydride,  carbonic  anhydride  is  eliminated,  and  the 
product  contains  about  5  per  cent,  of  the  allo-acid.  The  application 
of  this  treatment  with  acetic  anhydride  to  furfuralmalonic  acid,  on 
the  other  hand,  resulted  in  the  production  of  about  equal  weights 
of  furfuracrylic  acid  and  of  its  allo-modification.  Furfuralmalonic 
acid,  originally  prepared  by  Marckwald  (Abstr.,  1888,  6/8),  is  best 
obtained  by  heating  furfuraldehyde  with  malonic  acid  and  glacial 
acetic  acid.  It  melts  at  about  205°  with  decomposition,  and  not  at 
187°,  as  stated  by  Marckwald.  Furfuracrylic  acid  is  readily  soluble 
in  hot  benzene,  but  dissolves  in  77  parts  of  benzene  at  19'.  When 
slowly  distilled,  it  decomposes,  with  formation  of  fur  fur  ethylene, 
C40H3*CH!CH2,  which  alone  passes  over  into  the  receiver.  This 
substance  is  a  mobile,  colourless  liquid,  which  has  an  odour  re- 
sembling that  of  cinnamene,  and  boils  at  99°.  It  is  insoluble  in 
water,  and  readily  combines  with  bromine. 

Allofurfuracnjlic  acid  is  formed,  together  with  the  acid  just  de- 
scribed, when  furfuralmalonic  acid  is  heated  with  acetic  anhydride. 
Like  allo-cinnamic  acid,  it  is  much  more  readily  soluble  than  the 
ordinary  form,  from  which  it  can  therefore  be  easily  separated.  It 
crystallises  from  light  petroleum  in  needles,  and  melts  indefinitely  at 
83 — 87°.  The  silver  salt  is  a  white,  crystalline  precipitate,  which  is 
not  quite  insoluble  in  water. 

The  acid  readily  combines  with  bromine,  and  gives  a  yellowish-red 
coloration  with  ferric  chloride.  Concentrated  hydrochloric  or  sulph- 
uric acid  converts  it  into  a  resin.  When  slowly  distilled,  it  yields 
furfurethylene,  but  when  rapidly  heated  the  distillate  contains  about 
2  parts  of  furfuracrylic  acid  to  1  part  of  the  allo-acid.  This  change 
proceeds  more  readily  in  benzene  solution  at  170°. 

The  allo-form  of  cinnamylacrylic  acid  will  form  the  subject  of  a 
further  communication.  A.  H. 

Formation  of  Closed  Chain  Compounds  from  Open  Carbon 
Chains.  By  W.  Uieckmann  {Ber.,  27,  102— 103).— By  the  action 
of  sodium  on  ethylic  adipate  in  molecular  proportion  at  120°,  ethyl 

CH  'CO 
^-hetopentamethylenecarhoxylate,    CH2<^         . '      r<r\r\TM?    ^^    formed, 

0112  OH'OUOliit 

it  yields  a  green  copper  salt,  and  produces,  in  alcoholic  solution,  a 
deep  blue  coloration  with  ferric  chloride.  On  hydrolysis  with 
dilute  sulphuric  acid,  ketopentamethylene  is  obtained,  and  was  identi- 
fied both  by  its  own  properties  and  by  those  of  its  oxime.  Ethylic 
VOL.  LXVI.  i.  0 
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pimelate  yields,  in  a  similar  manner,  ethijUc  jS-ketohexamethylenecarb- 

oar2/^a^<?»  CH2<^_/^„  >CH-COOEt,    which    may   be    readily   con- 

vested  into  ketohexa.methylene.  These  results  are  in  complete 
harmony  with  v.  Baeyer's  theory  of  the  formation  of  closed  carbon 
chains.  J-  B.  T. 

Constitution  of  Benzene.  By  A.  Glaus  (J.  pr.  Chem.,  [2],  48, 
575 — 595). — A  dissertation  on  the  appropriateness  of  the  author's 
diagonal  formula,  with  special  reference  to  the  work  of  Marckwald 
(Abstr.,  1893,  i,  603).  A.  G.  B. 

Reduction  by  means  of  Sodium  and  Alcohol.  By  A.  Ladex- 
BURG  (Ber.,  27,  78). — Whilst  not  the  originator  of  this  method,  the 
author  claims  to  have  been  the  first  to  systematically  determine  the 
conditions  necessary  for  its  advantageous  employment,  he  considers, 
therefore,  that  it  should  bear  his  name  (comp.  Einhorn  and  Willstatter, 
this  vol.,  i,  87).  J.  B.  T. 

Reduction  Products  of  Benzene.  By  A.  v.  Baeyer  {Annalen, 
278,  88— 116).— Berthelot  {Bull.  Soc.  Chim.,  1867—68)  obtained 
hexane  (b.  p.  69°)  by  heating  benzene  in  a  sealed  tube  at  280°  with  an 
excess  of  fuming  hydriodic  acid.  Baeyer  (Annalen,  155,  266)  and 
Wreden  {Annalen,  187, 153)  confirmed  this  observation,  and  found  that 
benzene  cannot  be  reduced  by  phosphoniam  iodide  at  350°.  Kijner 
(Abstr.,  1893,  i,  150,  460)  observed  that  the  oil  obtained  by  Berthelot's 
method  is  a  mixture  of  hexane  and  hexahydrobenzene,  and  that  when 
benzene  (1  c.c.)  is  heated  with  fuming  hydriodic  acid  (25  c.c.)  at 
260 — 270°,  the  product  consists  entirely  of  hexahydrobenzene.  Inde- 
pendently of  the  fact  that  the  reduction  of  benzene  appears  to  give 
hexane  as  well  as  hexahydrobenzene,  the  process  is  complicated  and 
costly.  For  these  reasons,  the  author  has  employed  diketohexa- 
methylene  as  the  starting  point  for  the  preparation  of  the  hydro- 
genised  derivatives  of  benzene.  His  experiments  have  been  already 
published  to  some  extent  (see  Abstr.,  1892,  833,  1074 ;  1893,  i,  254). 

Diketohexamethylene  is  reduced  to  quinitol  (Abstr.,  1892,  833) 
by  sodium  amalgam.  The  product  is  acetylated  and  distilled  under 
diminished  pressure;  the  solid  trans  diacetylquinitol  is  separated  from 
the  cis-modification  by  filtration.  The  former  melts  at  102 — 103°, 
and  the  latter  at  34 — 36°.  When  these  acetyl  derivatives  are  boiled 
with  barium  hydroxide,  trans-quinitol,  melting  at  139°,  and  cis- 
quinitol,  melting  at  100 — 102°,  are  respectively  obtained.  They  are 
both  colourless  crystalline  compounds,  having  a  sweet  taste  at  first, 
which  is  followed  by  a  bitter  one.  Their  other  properties  agree  with 
that  of  the  mixture  already  described  (loc.  cH.).  When  heated  in  a 
sealed  tube  with  fuming  hydrobromic  acid,  the  two  stereoisomerides 
yield  two  paradihromhexam ethylenes,  CeHioBrg ;  the  ^raw5-modification 
melts  at  113°,  whilst  the  ci5-modification  is  liquid. 

Dihydrobenzene  (Abstr.,  1892,  1074),  when  pure,  boils  at  84—86° 
(corr.),  under  a  pressure  of  718  mm.;  the  spectroscopic  examination 
of  the  characteristic    blue   coloration  which    it  gives  with  alcoholic 
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sulphuric  acid  is   described.     Dihydrohenzene   tetrahromide   melts    at 
184— 185^ 

When  qninitol  is  heated  witli  fumino^  hydriodio  acid  in  a  sealed 
tube  at  100°,  trans-paradiiodohexamethylene,  melting  at  144 — 145°,  is 
obtained,  together  with  the  liqaid  cis-modification.  Quinitol  iodo- 
hydrin  is  formed,  together  with  the  last-mentioned  diiodide,  bj 
evaporating  a  solution  of  qninitol  with  dilute  hydriodic  acid  ;  the 
crude  product,  if  distilled  with  quinoline  (5  parts),  is  converted  into 
a  mixture  of  dihydrohenzene  and  tetrahydrophenol ;  the  latter  is  a 
mobile  liquid  which  boils  at  166°  (corr.)  under  a  pressure  of  716  mm., 
and  has  the  odour  of  caprylic  alcohol,  especially  when  it  is  warmed 
with  water,  which  dissolves  considerable  quantities.  It  instanta- 
neously reduces  permanganate,  and  behaves  towards  Bechmann's 
chromic  acid  solution  (Annalen,  250,  325)  in  the  same  manner  as 
hydro xyhexamethylene.  The  phenylurethane  melts  at  79°.  Hydroxy- 
hexamethylene  is  obtained  when  the  crude  mixture  of  iodhydrin  and 
diiodide  is  reduced  with  glacial  acetic  acid  and  zinc  dust  in  the  cold  ; 
it  melts  at  16 — 17^,  and  boils  at  160 — 161°  (corr.)  under  a  pressure 
of  716  mm.  It  has  the  odour  of  fusel  oil,  is  stable  towards  cold 
permanganate,  and  when  warmed  with  nitric  acid  is  oxidised  to 
adipic  acid.  The  acetyl  derivative  is  an  oil  having  the  odour  of 
amylic  acetate,  which  i)oils  at  175 — 177°  (corr.)  under  a  pressure  of 
720  mm.  The  phenylurethane  melts  at  80 — 81°.  When  hydroxy- 
hexamethylene  is  treated  with  Bechmann's  reagent  (he.  cit.),  it  yields 
ketohexamethylene,  identical  with  that  obtained  by  distilling  calcium 
pimelate  (Mager,  Abstr.,  1893,  558),  and  with  that  prapared  by 
Drechsel,  by  electrolysing  phenol  with  alternating  currents  (Abstr., 
1888,  1277).  It  boils  at  155 — 156°  (corr.)  under  a  pressure  of 
716  mm.,  has  the  odour  of  peppermint,  and  its  sp.  gr.  at  about  21°  is 
0'952 ;  the  pure  compound  gives  no  coloration  with  Millon's  re- 
agent. The  oxime  melts  at  88°.  When  the  ketone  is  heated  with 
ammonium  formate  in  a  sealed  tube  at  190 — 200°,  or  when  the 
oxime  is  reduced  with  sodium  and  alcohol,  hexamethylenamine  is  ob- 
tained. It  is  a  colourless  liquid,  having  an  odour  resembling  that  of 
coniine  ;  the  hydrochloride  melts  at  204°  ;  the  aurochloride  at  190 — •191°. 
The  acetyl  derivative  melts  at  104°,  the  benzoyl  derivative  at  147°,  the 
phenylure'ide  at  180°,  and  the  phenylthiureide  at  147 — 148°. 
,  Ketohexamethylene  forms  a  phenylhydrazone  melting  at  74 — 77" 
with  decomposition,  which,  when  warmed  with  mineral  acids,  yields 
Graebe  and  Glaser's  hydrocarbazole ;  it  melts  at  114°  (not  120°). 
Hydroxyhexamethylene  is  obtained  when  ketohexamethylene  is  re- 
duced with  sodium  and  moist  ether.  If  the  hydroxy-compound  is 
heated  with  fuming  hydrobromic  or  hydriodic  acid,  hromhexa- 
methylene,  boiling  at  165 — 166°  (corr.)  under  a  pressure  of  714  mm., 
and  iodhexamethylene,  boiling  at  180°,  are  respectively  produced. 

When  bromhexamethylene  is  warmed  with  quinoline  (5  parts), 
tetrahydrohenzene,  boiling  at  82 — 84°  under  a  pressure  of  715  mm.  (see 
also  Abstr.,  1893,  i,  255),  is  obtained.  The  dibromide  boils  at  215 — 220°, 
with  slight .  decomposition ;  the  nitrosate,  NO'CeHio'CN^O^,  forms 
white  needles  and  melts  at  150°  with  decomposition,  and  the  nitro- 
site,  NO'CeHio'ONO,  also  melts  at  about  150°  with  decomposition. 

o  2 
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Hexam ethylene  (hexaJiydrohenzene)  is  obtained  by  reducing  iodhexa- 
methylene  witli  zinc  dust  and  acetic  acid  in  the  cold.  The  crude 
product  is  freed  from  unsaturated  compounds  by  shaking  it  with  cold, 
aqueous,  3  per  cent,  permanganate  ;  it  has  a  petroleum -like  odour,, 
and  boils  at  79 — 79'5°  (corr.)  under  a  pressure  of  718  mm. 

The  paper  concludes  with  a  general  discussion  of  the  results  ob- 
tained up  to  the  present.  So  far  as  our  present  knowledge  extends,  the- 
derivatives  mentioned  in  the  first  column  of  the  following  table  may 
be  regarded  as  the  parent  compounds  of  those  in  the  second. 

Dihydrobenzene,  Terpene, 

Tetrahydrobenzene,  Menthene, 

Hexahydrobenzene,  Hexahydrocymene, 

Quinitol,  Terpinol, 

Tetrahydrophenol,  Terpineol, 

Hexahydrophenol,  Menthol, 

Ketohexamethylene.  Menthone, 

The  values  given  in  the  following  table  are  approximate. 

Increase  in  heat    Increase  or  decrease- 
of  combustion.         in  boiling  point. 

Benzene  to  dihydrobenzene 68*2  cal.  4-50° 

Dihydro- to  tetrahydro-benzene. .      44*0    „  —  2'5 

Tetrahydro-  to  hexahydro-benzene     41*2    „  —  3"5 

Hexahydrobenzene  to  hexane  ....      58*0    „  — 10*0 

A.  R.  L. 

Action  of  Water  on  Tribromotrinitrobenzene  and  on  Tri- 
bromodinitrobenzene.     Bj  C.  L.  Jackson  and  W.  H.   Waeren 

(Amer.  Chem.  /.,  16,  28—35;  compare  Abstr.,  1892,  1182).— Sym^ 
metrical  tribromotrinitrobenzene  (m.  p.  285°)  is  converted  on  boiling 
with  sodium  carbonate  and  water  into  a  mixture  of  the  sodium  salts- 
of  trinitrophloroglucinol  and  a  new  trihromodinitrojphenol, 

OeBraCNOOa-OH. 

The  latter  crystallises  from  dilute  alcohol  in  pale,  yellow,  square- 
ended  needles,  is  readily  dissolved  by  most  of  the  ordinary  solvents, 
forms  a  characteristic  barium  salt,  and  melts  at  194°.  Tribromodi- 
nitrobenzene  (m.  p.  192°)  prepared  from  symmetrical  tribromobenzene 
gives,  under  the  same  conditions,  a  dibromodinitrophenol,  which 
melts  at  147 — 148°,  a  temperature  almost  identical  with  that 
(146 — 146*5°)  of  the  only  other  known  dibromodinitrophenol,  which 
has  been  recently  described  by  Garzino  (Atti.  B.  Accad.  Sci.  Torino, 
25,  268),  and  is  obtained  by  the  action  of  nitric  acid  on  the  propionic 
derivative  of  metabromophenol.  The  identity,  however,  is  only  ap- 
parent, as  Garzino's  compound  gives  barium  and  potassium  salts 
differing  markedly  from  the  salts  of  the  new  compound.  Mixed  with 
the  dibromodinitrophenol  above  described  is  an  oily  phenol,  which 
was  not  obtained  in  a  pure  state. 

Tribromotrinitrobenzene  and  tribromodinitrobenzene  are,  therefore, 
decomposed  by  water  and  sodium   carbonate  in  the    same  general 
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manner  as  with  sodium  ethoxide,  tlie  trinitro-compound  in  botli  cases 
showing  two  parallel  reactions,  in  one  of  which  nitro-gronps,  in  the 
other  bromine  atoms,  are  removed,  whilst  the  dinitro-compound  in 
both  cases  loses  part  of  its  bromine.  It  is  to  be  noted,  however,  that 
whilst  the  ethoxide  removes  two  nitro-groaps  from  the  trinitro-,  and 
two  bromine  atoms  from  the  dinitro-componud,  water  in  each  of  these 
cases  removes  only  one,  although,  like  the  ethoxide,  it  removes  all 
three  of  the  bromine  atoms  from  the  tribromotrinitrobenzene. 

The  constitution  of  the  new  tribromodinitrophenol  can  be  only 
Bra  :  (N02)2  =  2:4:6:3:5,  as  the  substance  from  which  it  is  de- 
rived is  symmetrical.  The  dibromodinitrophenol,  on  the  other  hand, 
can  be  either  OH  :  Bra  :  (^02)2  =  1  :  3  :  5  :  2  :  4,  or  =  1  :  3  : 5  :  2 :  6, 
but  which  it  is  has  not  yet  been  determined.  G.  T.  M. 

New  Class  of  Compounds  resulting  from  the  Action  of 
Iodine  in  Presence  of  Alkali  on  Phenols.  By  T.  R.  Carswell 
{Chem.  News,  68,  87—89,  99—101,  131—132,  153—155,  166—167, 
181—183,  195—196,  203,  214—216,  227— 228).— The  author  refers 
to  the  researches  of  Messinger  (Abstr.,  1887,  1150,  et  seq.).  He  states 
that  he  has  obtained  several  new  derivatives  by  the  action  of  iodine 
in  presence  of  alkali  on  various  phenolic  compounds,  and  gives  ana- 
lytical data.  A.  R.  L. 

Dihydroresorcinol.  By  G.  Merling  (Annalen,  278,  20—57). — 
Bihydroresorcinol,  C6H8O2,  is  obtained  when  2  per  cent,  sodium  amal- 
gam (5  kilos.)  is  gradually  added  to  a  solution  of  resorcinol  (100 
grams)  in  water  (1  litre)  at  90°,  a  current  of  carbonic  anhydride  being 
passed  through  the  solution  meanwhile ;  the  alkaline  liquid  is  acidi- 
fied with  dilute  sulphuric  acid,  filtered,  and  the  filtrate  extracted  with 
ether.  After  distilling  off  the  ether,  the  compound  remains  as  a 
syrup  which,  on  being  cooled,  solidifies ;  the  crystals  are  washed  with 
anhydrous  ether.  It  crystallises  from  benzene  in  colourless,  lustrous 
prisms,  and  melts  at  104 — 106°  with  loss  of  water  and  formation  of 
the  compound,  C12H14O3 ;  the  aqueous  solution  has  an  acid  reaction, 
decolorises  permanganate,  gives  an  intense  violet-red  coloration  with 
ferric  chloride,  and  reduces  ammoniacal  silver  solution,  but  not 
Fehling's  solution.  The  sodium,  barium,  and  calcium,  salts  were  pre- 
pared ;  the  silver  salt,  C6H702Ag,  crystallises  from  hot  water  in  grey, 
lustrous  needles.  Dihydroresorcinol  forms  condensation  compounds 
with  aldehydes ;  that  obtained  from  formaldehyde  has  the  formula 
CH2(C6H702)2,  and  melts  at  132—133°. 

Glutaric  and  succinic  acids  are  formed  when  dihydroresorcinol  is 
oxidised  with  alkaline  permanganate.  The  production  of  glutaric  acid 
explains  the  structure  of  dihydroresorcinol,  whilst  a  consideration  of 
the  facts  described  below  indicates  that  it  is  a  tautomeric  compound 

thus,  CH2<^jj^^~  jj^>OH  or  ^^^<q^^.qo>^^2' 

The  dioxime,  C6H8(NOH)2  +  2H2O,  is  rendered  anhydrous  when 
kept  over  concentrated  sulphuric  acid,  and  then  melts  at  154 — 157°, 
decomposing  at  about  200° ;  it  reduces  Fehling's  solution  when  boiled 
with  it.     Metadiamidohexamethylene,  C6Hio(NH2)2,  is  obtained  by  re- 
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duciiig  the  dioxime  with  sodium  and  boiling  alcohol  ;  it  is  a  colour- 
less oil  which  fumes  slightly  in  the  air,  mixes  in  all  proportions  with 
water,  is  soluble  in  anhydrous,  but  not  in  moist  ether,  boils  at  193° 
(752  mm.),  and  its  sp.  gr.  at  15°  is  0*956.  The  platinochloride  melts 
with  decomposition  at  255°,  and  the  diacetyl  derivative  forms  colour- 
less needles,  and  melts  at  256°. 

Dihydroresorcinol  jplie'nylhydrazone,  CeHsOiN'NHPh,  is  precipitated 
on  adding  aqueous  phenylhydrazine  to  a  solution  of  dihydro- 
resorcinol; it  crystallises  in  colourless  needles,  melts  at  176 — 177°, 
and  reduces  Fehling's  solution  when  boiled  with  it.  If  a  solution  of 
dihydroresorcinol  is  gently  heated  with  an  excess  of  phenylhydrazine, 
the  a^;o-compound,  NHPh'NiCeHT-NiNPh,  is  obtained;  it  crystallises 
from  alcohol  in  garnet-red  prisms. 

Chlorotetrahydroresorcinol,  CH2<[pTT^pTT/QTTN^CHCl,       separates 

as  a  colourless,  crystalline  powder  when  hydrogen  chloride  is  passed 
into  a  solution  of  dihydroresorcinol  in  chloroform ;  it  is  stable 
towards  air,  readily  dissolves  in  water,  forming  dihydroresorcinol,  but 
is  almost  insoluble  in  ether,  chloroform,  and  benzene.  If  a  solution  of 
dihydroresorcinol  in  chloroform  is  treated  with  bromine  in  the  cold, 
dibromotetrahydroresorcinol  is  obtained.  It  is  a  highly  unstable  com- 
pound, readily  losing  hydrogen   bromide  when   boiled   with   water, 

hromodihydroresorcinolj  CH2<C[pTT^.p-'/-vrTN^CBr,  separating  from  the 

aqueous  solution  on  cooling  ;  this  melts  at  166°  with  evolution  of 
hydrogen  bromide,  decomposes  solutions  of  alkali  carbonates,  reacta 
with  phenylhydrazine  in  the  same  manner  as  dihydroresorcinol,  but 
appears  not  to  form  an  oxime.  It  does  not  unite  with  bromine,  but, 
when  treated  with  the  latter,  hromoresorcinol,  C6H3Br(OH)2,  is 
formed  ;  when  heated  with  phthalic  anhydride  (5  parts)  fluorescein 
is  obtained. 

When  the  silver  salt  of  dihydroresorcinol  is  treated  with  alkylic 

iodides  or  bromides,  alkyl  derivatives,    CH2<Cp-r/.p/r^Ti<\^CH,    are 

produced  ;  they  are  colourless  oils,  devoid  of  odour,  the  methyl  deriva- 
tive being  soluble  in  water,  whilst  the  ethyl  and  allyl  derivatives  are 
insoluble  in  water.  They  are  all  decomposed  by  water  into  the 
alcohol  and  dihydroresorcinol,  the  more  readily  in  presence  of 
hydroxylamine  ;  hence  attempts  to  prepare  oximes  were  unsuccessful. 
Monacetyl  and  monobenzoyl  derivatives  (not  di-derivatives)  can  be 
prepared,  but  they  are  even  more  unstable  towards  water  than  the 
last-mentioned  alkyl  derivatives.  Dihydroresorcinol  dissolves  in 
acetic  chloride,  forming  chlorotetrahydroresorcinol  (see  above). 

Dihydroresorcinol    dicymihydrin,  CH2<]p-rT^,p>^-rT<J /•pTyj-<^CIT2,     is 

obtained  by  adding  hydrochloric  acid  to  an  intimate  mixture  of 
dihydroresorcinol  and  potassium  cyanide  cooled  by  ice,  dissolving  the 
product  in  a  small  quantity  of  water,  and  extracting  with  ether.  It 
dissociates  in  2  per  cent,  aqueous  solution  into  dihydroresorcinol  and 
hydrogen  cyanide,  and  when  the  latter  is  removed  by  a  continuous 
current  of  air,  the   dissociation  is  practically  complete  after  some 
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hours.  The  compound  dissolves  in  hydrochloric  acid  of  sp.  gr.  1'19, 
bat  the  temperature  soon  rises  ;  if  care  is  taken  not  to  allow  it  to 
exceed  45°,  a  magma  is  obtained  consisting  of  ammonium  chloride  and 

dihydroxyhexahydroisophthalimide,  CH2<^prT^.p/QTT\^CH2p/-v^NH; 

the  latter  crystallises  from  boiling  water  in  lustrous  prisms,  melts  at 
272 — 273°  with  evolution  of  gas,  and  is  readily  soluble  in  alkalis. 

DihydroxyhexahydroisophthaUcacid,Cll2<^pTT^^r^\Q-rr(\^ 

is  formed  when  the  last  compound  is  boiled  for  a  short  time  with 
hydrochloric  acid ;  it  crystallises  in  delicate  needles  or  lustrous 
prisms,  melts  at  217 — 218°  with  evolution  of  gas,  is  sparingly  soluble 
in  cold  water,  and  as  good  as  insoluble  in  alcohol  and  ether.  The 
harium  salt  crystallises  with  4H2O  ;  if  it  is  boiled  with  dilute  sulph- 
uric acid  and  the  filtrate  evaporated,  dihydroxyhexahydroisophthalic 
anhydride  is  obtained ;  this  crystallises  from  glacial  acetic  acid  in 
lustrous  prisms,  melts  at  174 — 176°,  and  is  readily  soluble  in  water. 
When  dihydroxyhexahydroisophthalimide  is  heated  with  zinc  dust, 
])yrroline,  ammonia  and  indifferent  compounds  are  formed,  whilst 
if  it  is  boiled  with  sodium  and  amylic  alcohol,  an  oily  base,  not 
miseible  with  water,  is  obtained,  together  with  piperidine. 

A.  R.  L. 

Oxidation  of  Amido-Bases  by  Sodium    Peroxide.      By  0. 

Fischer  and  J.  Tkost  (Per.,  26,  3083— 3085).— The  oxidation  of 
umido-bases  with  sodium  peroxide  proceeds  in  a  different  manner  in 
acid  and  in  alkaline  solution  ;  in  the  former  case,  the  products  are 
usually  of  a  complicated  nature,  whilst  in  alkaline  solution  the  amido- 
group  is  converted  into  the  nitro-group.  Thus,  aniline  in  this 
manner  yields  nitrobenzene,  and  the  phenylenediamines  are  all  con- 
\erted  into  the  corresponding  nitranilines.  Orthoparatoluylenedia- 
mine  differs  from  these,  inasmuch  as,  by  the  action  of  an  excess  of 
sodium  peroxide,  both  amido-groups  may  be  converted  into  nitro- 
qroups.  H.  G.  0. 

Diacetyl- derivatives  of   certain  Aromatic  Amines.     By   F. 

Ulffers  and  A.  v.  Janson  {Ber.,  27,  93 — 101). — The  following  com- 
l)ounds  have  been  prepared  ia  order  to  ascertain  the  relative  facility 
with  which  the  acetyl  derivatives  of  certain  amines  are  formed,  and 
also  the  influence  of  substituting  groups  on  the  reaction.  Diacetyl- 
hronianiline,  CeHiBrlS'Acs  [1  :  4],  is  prepared  by  heating  acetylpara- 
bromaniline  with  acetic  anhydride  for  eight  hours  at  205 — 210°,  and 
crystallises  from  light  petroleum  in  aggregates  of  needles  or  prisms, 
melting  at  74 — 74*5°.     Biacetylhromotoluidine^ 

CeHaMeBr-NAca  [N  :  Br :  Me  =  1 :  2  :  4], 

is  prepared  from  the  acetyl  derivative  at  150 — 160°,  and  crystallises 
in  large,  flat  prisms,  which  melt  at  75 — 75*5°.  Diacetyldibromaniline, 
CeHaBrj-NAcz  [N  :  Br :  Br  =  1 :  2  :  4j,  is  formed  from  the  acetyl  com- 
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pound  by  heating  for  6  hours  at  200°  ;  it  crystallises  in  hard  plates 
and  melts  at  54 — 55°.  Acetyldihromotoluidine^  CeHjBraMe'NHAc 
[N  :  Br :  Br  :  Me  =  1  :  2  :  6  :  4],  is  formed  at  100°  and  crystallises  in 
large  flat  prisms,  melting  at  199 — 200°.  The  diacetyl  derivative  is 
deposited  in  thick  plates  or  prisms  melting  at  101 — 101  "5°.  Diacetyl- 
tribromaniline,  CeHgBrg'N'Aca  [N"  :  Br  :  Br  :  Br  =  1:2:4:6],  melts  at 
127 — 128°  instead  of  123°  as  stated  by  Bemmers.  Biacetylnitro- 
bromotoluidine,  NOz-CeHgMeBr-NAcz  [N  :  Br  :  Me  :  NO2  =  1:2:4:6], 
crystallises  in  large,  pale,  greenish-yellow  prisms,  melting  at  79°. 
The  following  compounds  were  all  prepared  by  heating  the  amine 
(1  mol.)  with  acetic  anhydride  (6 — 7  mol.)  for  10  hours  at  200°,  in 
order  to  ascertain  the  relative  quantities  formed.  The  yields  are  given 
in  per  cent,  of  the  theoretical.  Biacetylnitr aniline,  [NAc2 :  NOo  =  1:4], 
crystallises  in  large,  flat,  pale-yellow  plates,  and  melts  at  128*5 — 129°. 
The  yield  is  15 — 20  per  cent.  Diacetylnitrotoluidine,  [N :  NO2  :  Me 
=  1:2:4]  forms  lemon-yellow  prisms,  melting  at  78°.  The  yield  is 
30 — 35  per  cent.  Diacetyldinitr aniline,  [NAc2  :  (^02)2  =  1 :  2  :  4], 
is  deposited  in  pale-yellow  crystals  and  melts  at  112 — 113°.  The 
yield  is  about  20  per  cent.  Biacetyldinitrotoluidine,  [N'Ac  :  (^"02)2 :  Me 
=  1:2:6:4]  crystallises  in  thick,  lemon-yellow  plates,  and  melts  at 
129-5°.  The  yield  is  70 — 80  per  cent.  The  above  results  show  that 
the  monacetyl  derivatives  are  first  formed  and  are  then  converted 
into  the  diacetyl  compounds,  but  the  reaction  is  influenced  by  the 
nature,  number,  and  position  of  the  substituting  groups.  The  bromin- 
ated  amines  react  much  more  readily  than  the  corresponding  nitro- 
amines ;  an  increase  in  the  number  of  bromine-atoms  or  nitro- 
groups  retards  the  entrance  of  the  acetyl-groups.  Diacetyl  derivatives 
are  formed  with  greater  difficulty  than  monacetyl  compounds ;  the 
presence  of  negative  groups  generally  hinders  the  reaction,  especially 
in  the  para-position,  but  in  the  ortho-position  relative  to  the  amido- 
group,  they  facilitate  the  formation  of  acetyl  derivatives. 

J.  B.  T. 

Trianilidodinitrobenzene  and  Related  Compounds.    By  C. 

L.  Jackson  and  H.  N".  Herman  (Amer.  Chem.  J.,  16,  35 — 43 ;  compare 
Abstr.,  1890,  497;  1892,  1217).— Numerous  attempts  to  prepare  a 
second  modification  of  trianilidotrinitrobenzene,  or  of  ethylic  anilido- 
trinitrophenylmalonate  have,  without  exception,  led  to  negative  re- 
sults, as  no  change  of  the  full  yellow  colour  or  the  crystalline  form 
of  either  of  these  substances  could  be  observed.  This  result  is  re- 
markable in  view  of  the  occurrence  of  two  modifications  of  trianilido- 
dinitrobenzene and  of  ethylic  anilidotrinitrophenyltartronate. 

When  trianilidodinitrobenzene  is  crystallised  from  a  mixture  of 
benzene  and  alcohol,  it  appears  in  two  forms ;  one,  the  nearly  square 
prisms  of  an  orange  colour,  like  that  of  potassium  dichromate,  already 
described  (loc.  cit.)  ;  the  other,  yellow,  like  potassium  chromate,  in 
bladed  crystals,  or  plates  looking  like  flattened  monoclinic  prisms, 
terminated  by  two  planes,  or,  less  commonly,  with  square  ends,  which, 
when  the  cooling  takes  place  rapidly,  appear  in  circular  groups  of 
little  needles.  These  two  varieties,  difliering  so  widely  in  physical 
form  and  colour,  mejt  at  the  same  temperature,   179°,  the  yellow 
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modification  previously  becoming  orange-coloured  at  140°.  The 
yellow  variety  is  obtained  by  crystallisation  of  the  substance  from  a 
solvent  containing  a  relatively  large  proportion  of  benzene  ;  it  cannot, 
however,  be  completely  freed  from  admixture  with  the  orange-red 
crystals,  which  are  the  sole  product  of  recrystallisation  from  a  solvent 
containing  very  little  benzene.  That  the  two  varieties  are  not  poly- 
meric is  shown  by  their  producing  the  same  depression  in  the  freez- 
ing point  of  a  benzene  solution.  The  numbers  obtained  in  both  cases 
agree  closely  with  that  required  for  a  molecular  weight  correspond- 
ing with  the  formula  C6H(NHPh)3(N02)2.  In  all  probability  the 
two  modifications  are  physical  isomerides,  or  perhaps  the  substance 
is  dimorphous. 

Trianilidodinitrobenzene  forms  a  remarkable  additive  product  with 
chloroform,  C6H(NHPh)3(N02)2,CHCl3,  which  is  readily  obtained  on 
allowing  a  solution  of  the  nitro-compound  in  chloroform  and  alcohol  to 
evaporate  at  temperatures  between  50°  and  70°.  It  crystallises  in  well- 
characterised  prisms,  of  a  dark  brownish-red  colour,  not  unlike  that  of 
potassium  ferricyanide,  and  loses  part  of  its  chloroform  at  ordinary 
temperatures,  but  is  not  completely  freed  from  it  until  heated  to  100°. 

Triparatoluidodinitrohenzene,  C6H(NH*C7H7)3(N02)2,  melts  at  197°, 
and  forms  an  additive  product  with  chloroform  very  similar  to 
that  above  described.  It  crystallises  in  brownish-red  plates  and  in 
yellow,  thread-like,  felted  crystals,  the  latter  becoming  red  at  180°, 
and  also  melting  at  197°. 

Triorthotoluidodinitrobenzene  crystallises  in  red,  stout-pointed 
needles,  melts  at  243°,  and  does  not  appear  to  exist  in  two  modifica- 
tions. G.  T.  M. 

Bromine  Derivatives  of  Metaphenylenediamine.    By  0.  L. 

Jackson  and  S.  Calvert  {Ber.,  27,  20). — The  authors  have  obtained 
the  tribromophenylenediamine,  melting  at  157°,  which  has  been  de- 
scribed by  Yaubel  (Abstr.,  1893,  i,  560),  by  the  action  of  the 
calculated  amount  of  bromine  on  a  solution  of  the  hydrochloride  of 
metaphenylenediamine,  or  a  mixture  of  the  free  base  and  water. 
Diacetyltribromophenylenediamine,  C6HBr3(NHAc)2,  melts  above  330°. 
Metaphenylenediacetamide  when  treated  with  bromine  only,  takes  up 
two  atoms  of  bromine,  forming  diacetyldibromometaphenlyenediaminej 
which  melts  at  260°.     The  corresponding  diamine  melts  at  136°. 

A.  H. 
Diacetanilide.  By  A.  Bistrzycki  and  F.  Ulffers  (Per.,  27, 
91 — 93). — Diacetanilide  is  prepared  by  heating  acetanilide  (1  mol.) 
with  acetic  anhydride  (2  mol.)  in  a  sealed  tube  for  8 — 10  hours  at 
200—205°.  The  yield  is  90  per  cent,  of  the  theoretical.  The  pro- 
perties of  the  compound  agree  with  the  description  given  by  Kay 
(this  vol.,  i,  76).  The  physiological  properties  of  diacetanilide  are 
in  every  way  identical  with  those  of  acetanilide.  J.  B.  T. 

Tartaric  and  Citric  Derivatives  of  Benzylamine.  By  E. 
OiusTiNiANi  (rOrosi,  16,  253—258  ;  compare  Abstr.,  1893,  i,  264).— 

Benzyltartarimide,    CH2Ph'N"<^_   i  ^ -.^,   is   extracted   by   boiling 
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water  from  the  product  obtained  on  heating  tartaric  acid  with  benzyl- 
amine  at  165°  ;  it  forms  white,  crystalline  lamin89  melting  at  196°,  is 
very  soluble  in  alcohol  or  acetic  acid,  and  gives  an  oily  7^^Yro- deriva- 
tive when  treated  with  fuming  nitric  acid.  On  dissolving  the  imide 
in  concentrated  potash  and  acidifying,  henzyltartramic  acid, 
CH2Ph-NH-C0-CH(0H)-CH(0H)-C00H, 

separates  ;  it  crystallises  in  thin,  white  needles  melting  at  166°,  and 
is  readily  reconverted  into  the  imide  by  hot,  dilute  hydrochloric  acid, 
rhe  barium  salt  forms  lustrous,  white  crystals  containing  IH2O, 
which  is  given  off  in  a  vacuum  or  at  100°.  Both  the  acid  and  the 
imide  yield  acetyl  and  benzoyl  derivatives. 

Benzylamine  citrate  crystallises  in  long  needles  which  contain  water, 
melts   at   110°,   and  on  heating  at  155°,  yields  monobenzylcitrimide, 

CO 
04H603<pQ^]S'*CH2Ph;  this  is  very  soluble  in  alcohol,  and  crystal- 
lises in  yellowish  laminae,  which  soften  at  189°,  and  melt  at  197°; 
ifc  gives  off  benzylamine  on  heating  with  caustic  alkali,  and  also 
yields  an  acetyl  derivative.  On  gently  warming  the  imide  with 
aqueous  ammonia,  and  decomposing  the  cooled  solution  with  acetic 
acid,  monohenzylcitramic  acid,  CHaPh'NH'CO'CiHgOa'COOH,  is  de- 
posited ;  it  is  best  prepared  by  dissolving  the  imide  in  baryta  solu- 
tion, and  precipitating  with  the  exact  quantity  of  sulphuric  acid.  It 
forms  colourless  leaflets  melting  at  165°  with  decomposition,  and  is 
soluble  in  water,  alcohol,  or  ether.  The  harium  salt  forms  small, 
lamellar  crystals  containing  2H2O,  which  is  lost  at  100°. 

Mo7ohenzylaconitimide  (?)  sublimes  in  yellowish  needles  on  heating 
benzylcitrimide  at  230°  in  a  current  of  carbonic  anhydride ;  it  com- 
bines with  bromine  to  give  an  oily  compound,  which  easily  loses 
hydrogen  bromide,  yielding  Tnonohrotnbenzylcitraconimide  (?), 

CisHioBrNOi.  W.  J.  P. 

Isobutenylphenylamidine.  By  O.  Hinsberg  and  F.  Funcke 
{Ber.,  26,  3092 — 3094j. — From  the  result  of  his  investigations,  Hins- 
berg concluded  many  years  ago  that  the  orthodiamines  and  aldehydes 
always  interact  with  formation  of  anhydro-bases,  and,  with  one 
exception,  subsequent  investiocation  has  confirmed  the  rule.  Lassar- 
Oohn,  however  (Abstr.,  1890,  138),  by  the  action  of  isobutyr- 
aldehyde  on  orthodiamidobenzene,  obtained  a  substance  to  which  he 
ascribed  the  formula  C10H14N2,  and  containing,  therefore,  2  atoms  of 
hydrogen    more    than    the    anhydro  -  base,    isobutenylphenylamidine, 

—  N 
(/6H4<![]s^|j^CPr^.      The  authors  have,  therefore,  reinvestigated  this 

reaction,   and  find  that  the  anhydro-base  is  in  reality  formed,  and 
that  Lassar-Cohn's  statement  is  incorrect. 

The  compound  described  by  Griess  as  gluco-orthodiamidobenzene 
(Abstr.,  1887,  475,  930)  is,  according  to  the  authors,  in  all  prob- 
ability also  an  anhydro-base.  H.  G.  C. 

Action  of  Diazobenzene  on  Acetaldehyde,  Pyruvic  acid,  and 
the  Hydrazone  of  the  latter.      By  E.  Bamberger  and  J.  MtJLLER 
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(Ber.,  27,  147 — 155).— In  alkaline  solution,  diazobenzene  reacts  with 
acetaldehyde,  forming  pbenylazoformazyl,  C(N5iPh)2!N2HPh,  together 
with  formic  acid  and  water  ;  phenylazoformazyl  is  best  prepared  in 
this  way.  It  yields  explosive  metallic  derivatives,  and  a  yellow  acetyl 
derivative  melting  at  about  190°. 

With  pyruvic  acid,  form azylgly oxalic  acid, 

NoHPh:C(N2Ph)-C0-C00H, 

is  the  chief  product,  but  some  phenylazoformazyl  and  oxalic  acid 
are  also  formed  ;  these  can  be  shown  to  be  produced  by  the  action 
of  diazobenzene  on  formazylglyoxylic  acid.  This  acid  forms  red 
needles  melting  at  166° ;  it  yields  explosive,  metallic  derivatives, 
also  a  methylic  salt  in  red  needles  melting  at  124 — 125°,  and  an 
ethylic  salt  as  red  plates  or  cubes  melting  at  105 — 106°.  With  acetic 
anhydride  and  zinc  chloride,  it  does  not  yield  an  acetyl  derivative, 
but  is  transformed  into  an  isomeric  substance,  which  crystallises  in 
yellow  needles,  and  melts  at  158 — 163°.  Its  phenylhydrazone  is  a 
dark  brown  powder,  and,  when  heated  in  acetic  acid  solution,  it 
yields    a    mixture   of    phenylazophenylketopyrazolonepJienylhydrazone^ 

NPh<    T~  I  .^  ,  which  forms  red  needles  melting  at  216 — 217°, 

CO  *C!xS  2HPh 

a,Tidphenylazop'henylosotriazolecarhoxylicacid,'N'Ph<^      i  ,  which 

crystallises  in  orange-yellow  plates  melting  at  195 — 196°,  and  yields 
metallic  salts,  often  explosive.  Formazylglyoxalic  acid  is,  finally, 
converted  by  boiling  hydrochloric  acid  into  phenazine, 

C6H4<^^>  CeHi. 

With  pyruvic  acid  hydrazone,  diazobenzene,  in  alkaline  solution, 
yields  methylformazyl,  NgPh'CMelNgHPh,  a  substance  which  forms 
long,  orange  needles  melting  at  120 — 121°,  and,  unlike  hydrogen 
formazy],  is  easily  oxidisable.  It  appears  also  to  be  formed  when  alka- 
line diazobenzene  reacts  with  methylacetoacetic  acid.  C.  F.  B. 

Action  of  Diazobenzene  on  Nitromethane.    By  E.  Bamberger 
(Ber.,  27,  155 — 160). — The  product  of  the  reaction,  when  the  latter 
is  carried  out  in  alkahne  solution,  is  not  "  azonitromethylphenyl," 
as  Fxiese  thought  (Abstr.,  1876,  i,  85),  but  nitroformazyly 
N2Ph-C(N"02):N2HPh. 

It  exhibits  all  the  properties  of  formazyl  compounds,  and  has  in 
addition  strong  acid  properties.  Further,  when  heated  with  alkaline 
diazobenzene,  it  yields  phenylformazyl,  NaPh-CPhilSTaHPh. 

The  compound  that  Friese  was  looking  for,  and  which  is  probably 
not  an  azo-compound,  but  a  hydrazone — nitroformaldehydehydrazone, 
NOa'CHiNgHPh,  can  be  obtained,  together  with  some  nitroformazyl, 
by  allowing  diazobenzene  to  react  with  potassio-nitromethane  in  a 
slightly  acid  solution.  It  crystallises  in  yellow  needles  melting  at 
84 — 85°,  and  yields  a  silver  derivative.  C.  F.  B. 
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Action  of  Diazobenzene  on  Acetonecarboxylic  acid.  By  H. 
V.  Pechmann  and  L.  Vanino  {Ber.,  27,  219 — 224). — Since  it  has  been 
shown  that  diazobenzene  yields,  with  certain  fatty  derivatives,  not 
azo-,  but  hydrazo-compounds,  a  different  constitution  must  be  as- 
signed to  the  substances  described  in  Abstr.,  1892,  161.  The  "dis- 
benzeneazoacetone,"  there  described  as  obtained  by  the  action  of 
diazobenzene  on  acetonecarboxylic  acid,  is  resXly  propanon-diphenyl- 
hydrazone,  CO(CH!N2HPh)2,  as  it  is  shown  by  the  fact  that  its 
diacetyl  derivative  yields  acetanilide  when  treated  with  alkalis,  from 
which  it  follows  that  the  acetyl  group  must  be  attached  to  the 
nitrogen  atom,  and,  consequently,  that  the  original  compound  is  a 
hydrazone,  and  not  an  azo-compound.  This  diacetyl  derivative, 
CO(CH!!N'2AcPh)2,  forms  lemon-yellow  needles  melting,  with  decom- 
position, at  167 — 168°.  Fropanon-diparatolylhydrazone, 
CO(OH:N2H-C6H4-Me)2, 

is  obtained  from  acetonedicarboxylic  acid  and  paradiazotoluene,  and 
forms  red  needles  melting,  with  decomposition,  at  192 — 193°.  Propanon- 
diparaclilorophenylhydrazone,  C0(CH*N2H*C6H4C1)2,  from  the  same 
acid  with  parachlorodiazobenzene,  forms  red  needles  shot  with 
violet,  and  melts  at  191°. 

Fropanetriphenylhydrazone,  N"2HPh!C(CH!N2HPh),  is  the  correct 
name  of  the  substance  obtained  by  the  action  of  phenylhydrazine  on 
disbenzeneazoacetone,  and  previously  described  as  the  hydrazone  of 
the  latter.     Propane-1 :  2-diphe7iyl-S-methylphenylhydrazone, 

N2MePh:C(CH:]Sr2HPh)2, 

is  obtained  by  the  action  of  methylphenylhydrazone ;  it  forms  lemon- 
yellow  needles  melting  at  192 — 193°. 

The  substance  formed  when  propanetriphenylhydrazone  is  boiled 
with  acetic  anhydride  is  now  shown  to  be,  not  C23N'2oN'6,  but  1-phenyl- 

CH'N 
4-henzeneazopyrazole,  NgPh-C*^       *  I       .     The  diphenylmethylphenyl- 

hydrazone  forms  no  such  compound,  but  the  diparachlorophenyl- 
hydrazone,  when  heated  with  phenylhydrazine  and  glacial  acetic 
acid,  yields  l-paracJdorophenyl-4i-benzeneazo'pyrazole, 

as  yellow  plates  melting  at  152.°  Acetylparachlorophenylhydrazine  is 
formed  at  the  same  time,  and  was  obtained  in  colourless  needles 
melting  at  154°.  C.  F.  B. 

Decomposition  of  Substituted  Diazobenzenenimides.    By  P. 

Feiedlander  andM.  Zeitlin  (Ber.,  27,  192 — 198). — It  has  long  been 
known  that  diazobenzenimides,  when  warmed  with  more  or  less  dilute 
sulphuric  acid,  yield  para-  (or  ortho-)  amidophenols.  The  authors 
think  that  hydro xylamines  are  formed  as  an  intermediate  stage,  for 
example,  CA'^l  +  H2O  =  N2  +  CeHs'NH-OH  ->  OH-OeH^-raa, 
and  they  attempted  to  isolate  these  by  examining  diazobenzenimides 
in  which  the  para-position  was  already  occupied.     They  were  not 
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successful,  however,  for  a  simple  reaction  does  not  take  place,  except 
in  the  case  of  m^rodiazobenzenimides,  which  readily  yield  nitramido- 
phenols,  but  even  then  no  intermediate  product  could  be  isolated.  In 
the  solitary  case  of  nitrotolyldiazimide  [Me  :  NO2  :  Ng  =  1  :  2  :  4], 
a  solution  was  obtained  which  contained  no  nitramidocresol,  but 
yielded  metatolylenediamine  when  reduced  ;  probably  this  solution 
contained  nitrotolylhydroxylamine,  but  attempts  to  isolate  the  latter 
yielded  only  amorphous  polymerisation  products. 

Tolyldiazimide  [Me  :  N3  =  3  :  4]  yields  amidocresol, 

[OH  :  Me  :  NHa  =  1:3:4]. 

Orthonitrodiazobenzenimide  [NO2  :  Ng  =  3  :  4]  yields  the  nitramido- 
phenol  [NO2  :  NH2  :  OH  =  3:4:5],  which  crystallises  in  small,  red 
needles  melting  at  135 — 136°,  yields  a  monacetyl  derivative  as  yellowish- 
red  needles,  and,  in  alcoholic  solution,  is  converted  by  nitrous  acid 
into  3  :  5-nitrophenol.  Paranitrodiazobenzenimide  [NO2  :  N3  =  1  :  4] 
yields  the  nitramidophenol  [^O^ :  NH2 :  OH  =  1  :  4  :  5]  as  light  brown 
needles  melting  at  201 — 202°,  convertible  into  1  :  5-nitrophenol. 
Metanitrodiazobenzenimide  [NO2  :  N3  =  2  :  4]  yields  the  nitramido- 
phenol  [OH  :  NO2  :  NHg  =  1:2:4],  which  forms  reddish  needles 
melting  at  126 — 128°,  yields  a  monacetyl  derivative  as  yellow  needles 
melting  at  157 — 158°,  and  is  convertible  into  1  :  2-nitrophenol. 

C.  F.  B. 
Benzenylamidoxime.  ByB.  Bambergee  {Ber.,  27,  160 — 163). — 
An  attempt  was  made  to  prepare  an  amidrazone,  NH2*CPh!N2HPh,  by 
the  action  of  phenylhydrazine  in  acetic  acid  solution  on  benzenyl- 
amidoxime, ]S'H2*CPh*.N0H,  but  the  product  of  the  reaction  was  found 
to  be  a  mixture  of  phenylformazyl,  N2Ph'CPh!N2HPh,  and  benzoyl- 
phenylhydrazine,  CPhO-NjHaPh.  C.  F.  B. 

Isomerism  of  Derivatives  of  Chloroquinonemeta-oxime.    By 

F.  Kehrmann  {Ber.,  27,  217— 219).— Bridge  (this  vol.,  i,  25)  is  in 
error  in  supposing  that  the  two  benzoates  and  the  two  methylic  ethers 
of  chloroquinoneoxime  are  structurally  isomeric.  Their  isomerism  is 
geometrical  only,  for  they  are  all  derived  from  the  same  chloroquin- 
one-oxime  [0  :  CI  :  NOH  =  1  :  2  :  4],  as  is  shown  by  the  fact  that 
both  benzoates  are  oxidised  by  nitric  acid  to  the  same  dinitrochloro- 
phenol  [OH  :  01  :  (N02)2  =1:2:4:6],  and,  like  the  two  methylic 
ethers,  are  both  reduced  by  stannous  chloride  to  the  same  chloramido- 
phenol  [OH  :  CI  :  NH2  =  1:2:4].  It  is  not  a  case  of  tautomerism, 
nor  is  the  isomerism  of  the  kind  existing  between  a  "  nitrogen-  "  and 
an  "  oxygen- ether,"  for  both  the  methylic  ethers  are  obtained  by  the 
action  of  methoxylamine  on  chloroquinone  ;  either  of  these  ethers  can, 
by  heating,  be  partially  converted  into  its  isomeride.  C.  F.  B. 

Auramines.  By  A.  Stock  (/.  pr.  Ghem.,  [2],  48,  601).— The 
author  has  already  stated  (Abstr.,  1893,  i,  472)  that  the  di-snbstituted 
auramines  are  decomposed  by  aqueous  ammonia,  partly  into  amines 
and  ketones,  and  partly  with  the  formation  of  non-substituted 
auramines.  He  now  points  out  that  the  concentration  of  the  solution 
has  considerable  influence  on  the  change  ;  the  greater  this  is,  the  more 
does  the  formation  of  an  auramine  become  the  main  reaction. 

A.  G.  B. 
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Action  of  Phosphorus  Pentachloride  on  Urethanes.    Bj  F. 

Lkngfeld  and  J.  Stikglitz  (Amer.  Gheni.  J.,  16,  70 — 78;  compare 
Absfcr.,  1893,  i,  310  and  631). — On  heatin2:  phosplioras  penta- 
chloride with  phenjlurethane  at  55",  ethylic  chloride  is  slowly 
evolved,  and  chloroformanilide,  which  melts  at  53 — 55°,  and  decom- 
poses at  90—100",  is  obtained  (compare  Hentschel,  Abstr.,  1885,  888). 
Phenjlurethane  first  gives  rise  to  the  compound  NHPh-CClz'OEt, 
which  loses  ethylic  chloride,  giving  HNPh'OOCl.  This  result  is  note- 
worthy, since  hydrochloric  acid  is  apparently  eliminated  from  the  chlor- 
amides  more  easily  than  alkylic  chlorides  from  dichloroglycoUic  ethers. 

a.  T.  M. 

Isomerism  in  the  Quinazoline  Series.  By  C.  Paal  and  J. 
Weil  {Ber.,  27,  34— 47).— Soderbaum  and  Widman  (Abstr.,  1889, 
972  ;  1890,  178)  on  the  one  hand,  and  Busch  (this  vol.  i,  146)  on  the 
other,  have  described  a  number  of  derivatives  of  keto-  and  thio-tetra- 
hydroquinazolines  to  which  identical  formulae  have  been  ascribed  by 
these  authors,  but  which  differ  in  properties.  The  substance  de- 
scribed by  Paal  and  Bodewig  (Abstr.,  1891,  943)  as  phenylketotetra- 
hydroquinazoline,  differs  from  the  compounds  prepared  by  the 
above-named  chemists  and  known  by  the  same  name.  The  authors 
have,  therefore,  re-examined  the  substance  obtained  by  Paal  and 
Bodewig,  which  was  prepared  by  th?  reduction  of  orthonitrobenzyl- 
diphenylcarbamide  by  tin  and  hydrochloric  acid.  The  compound 
obtained  in  this  manner,  or  by  reduction  of  the  nitro-carbamide  with 
zinc  dust  and  acetic  acid  at  a  low  temperature,  proves,  however,  to  be 
orthamidohenzyldiphenylcarhamide,  NHz'CeHi'CHj'NPh'CO-N'HPh,  and 
not  phenylketotetrahydroquinazoline.  This  does  not  appear  from  the 
analysis  of  the  substance,  the  composition  of  the  two  compounds 
being  -too  nearly  alike  to  permit  of  a  distinction  by  this  means,  but 
from  a  determinatioa  of  the  molecular  weight  by  the  freezing  point 
method  and  from  the  general  bihaviour  of  the  substance.  It  crystal- 
lises in  white  needles,  and,  when  quite  pure,  melts  at  177°.  When 
treated  with  alkaline  permanganate,  it  is  almost  completely  decom- 
posed, whereas  the  two  phenylketoquinazolines  are  thereby  converted 
into  the  same  diketo-compound.  Nitrous  acid  converts  it  into  a  sub- 
stance of  acid  properties,  which  is  probably  o  rthohydroxy  benzyl - 
diphenylcarbamide.  When  boiled  with  acetic  anhydride,  it  is 
converted  into  orthacetamidobenzylacetanilide.  When  orthamido- 
benzyldiphenylcarbamide  is  heated  for  a  short  time  above  its  melting 
point,  it  decomposes  with  elimination  of  aniline  and  formation  of 
phenylketotetrahydroquinazoline,  identical  in  every  respect  with  the 
substance  melting  at  186 — 183°,  described  by  Busch. 

The  hydrochloride  of  orbhamidobenzyldiphenylcarbamide  is  a  white, 
crystalline  powder,  which  is  moderately  soluble  in  water  and  alcohol, 
and  melts  at  143—144°. 

Orthanilidobenzylphenylcarhamide,  NHPh-CO'lSrH'CsHi'CHj-NHPh, 
is  formed  by  the  combination  of  phenylcarbimide  with  orthamido- 
benzylaniline  in  benzene  solution.  It  crystallises  in  white,  spherical 
masses  or  colourless  needles  melting  at  about  102°.  When  heated 
above  its  melting  point,  it  decomposes  into  aniline  and  thephenylketo- 
tetrahydroquinazoline,  melting  at  186 — 188°,  described  by  Busch. 
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Ortlionitrobenzylparatolylplienylcarhamide, 

N'HPli-CO-N(C6H,Me)0H2-C6H4NO2, 

is  prepared  by  tlie  addition  of  phenjlcarbimide  to  orthonitrobenzjl- 
paratoluidine  in  benzene  solution.  It  crystallises  in  light-yellow, 
lustrous  plates  melting  at  IIQ"",  and  is  readily  soluble  in  benzene  and 
chloroform,  less  readily  in  alcohol.  On  redaction  with  zinc  dust  and 
acetic  acid,  it  is  converted  into  orthamidobenzylparatolt/lphenylcarb- 
amide,  which  is  readily  soluble  in  ether,  alcohol,  &c.,  and  crystallises 
in  druses  of  white  needles  melting  at  129°.  It  forms  crystalline  salts 
with  dilute  mineral  acids,  and  yields  an  acetyl  compound  melting  at 
185°. 

When  it  is  heated  above  its  melting  point,  it  decomposes  into 
aniline  and  the  paratolylketotetrahydroquinazoline  of  melting  point 
218—220°,  described  by  Busch.  A.  H. 

Action  of  Phthalic  Anhydride  on  Paramidophenol  and  the 
corresponding  Ethers.    By  E.  Oastellaneta  (L'Owsi,  16,  289 — 

CO 

298) . — ParamethoxyphenylphthaUmide,  C6BLi<^^Q^NK'CJI^'0Me,  is 

prepared  by  heating  phthalic  anhydride  with  paramidoanethoil  hydro- 
chloride at  190°  or  phthalic  acid  with  paracetamidoanethoil  at  210° ; 
it  crystallises  in  white  or  yellow  needles  melting  at  160°,  and  is  very 
soluble  in  alcohol  or  acetic  acid,  but  only  sparingly  in  water.  It  yields 
a  crystalline  m^ro- derivative  which  melts  at  156°. 

Paraethoxyphenylphthalimide  is  prepared  by  the  same  methods  as 
its  homologue,  the  corresponding  phenetoil  derivatives  being  sub- 
stituted for  those  of  anethoil.  It  forms  lustrous,  yellow  needles, 
melts  at  204°,  and  is  very  soluble  in  acetic  acid.  Its  mYro-derivative 
melts  at  165°,  and  crystallises  in  yellow  prisms. 

On  precipitating  the  potash  solutions  of  the  above  imides  with 
hydrochloric  or  sulphuric  acid,  the  corresponding  phthalamic  acids 
are  obtained ;  they  are  reconverted  into  the  imides  by  heat. 
.  Paramethoxyphenyl phthalamic  acid,  OMe'CeHi'NH'CO'CsHi'COOH, 
forms  white  or  yellow  prisms  melting  at  149 — 150°.  Parethoxy- 
phenylphthalamic  acid  is  obtained  in  yellowish,  acicular  prisms  melting 
at  204°.  Both  acids  are  soluble  in  alcohol  or  acetic  acid,  and  in- 
soluble in  water. 

The  author  attributes  the  formation  of  both  yellow  and  white 
crystals  of  either  imide  to  the  operation  of  desmotropy. 

W.  J.  P. 

Nitrophenylarsen  -  compounds.  By  A.  Mtchaelis  and  H. 
LoESNER  (Ber.,  27,  263— 272).— Phenylarsinic  acid,  AsPhO(OH)2, 
is  not  acted  on.  by  ordinary  concentrated  nitric  acid  or  by  the  red 
fuming  acid  at  lOO''.  It  is,  however,  easily  nitrated  by  the  action  of 
pure  nitric  acid  containing  100  per  cent,  of  HNOg,  nitrophenylardnic 
aci'c?,  N'02*C6H4'AsO(OH)2,  being  formed.  This  crystallises  from  water 
in  thin,  rhombic  plates,  and  decomposes  when  heated,  water  being 
first  given  off;  it  is  readily  soluble  in  alcohol,  slightly  in  benzene, 
insoluble  in  ether,  and  is  readily  soluble  in  hot  water,  but  only  in  200 
parts  of  water  at  18°.     An  anhydride  of  the  acid  could  not  be  ob- 
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tained,  since  it  decomposes  before  the  whole  of  the  water  is  given  off 
The  relative  position  of  the  nitro-  and  arsenic-groups  has  not  yet 
been  determined.  When  the  acid  is  heated  with  bromine  and  water, 
orthonitrobromobenzene  is  formed. 

Solutions  of  the  acid  give  no  precipitate  with  silver  nitrate  or 
mercuric  chloride ;  whilst  lead  acetate  and  copper  sulphate  produce 
insoluble  crystalline  precipitates.  The  alkali  salts  cannot  be  obtained 
in  a  crystalline  form.  The  barium  salt,  [N02'C6H4'AsO(OH)*0]2Ba, 
forms  crystalline  crusts,  whilst  the  silver  salt,  CeHiAsNOiAgg,  is  a 
white,  amorphous  powder.     The  calcium  salt, 

N02-C6H4-AsO(OH)-Ca-OH, 

forms  very  slender,  lustrous  plates,  and  does  not  lose  water  when 
heated.  The  copper  salt  behaves  in  a  similar  manner,  and  has  prob- 
ably an  analogous  constitution. 

Dinitroarsenohenzene,  N02'C6H4'As!As*C6H4'N'02,  is  formed  when 
nitrophenylarsinic  acid  is  boiled  with  a  solution  of  phosphorous 
acid.  It  is  a  heavy,  yellow  powder,  which  is  insoluble  in  the  usual 
solvents.  When  heated,  it  decomposes  suddenly,  and  swells  up,, 
leaving  a  voluminous  residue  of  carbon.  Oxidising  agents  convert  it 
into  nitrophenylarsinic  acid. 

Nitrophenylchlorarsine,  N02'C6H4*AsCl2,  is  obtained  by  acting  on 
dinitroarsenobenzene  suspended  in  chloroform  with  chlorine,  and 
treating  the  unstable  nitrophenyltetrachlorarsine,  N02*C6H4*AsCl4,  thus- 
formed  with  a  further  quantity  of  dinitroarsenobenzene.  It  forms 
small,  white  crystals,  melts  at  46 — 47°,  and  is  not  altered  by  water. 
Nitrophenylhromarsine  forms  small,  white  crystals,  readily  soluble  in 
chloroform,  insoluble  in  light  petroleum,  and  is  not  altered  by  water. 
The  corresponding  iodine  derivative  could  not  be  obtained  in  the 
crystalline  form. 

Nitroplienylarsinous  acid,  N'02*C6H4*As(OII)2,  is  obtained  by  the 
action  of  alkalis  on  the  foregoing  halogen  compounds.  It  forms  a  white, 
flocculent  precipitate,  which  is  insoluble  in  water,  soluble  in  alcohol, 
readily  soluble  in  alkalis,  but  only  with  difficulty  in  alkali  carbonates. 
When  heated,  it  becomes  brown,  and  decomposes  without  melting. 

Nitrophenylarsen  disulphide,  N02'C6H4'AsS2,  is  formed  when  di- 
nitroarsenobenzene is  suspended  in  water  and  boiled  with  flowers  of 
sulphur.  It  is  a  white  power,  melts  at  about  80°,  and  decomposes  sud- 
denly at  a  higher  temperature.  It  is  readily  soluble  in  aqueous 
alkalis,  slightly  in  alcohol,  insoluble  in  water  and  ether. 

Nitrophenylarsen  sesquisulphide,  (N'02*C6H4'As)2S3,  is  obtained  by 
the  action  of  hydrogen  sulphide  on  an  aqueous  solution  of  nitro- 
phenylarsinic acid.  It  forms  small,  yellow  crystals,  melts  at  119°, 
and  decomposes  suddenly  at  a  higher  temperature.  It  is  readily 
soluble  in  alkalis,  from  which  acids  precipitate  it  unchanged,  but  is 
insoluble  in  water.  Oxidising  agents  convert  it  into  nitrophenyl- 
arsinic acid. 

Amid ophenylar sen  sulphide,  NIl2*C6H4*AsS,  is  formed  when  an  am- 
moniacal  solution  of  nitrophenylarsinic  acid  is  treated  with  hydrogen 
sulphide.  It  is  a  white  powder  which  softens  at  182°,  and  melts  at 
188°  to  a  yellow  liquid.     It  is  readily  soluble  in  dilute  hydrochloric 
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acid,  but  only  sliglitly  in  the  concentrated  acid,  the  hydrochloride^ 
3NIl2*C6H4*AsS,2HCl,  being  sparingly  soluble  in  the  strong  acid. 
When  boiled  with  hydrochloric  acid,  hydrogen  sulphide  is  evolved, 
amidophenylarsen  clloride,  NH^'CeHi'AsCIa,  being  probably  formed  ; 
this  substance,  hov^^ever,  has  not  been  isolated.  The  sulphate  of 
the  amidophenylarsen  sulphide,  (NH2*C6Hi'AsS)3,H2S04,  is  a  white, 
amorphous  powder.  A.  H. 

Betaine  and  Choline  of  Triphenylphosphine.  By  A,  Michaelis 
and  H.  v.  Gimborn  (Ber.,  27,  272— 277).— The  chloride  of  the  ethylic 
salt  of  triphenyljphosphorhetaine,  PPhgCl'CHa'COOEt,  is  obtained  when 
ethylic  chloracetate  is  heated  with  triphenylphosphine.  It  forms  a 
crystalline  powder,  which  melts  at  90°,  and  is  very  readily  soluble 
in  alcohol,  water,  &c.     The  platinochloride, 

(PPb3Cl-CH2*COOEt)2,PtCl4, 

crystallises  in  small  plates.  When  the  ethylic  salt  is  heated  at  172°, 
it  decomposes  into  its  constituents.  When  heated  at  90 — 100°,  how- 
ever, it  leaves  a  residue  of  triphenylmethylphosphonium  chloride. 
The  hromide,  PPh3Br'CH2'COOEt,  is  obtained  by  mixing  concen- 
trated solutions  of  the  chloride  and  potassium  bromide ;  it  melts  at 
147°.  The  corresponding  iodide  is  obtained  in  a  similar  manner,  and 
melts  at  165—166°. 

Triphenylphosphorhetaine,  PI'h3<C^_^^'^ CO,  cannot  be  {)repared  by 

the  action  of  silver  oxide  or  baryta  water  on  the  chloride  of  the 
ethylic  salt,  triphenylphosphine  hydroxide,  PPh3(OH)2,  being  thus 
produced.  It  is,  however,  formed  when  concentrated  aqueous  soda 
or  sodium  carbonate  is  used.  It  separates  from  ether  in  small, 
tabular  crystals,  melts  at  124 — 126°,  and  is  insoluble  in  water, 
readily  soluble  in  alcohol,  chloroform,  and  acetic  acid.  When  heated 
with  water,  it  is  converted  into  triphenylphosphine  hydroxide  and 
acetic  acid.  It  possesses  strongly  basic  properties,  and  therefore 
dissolves  in  dilute  acids.     The  platinochloride, 

(PPhgCl-CHa  COOH)2,PtCl4, 

forms  long,  golden-yellow  needles. 

Triphe7iylphosphorcholine  hydrochloride,  PPh3Cl'CH2*CH2*OH,  is  pre- 
pared by  heating  ethylene  chlorohydrin  with  triphenylphosphine. 
It  forms  white,  lustrous  needles  or  transparent  tablets,  melts  at 
129 — 130°,  and  is  very  readily  soluble  in  water  and  alcohol,  insoluble 
in  ether.  The  plcUinochlorlde  crystallises  in  golden-yellow  needles, 
and  melts  at  222—224°. 

Triphenylplwsphorcholiyie,  obtained  by  the  action  of  silver  oxide  on 
the  hydrochloride,  is  a  syrup  which  slowly  crystallises ;  it  has  a 
strong  alkaline  reaction,  and  absorbs  carbonic  anhydride  from  the  air. 

Triphenyl phosphor  choline  hydrobromide  forms  yellowish-white  crys- 
tals melting  at  114°.     The  hydriodide  melts  at  185—186°. 

Trimethylene  bromide  also  combines  with  the  triphenylphosphine, 
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forming  a  compound  of  the  formula  PPhaBrCgHeBr,  which  crystal- 
lises from  alcohol  in  long,  transparent  needles,  and  melts  at 
226 — 228°.     The  plaiinochloride  is  a  flocculent  precipitate. 

A.  H. 

Aromatic  Boron  Compounds.  By  A.  Michaelis,  M.  Behrens,  J. 
Babinekson,  and  W.  Geisler  {Ber.,  27,24:4i — 262;  compare  Abstr., 
1880,  395;  1882,  731;  1889,  505)  .—Diphenyl  horochloride,  BPh^Cl,  is 
obtained  by  the  action  of  phenyl  borochloride  on  mercury  diphenyl, 
and  separated  from  the  mercuryphenyl  chloride  simultaneously 
formed,  by  boiling  with  light  petroleum,  the  filtrate  being  then 
fractionated.  The  fraction  boiling  at  270 — 271°  consists  chiefly  of 
diphenyl  borochloride,  whilst  the  fraction  271 — 272°  contains  some 
diphenylboric  acid.  The  chloride  is  a  thick,  colourless  liq  uid  which 
fumes  slightly  in  the  air.  It  is  slowly  converted  by  boiling  water 
into  diphenylboric  acid.  BPhz'OH,  which  is  a  slightly  yellow,  crystal- 
line mass,  melts  at  264 — 267"",  and  has  a  peculiar  penetrating  dill-like 
odour.  It  gives  a  beautiful,  green  flame  when  ignited  in  the  flame  of 
a  bunsen  burner. 

Orthotolyl  borochloride,  CeH^McBOla,  is  obtained  by  the  action  of 
boron  chloride  on  mercury  diorthotolyl  at  150 — 180°,  and  forms  a 
thick,  colourless  liquid  which  has  a  pungent  odour,  solidifies  at  a 
low  temperature,  then  melts  at  6°,  boils  at  193°,  and  is  decomposed 
by  water  with  a  hissing  noise,  with  formation  of  orthotolylboric  acid, 
C6H4Me*B(OH)2.  The  latter  crystallises  in  slender  needles,  melts  at 
160 — 161°,  and  gives  with  silver  nitrate  a  yellow  precipitate  which 
quickly  decomposes  into  tolaene,  boric  acid,  and  silver  oxide.  When 
dried  over  sulphuric  acid,  it  loses  water,  forming  orthotolylboroxide, 
C6H4Me*BO.  This  melts  at  the  same  temperature  as  the  acid,  and 
the  latter  is  probably,  therefore,  converted  into  the  oxide  before  it 
melts. 

OL-Naphthyl  borochloride,  CioH7"*BCl2,  is  obtained  by  the  action  of 
boron  chloride  on  mercury  di-a-naphthyl,  but,  as  it  does  not  distil 
without  decomposition,  could  not  be  obtained  pure.  It  reacts 
violently  with  water,  yielding  oL-naphthylboric  acid,  CioH7**B(OH)2 ; 
the  latter  crystallises  from  hot  water  in  slender,  colourless  needles, 
becomes  plastic  at  242°,  melts  at  259°,  and  gives  with  silver  nitrate 
a  precipitate,  becoming  first  yellow  and  finally  black,  with  separation 
of  naphthalene  and  silver  oxide.  The  acid  loses  water  over  sulphuric 
acid,  forming  oc-naphthylboron  oxide,  CioH7'^*BO,  which  is  a  micro- 
crystalline  powder. 

(3-Naphthyl  borochloride  is  obtained  from  boron  chloride  and  mercury 
^-dinaphtliyl.  The  latter  is  prepared  in  the  usual  manner,  by  treat- 
ing /3-bromonaphthalene  with  sodium  amalgam  in  xylene  solution 
containing  ethylic  ac"tate,  and  forms  yellowish,  nacreous  plates  or 
flat  needles  melting  at  238°.  It  has  been  converted  into  the  follow- 
ing /^-naphthylmercury  derivatives;  the  chloride,  CloHv'HgCl,  crystal- 
lising in  fascicular  aggregates  of  needles,  and  melting  at  271° ;  the 
bromide,  CioHi'HgBr,  crystallising  in  flat  needles,  and  melting  at  266°  ; 
the  iodide,  CioH7*HgI,  forms  yellowish  plates,  melting  at  251°  ;  the /or- 
mate,  Ciotl7,*Hg*0*CHO,  large,  colourless,  vitreous  plates  melting  at 
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155 — 158";  and  the  acetate,  CioHv'Hg'OAc,  flat,  colourless  needles 
melting  at  147—148°. 

(3-Naphthyl  horochlorlde  forms  colourless  needles,  melts  at  116°, 
fumes  in  the  air,  and  is  converted  hj  water  into  ^-naphthylboric  acid, 
CioH7*B(OH)2,  which  exists  in  two  modifications,  the  first  crystallis- 
ing in  broad,  colourless  plates  melting  at  248",  and  the  second  in 
slender  needles  melting  at  266°.  The  barium,  silver,  and  methylic 
salts  have  been  prepared,  bat  are  oqIj  obtained  with  difficalfcy. 
/i-Naphthylborooxide  crystallises  in  colourless  needles,  and  melts 
at  266°. 

Attempts  to  obtain  phenylboric  acid  derivatives  containing  a 
hydroxyl  group  in  the  phenyl  residue  were  uusuccessf  al,  but  the  cor- 
responding methoxy-  and  ethoxy-compounds  have  been  prepared. 

Paranisyl  borochloride,  OMe'C/6H4'B0l2,  is  obtained  by  acting  on 
mercury  diparanisyl  with  boron  chloride  at  the  ordinary  tempera- 
ture ;  it  is  a  colourless  liquid  which  becomes  pale  yellow  to  violet  after 
a  time,  boils  at  182°  under  170  mm.  pressure,  solidifies  on  cooling, 
and  then  melts  at  30'^.  It  is  violently  acted  on  by  water,  with 
formation  of  paranisylboric  acid,  OMe*C6B[4'B(OH)2,  which  crystallises 
from  water  in  tabular,  probably  monosymmetric  crystals,  and  melts 
at  201 — 203°.     The  corresponding  oxide  could  not  be  obtained. 

For  the  investigation  of  the  orthanisyl  corapoands,  the  preparation 
of  mercury  diorthanisyl  was  necessary ;  it  was  obtained  by  the  usual 
reaction,  and  crystallises  in  monosymmetric  prisms  melting  at  108°. 
It  yields  the  following  mercury  orthanisyl  derivatives  :  the  chloride, 
OMe'CeHi'HgOl,  crystallising  in  small  needles  or  tablets,  and  melting 
at  173—174°;  the  bromide,  OMe-CfiHi'HgBr-,  melting  at  183°;  the 
iodide,  OMe'CeHi'Hgl,  melting  at  165° ;  and  the  acetate, 

OMe-OeHrHgOAc, 

crystallising  in  small  needles,  and  melting  at  123 — 124°. 

Orthanisyl  borochloride,  OMe'OeHi'BCl.,  was  not  obtained  pure,  but 
yields  with  water  orthanisylboric  acid,  OMe'C6H4'B(OH)2,  which 
crystallises  from  hot  water  in  small,  lustrous  plates,  and  melts  at  165°. 

The  following  mercury  phenetyl  compounds  have  been  prepared  in 
order  to  obtain  the  corresponding  boron  compounds.  Mercury  dipara- 
phenetyl,  Hg(C6H4*OEt)2,  is  formed  in  the  usual  manner,  crystallises 
in  lustrous,  cube-shaped  crystals,  melts  at  135^,  and  has  a  sp.  gr. 
of  1*0028  at  15°.  It  yields  the  following  mercury  paraphenetyl  com- 
pounds :  the  c/i?oWc?e,  OEt'CeH/HgCl,  melting  at  234°;  the  bromide, 
OEt-CeHi-HgBr,  melting  at  241*5°;  the  iodide,  OEt-CeHi'Hgl,  melt- 
ing at  216°  ;  the  oxide,  (OEfC6H4'Hg)20,  crystallising  in  small,  white 
needles,  and  melting  at  202°;  the  acetate,  OEt'C«,bIi*HgOAc,  crystal- 
lisino:  in  colourless,  rhombohedral  tablets  or  stellate  groups  of  long 
needles;  the  propionate  melting  at  116°;  the  butyrate  melting  at  129°; 
the  cyanide,  OEt-CeHi'HgCN,  melting  at  158—159°;  and  the  thio- 
cyanate  melting  at  210°.  Mercury  diorthophenetyl  crystallises  in 
lustrous  needles,  and  melts  at  224°.  Mercury  orlhophenetyl  chloride 
forms  lustrous  needles,  melting  at  132°;  the  bromide,  four-sided 
prisms,  melting  at  121°  ;  the  iodide,  thick,  prismatic  needles,  melt- 
ing at  111°;  the  acetate,  white  plates  melting  at  150'5°, 
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Both  mercnry  diphenetyls  are  converted  by  boron  chloride  at  the 
ordinary  temperature  into  the  corresponding  borochlorides  which 
yield  the  analogous  boric  acids  with  water.  Faraphenetyl  borochloride 
is  a  colourless  liquid,  which  boils  at  220°  under  400  mm.  pressure, 
readily  assumes  a  reddish  colour,  and  forms  a  crystalline  mass  on 
cooliug  which  melts  again  at  2°.  The  corYesY)OJidiiig  paraphenetylhoric 
acid,  OEt'C6H4'B(OH)2,  crystallises  in  lustrous  prisms  or  feathery 
aggregates  of  lustrous  needles,  and  melts  at  159°.  Orthophenetyl  boro- 
chloride has  not  been  obtained  pure,  but  yields  with  water  orthophen- 
etylhoric  acid  which  crystallises  from  water  in  small,  white  needles, 
and  melts  at  171°.     Neither  of  these  acids  yields  an  anhydride. 

H.  G.  C. 

Isomerism  of  1 : 3-Triketones.  By  L.  Claisen  (Ber.,  27, 
114 — 118). — Tribenzoylmethane,  when  slowly  dissolved  in  alcoholic 
sodium  ethoxide  at  0°,  and  then  precipitated  by  saturating  the  solu- 
tion with  carbonic  anhydride,  is  obtained  in  an  isomeric  form,  which  iS' 
readily  soluble  in  aqueous  sodium  carbonate,  unlike  the  original  sub- 
stance, into  which  it  may  be  reconverted  by  heating  with  alcohoL 
The  original  substance  is  probably  CBzO'CHJBzg,  theisomeride  having 
the  tautomeric  constitution  OH'CBziCBzg.  The  same  explanation 
may  be  given  of  the  isomerism  of  the  dibenzoylacetones  (dibenzoyl- 
acetylmethane)  (this  vol.,  i,  32).  In  the  series  CHBzg,  CHBzaAc, 
CHBzAc2,  CHAcs,  the  tendency  to  form  the  more  acid  variety 
increases,  CHAcs,  being  only  known  in  this  form,  which  is  the  one 
readily  soluble  in  alkaline  carbonates.  C.  F.  B. 

Synthesis  of  Isocoumarin  and  of  some  Derivatives  of  Iso- 
quinoline.    By  E.  Bambekger  and  W.  Frew  (Ber.,  27,  198—212). — 

Isocoumarincarboxylic  acid,  C6H4<[  i   ^^^^t  (-^-bstr.,  1892,  857), 

does  not  react  with    secondary  amines,  but  with  primary    amines, 

NHgR,  it  yields  derivatives   C6H4<^  I   ^^^tt*       Aniline,    ethyl- 

amine,  and  methylamine  yield  resipectWely  phenyl-,  ethyl-,  and  methyl- 
isGcarhostyrilcarhoxylic  acids,  as  yellowish  or  white  prisms,  melting  at 
266°,  202°,  and  238°.     These  substances,  when  heated,  yield  respec- 

tiv e\j  phenyl-,  ethyl-,  and  methyl-isocarhostyril,  C6H4<  I      ;    the 

first  forms  white  needles,  melting  at  117*5°;  the  others  yellowish  oils, 
boiling  at  310—311°  (at  240°  under  120  mm.),  and  314—315°  under 
720  mm.  pressure.  The  methyl  compound  eventually  solidifies  to 
white  plates  melting  at  40°,  and  is,  doubtless,  identical  with  the  sab- 
sfance  prepared  by  Fernau  from  isoquinoline,  and  by  Decker  by 
oxidising  isoquinoline  methiodide.  Methylisocarbostyril  yields  a 
dihromide,  which  forms  a  yellowish  crystalline  powder,  melts  at  120°, 
and,  when  boiled  with  water,  yields  monohromomethylisocarhostyril  as 
needles,  melting  at  132°. 

Isocoumarincarboxylic  acid  may  be  converted,  by  the  dry  distilla- 
tion of  its  silver  salt,  into  isocoumarin,  C6H4<^  '      '  which  forms 
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white  crystals,  melting  at  47°,  and  boiling  at  285 — 286°  under 
719  mm.  pressure.  This  substance  yields  a  dihromide,  crystallising 
in  pyramids,  and  melting  at  135°,  and,  when  heated  at  120 — 130°  with 
alcoholic  ammonia,  is  converted  into  isocarbostyril. 

When  gently  warmed  with  a  solution  of  sodium  carbonate,  iso- 
coumarin  is  converted  into  anhydro-orthohydroxi/vinylbenzoic  acid, 
0(CH:CH-C6H4-C00H)2.  TMs  crystallises  in  tiny,  white  needles, 
melting  at  183 — 184°,  and,  when  heated  with  dilute  hydrochloric  acid 

at  150 — 160°,  yields  an  anhydride,  ^^^^Knj^'n^.Q.n-^-njTyOeH^ii 

as  white  needles,  melting  at  234 — 235°.  The  latter  substance,  when 
heated  with  alcoholic  ammonia   at  170°,   yields   the    corresponding 

imide,  ^eHi^Q-rr-njq.Q.rijT-QTT^CeHi,  which  forms  yellow  crystals, 

melting  at  285°.  The  anhydro-acid  itself  is  oxidised  by  perman- 
ganate to  phthalic  acid ;  when  fused  with  potash,  it  yields  an  acid, 
Ci4Hio(COOH)2,  which  crystallises  in  small,  white  needles  and  melts 
at  189°.  The  constitution  of  this  acid  has  not  yet  been  determined, 
but  it  is  certainly  not  stilbenedicarboxylic  acid,  as  its  silver  salt 
yields  no  stilbene  when  distilled.  C.  F.  B. 

Metaphenylenediacetic  acid  and  the  corresponding  Nitrile. 
By  Gr  Oddo  (Gazzetta,  23,  ii,  336 — 344;  compare  Kipping,  Trans., 
1888,  42). — The  potassium  salt  of  metaphenylenediacetic  acid  crystal- 
lises in  transparent  prisms  containing  7H2O,  of  which  six  are  lost  in 
a  vacuum  over  sulphuric  acid.  The  potassium  hydrogen  salt  forms 
anhydrous  scales,  which  melt  at  231 — 232°.  The  methylic  salt  is  a 
colourless  liquid,  which  boils  at  298 — 300°,  and  has  a  pleasant  odour. 
By  the  action  of  sulphuric  acid  on  metaphenylenediacetonitrile,  a 
yellowish  substance  is  produced,  which  contains  oxygen,  but  whose 
composition  could  not  be  determined.  W.  J.  P. 

The  ^-Oxalkylbenzylmalonic  acids.  By  C.  Liebermann  (Bar., 
27,  289—293;  compare  Abstr.,  1893,  i,  583).— The  methylic  and 
«thylic  salts  of  benzalmalonic  acid  solidify  at  winter  temperatures  in 
crystals.  The  methylic  salt  melts  at  41°  and  boils  at  210 — 215°  at 
60  mm.,  whilst  the  ethylic  salt  (Ann.,  218,  133)  melts  at  27—29°. 

jS-Methoxybenzylmalonic  acid,  OMe*CHPh'CH(0OOH)2,  obtained 
by  adding  sodium  methoxide  to  methylic  benzalmalonate  and  decom- 
posing this  salt  with  baryta  water,  is  a  white  crystalline  powder, 
which  is  moderately  soluble  in  cold  water,  readily  in  alcohol, 
but  almost  insoluble  in  benzene.  Its  ethereal  solution  does  not  de- 
colorise bromine,  and  it  is  only  oxidised  by  permanganate  in  solution 
hi  sodium  carbonate  after  a  little  time.  When  heated,  it  melts  at 
about  115°,  methylic  alcohol  being  given  off  and  benzalmalonic  acid 
formed,  which  immediately  solidifies,  and  then  melts  at  197°  with 
evolution  of  carbonic  anhydride.  This  decomposition  into  methylic 
alcohol  and  benzalmalonic  acid  is  quantitative  at  120°.  The  barium 
salt,  CiiHioOaBa  +  2H2O,  is  precipitated  almost  immediately  when 
barium  chloride  is  added  to  a  neutral  solution  of  the  acid  in  ammonia, 
differing  in  this  respect  from  that  of  benzalmalonic  acid. 
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Ethoxyhenzylmalomc  acid,  0Et'CHPh'CH(C00H)2,  is  a  similar 
substance,  and,  as  well  as  its  ethereal  salts,  decomposes  when  heated 
with  elimination  of  ethylic  alcohol.  The  barium  f^alt  has  been  pre- 
viously described  by  Claisen  and  Crisraer.  The  behaviour  of  these 
substances  as  saturated  compounds  is  used  by  the  author  as  an  argu- 
ment, against  the  formula  proposed  by  Nef  (Annalen,  266,  68)  for 
ethylic  sodiomalonate.  A.  H. 

Bismuth  Gallanilide.  By  P.  Cazeneuve  (Bull.  Soc.  CMm.,  9, 
[3],  8e52— 853  ;  compare  Abstr.,  1893,  i,  638). — Bismuth  gallanilidr, 
NHPh'CO'C6H2(03Bi),2H20,  is  prepared  by  adding  a  boiling  aqueous 
solution  of  gallanilide  (5  grams  in  200  c.c.)  to  a  solution  of  crystal- 
lised bismuth  nitrate  (15  grams)  in  dilute  acetic  acid  (30  grams  acid 
and  250  c.c.  water).  It  is  a  yellow  powder,  which  is  insoluble  in 
water  and  the  usual  solvents,  and  loses  its  water  of  crystallisation  at 
120°.  The  existence  of  this  compound  tends  to  confirm  the  formula 
COOH-C6H2(03Bi),2H20,  assigned  by  Causse  (Abstr.,  1893,  i,  643) 
to  basic  bismuth  gallate.  Jn.  W. 

Tannin  and  its  Estimation.  By  P.  Sisley  (Bull  Soc.  GMm.,  [3], 
9,  756 — 772). — The  least  coloured  portions  of  dried  and  roughly- 
crushed  Chinese  gall  nuts  are  extracted  with  cold  water,  the  colouring 
matter  precipitated  with  lead  acetate,  and  the  nearly  colourless  ex- 
tract shaken  with  ether.  The  emulsion  separates  into  three  layers, 
the  lowest  of  which  consists  of  a  syrupy  solution  of  tannin  in  moist 
ether,  having  a  composition  represented  by  the  formula 

2Ci4Hio09,7C4H,oO,H20. 

This  syrup  is  dissolved  in  the  minimum  quantity  of  water,  re- 
peatedly shaken  with  ether  to  remove  impurities,  and  the  water  and 
ether  removed  in  a  vacuum  over  sulphuric  acid.  After  recrystalli- 
sation  from  ether,  the  product  is  pure  tannin,  a  white  odourless 
powder,  soluble  in  all  proportions  of  water  to  a  clear,  colourless 
solution,  and  yielding  a  perfectly  white  lead  compound.  The  gallic 
acid  obtained  by  hydrolysis  of  this  pure  material  contains  no  trace  of 
glucose.     (For  the  method  of  estimation  see  this  vol.,  ii,  169). 

Jn.  W. 
Action   of  Sodium  Ethoxide    on    Ethylic    Phthalate    and 
Ketones,  and  on  Ethylic  Phthalate  and  Ethylic   Succinate. 
By  E.  ScHWERiN  (Ber.,  27,  104 — 114). — Acetyl-oi^i-diketohydrindene, 

CO 
C6H4<:^PQ^CHAc,  is  prepared  by  heating  ethylic  phthalate,  acetone, 

and  sodium  ethoxide  in  alcoholic  solution  on  the  water  bath,  in  a 
reflux  apparatus  ;  the  resulting  sodium  salt,  which  probably  has  the 
formula  CHNaAc-CO*C6H4*COON"a,  is  decomposed  by  carbonic  an- 
hydride, and,  after  purification,  the  hydrindene  crystallises  in  yellow 
needles  melting  at  110°.  The  phenylhydrazone,  CJ7H14N2O2,  is  de- 
posited in  colourless  needles,  melts  at  184 — 185°,  and  gives  an  intense 
violet  coloration  with  sulphuric  acid  and  ferric  chloride.  The  barium 
salt,  CiiHb04Ba  +   H2O,  is  amorphous.     Benzoyl-ccr^-dikeiohydrindene, 

C6H4<^P^>CHBz,    is   prepared  in   a   similar  manner  from  ethylic 
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phthalate  and  acetophenone,  and  crystallises  in  colourless  needles, 
which  become  yellow  on  exposure  to  air,  and  melt  at  108°.  The 
sodium  salt,  CHNaBz'CO'CeHi'COONa,  and  the  barium  salt  have  also 
been  prepared.  The  trioxime  crystallises  in  colourless  needles  with 
IH2O,  darkens  at  207°,  and  melts  at  232°  with  decomposition. 
The  triphenylhydrazone  is  crystalline  ;  it  darkens  at  about  120°,  and 
melts  at  163 — 167°.  By  the  action  of  sodium  ethoxide  on  the  hydr- 
indene  a  sodium  salt  is  obtained,  which  probably  has  the  formula 
CieHgOsNa  +  CgHg'OH ;  it  is  decomposed  by  acids,  the  hydrindene 
being  regenerated. 

CO 

Pro2)ionyl-oc<y-di7cetohydrindene,  C6H4<^p^]>CH'COEt,     is     formed 

from  ethylic    phthalate   and   ethyl  methyl  ketone,    and   crystallises 

in   pale   yellow   needles   melting    at   103°  ;    it  sublimes    on    further 

heating,  and    readily   dissolves    in    alkalis   and   alkaline  carbonates. 

CO 
The  sodium  salt,  CeHi^^Q^-CNa'COEt,    is    deposited    in    yellow 

needles.  By  the  action  of  ethylic  phthalate,  ethylic  succinate,  and 
sodium  ethoxide,  in  molecular  proportion,  a  compound  is  obtained 
which,  after  purification  from  ethylic  succinosuccinate,  crystal- 
lises in  colourless  needles  ;  it  reduces  alkaline  copper  solution  on 
warming,  gives  in  alcoholic  solution  a  greenish  coloration  with  ferric 
chloride,  and  dissolves  in  alkalis.  From  its  mode  of  formation  and 
properties  this  substance  is  probably  ethylic  hydronaphthaquinonecarh- 

CO'PTT'COO  FTf 
oxylate,  06H4<]         I      ^^^t^,, •     The  free  acid  could  not  be  obtained, 

but,  by  the  action  of  sodium  ethoxide  (2  mols.)  on  ethylic  phthalate 
(1  mol.)  and  ethylic  succinate  (1  mol.),  a  compound,  C12H8O6,  is 
formed,  which  crystallises  in  colourless,  rhombic  plates,  melts  at 
120°,  and  is  soluble  in  alkalis  ;  on  acidifying,  a  precipitate  is  obtained 
differing  from  the  original  substance,  but  it  has  not  been  further 
investigated.  Whether  either  of  these  compounds  is  hydronaphtha- 
quinonecarboxylic  acid  remains  undetermined.  J.  B.  T. 

Derivatives  of  2 '-Phenylindazole.  By  C.  Paal  and  C. 
LtJCKER    {Ber.,     27,    47  —  52;     compare    Abstr.,    1891,     723).— 

2'-Phenylindazole,    C6H4<^pTT]>NPh,  is  converted  by  oxidation  with. 

chromic  acid  {Ber.,  24,  3058),  alkaline  permanganate,  or  dilute  nitric 
acid  into  azobenzeneorthocarboxylic  acid. 

OL-Nitrophenylindazole,  Ci3H9N'2*N'02,  is  obtained,  together  with  the 
/3-derivative,  by  the  action  of  fuming  nitric  acid  in  the  cold  on 
phenylindazole.  It  crystallises  in  golden,  lustrous  plates,  melting  at; 
184°.  When  oxidised  with  chromic  acid,  it  is  converted  into  nitro- 
azobenzeneorthocarboxylic  acid,  NOa'CizHsNj'COOH,  which  crystal- 
lises from  dilute  alcohol  in  splendid  red  needles,  melting  at  135°. 

^-Nitrophenylindazole  forms  concentric  groups  of  small,  light, 
yellow  needles,  melting  at  174°. 

Trihromophenylindazolct  CisHvBraNj,  is  the  chief  product  obtained 
by  boiling  phenylindazole  with  bromine.     It  crystallises  from  acetic 
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acid  in  white  needles,  melting  at  204°.  This  substance  is  not  at- 
tacked when  boiled  with  an  acetic  acid  solution  of  chromic  anhydride. 
Bromopheiiylindazole,  Ci3H9BrN2,  is  readily  soluble  in  alcohol  and 
acetic  acid,  and  crystallises  in  small,  almost  white  needles,  melting  at 
147°.  It  appears  to  differ  from  the  derivative  synthetically  prepared 
from  orthonitrobenzylparabromaniline. 

Phenylindazole-cc-sulphonic  acid,  CiaHgNg'SOaH,  is  formed,  together 
with  the  /3-compound,  when  phenylindazole  is  heated  with  fuming 
sulphuric  acid  at  120 — 130°.  It  crystallises  in  white,  radiating 
needles,  which  are  readily  soluble  in  hot  water,  almost  insoluble  in 
alcohol,  and  blacken  at  about  300°.  The  ^-acid  is  less  readily  soluble 
in  water,  and  is  formed  in  smaller  quantity;  it  crystallises  in  small, 
white  granules,  which  blacken  at  about  320°.  The  sodiuin  salt  of  the 
oL-acid  forms  white  needles,  the  barium  salt  is  moderately  soluble  in 
hot  water,  and  forms  elongated  plates,  and  the  lead  salt  crystallises  in 
white,  nacreous  plates. 

The  barium  salt  of  the  ^-acid  is  only  very  slightly  soluble  in  water, 
and  forms  small  granules.  A.  H. 

Reduction  of  Benziledioximes.  By  F.  Feist  (Ber.,  27,  213 — 
215). — Biphenylethylenediamine,  NIl2'CHPh'CHPh*NH2,  was  ob- 
tained, after  several  unsuccessful  attempts,  from  both  a-  and 
/Q-benziledioxime,  by  reducing  them  with  metallic  sodium  in  ethyl- 
alcoholic  solution.  It  forms  white,  feathery  crystals,  and  melts  at 
90—92°.  The  white  hydrochloride,  Ci4Hi6N2,2ltCl  +  2H2O,  melts 
with  decomposition  at  248°,  the  yellow  picrate,  Ci4Hi6N2,2C6H3N"307, 
at  220°;  the  yellow  platinochloride,  OuHi6N'o,H2PtCl6  +  2H2O,  de- 
composes at  222 — 225°  without  melting.  C.  F.  B. 

Paramidotriphenylmethane.  By  0.  Fischer  and  R.  Albert 
{Ber.,  26,  3079 — 3082). — Paramidotriphenylmethane  may,  as  already 
stated  (Abstr.,  1891,  693),  be  converted  into  the  corresponding 
nitrile  and  carboxylic  acid ;  the  former  is  obtained  by  Sandmeyer's 
reaction,  and  forms  vitreous  prisms,  which  melt  at  99° ;  it  distils 
•  without  decomposition,  and,  on  hydrolysis,  yields  triphenylmethane- 
-  paracarboxjlic  acid,  CHPh2'C6H4'COOH.  The  latter,  after  repeated 
crystallisation  from  dilute  acetic  acid,  forms  white  needles,  and  melts 
at  161°.  The  statement  of  Oppenheimer  (Abstr.,  1886,  946)  that  this 
acid  melts  above  350°  is,  therefore,  incorrect.  On  oxidation  with 
chromic  acid  in  acetic  acid  solution,  triphenylmethaneparacarboxylic 
acid  yields  the  corresponding  triyhenylcarhinolparacarhoxylic  acid, 
HO*CPh2*C6H4*COOH,  which  crystallises  in  fascicular  aggregates  of 
white  needles,  melts  at  200°,  and  is  identical  with  the  compound 
obtained  by  Hemilian  from  diphenylmethylphenylraethane  (this 
Journal,  1875,  152). 

Paramidotriphenylmethane  readily  undergoes  condensation  with 
aldehydes  yielding  crystalline  compounds ;  the  benzylidene  derivative, 
CHPh2*C6H4*N!CIIPh,  crystallises  from  alcohol  in  colourless  needles, 
and  melts  at  135 — 136° ;  the  orthohydroxyhenzylidene  derivative  forms 
yellow,  lustrous  needle?,  and  melts  at  138° ;  the  paranitrobenzylidene 
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and  orthonitrohenzylidene  derivatives  also  crystallise  in  yellow  needles, 
and  melt  at  126—127°  and  ]  14—115°  respectively. 

When  diazotised  and  treated  with  an  alcoholic  solution  of  /3-napli- 
thol,  paramidotriphenylm  ethane  yields  an  azo-colouring  matter, 
trip1ienylmethaneazo-l3-7iaphthol,  which  crystallises  in  long,  red 
needles.  Resorcinol  and  a-naphthylamine  yield  similar  colouring 
matters.  H.  G.  0. 

Constitution  of  Rosanilines.  By  A.  Kosenstiehl  (Bull.  Soc. 
Chim.,  [3],  9,  833-847;  compare  Abstr.,  1893,  i,  332).— The 
author's  recent  observation  of  the  assumption  of  a  fourth  molecule 
of  hydrogen  chloride  by  the  di-  and  tri-amido-derivatives  of  tri- 
phenylmethane  and  analogous  compounds  (Abstr.,  1893,  i,  332)  is  of 

importance  as  tending  to  disprove  the  formula,  C6H4<[  I  ^  *  ^  ", 
proposed  by  Fischer  for  pararosaniline  hydrochloride,  a  formula  con- 
taining the  group,    C6H4<^  I      ,     supposed    to    be    common    to    all 

coloured  substances  of  this  class. 

Miolatti's  recent  work  on  the  conductivity  of  pararosaniline  hydro- 
chloride (Abstr.,  1893,  i,  572)  is  distinctly  in  favour  of  the  present 
author's  "ethereal  salt"  formula,  C(C6H4*NH2)3C1,  and  against 
Fischer's,  for  the  fact  that  the  conductivity  does  not  materially  in- 
crease with  dilution  shows  that  the  salt,  unlike  the  di-  and  tri-hydro- 
chlorides,  is  not  a  true  electrolyte,  and  is,  therefore,  not  the  salt  of 
an  amine.  The  actual  conductivity  observed  by  Miolatti  is  small, 
and  may  very  well  be  due  to  the  action  of  the  basic  groups,  since  it 
is  known  from  Ostwald's  work  that  many  amines  are  conductors. 

Fischer  aud  Jennings'  recent  criticism  (Abstr.,  1893,  i,  711)  of  the 
author's  formula,  based  on  certain  observations  on  pararosaniline 
hydrocyanide  and  hydrochloride  may  be  turned  readily  against  them. 
The  hydrocyanide,  admitted  by  them  to  be  triamidotriphenylaceto- 
nitrile,  was  contrasted  with  the  hydrochloride  with  the  view  of  proving 
that  the  constitutions  of  the  two  substances  must  be  dissimilar.  It 
is  true  that  the  former  is  colourless  and  insoluble  in  water,  whilst 
the  latter  is  coloured  and  soluble  ;  but  since  colour  and  solubility 
are  not  yet  represented  in  chemical  formula,  the  argument  is  of  little 
weight.  It  is  also  true  that  the  nitrile  is  stable,  and  the  hydro- 
chloride unstable,  towards  alkalis ;  but  this  is  precisely  what  is  to  be 
expected  from  cyauo-  and  chloro-derivatives  of  a  substituted  methane. 
The  complex  series  of  changes,  again,  which  Fischer  and  Jennings  are 
compelled  to  assume  in  the  conversion  of  pararosaniline  hydrochloride 
into  triamidotriphenylcarbinol,  is  quite  unnecessary  if  the  author's 
view  be  taken,  the  action  then  appearing  as  normal,  simple  hydro- 
lysis. As  to  rosolic  and  auric  acids,  to  which  Fischer  and  Jennings 
assign  formulae  analogous  to  their  rosaniline  formula,  it  is  the 
metallic  salts  which  are  coloured,  and  not  the  anhydrides.  Sodium 
aurate  and  the  corresponding  hydrochloride  may  well  be  represented 
by  the  formulae  C(C6H4-OH)3-6Na  and  C(C6H4-0H)3C1,  thus  accen- 
tuating analogies  ^hich  Fischer's  formuleB  pass  over.   The  anhydride 
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may  certainly  have  the  formula  assio^ned  to  it  by  Nietzki,  but  it  is 
not  a  substance  in  any  way  analogous  to  the  others  under  discussion. 

With  regard  to  the  contention  that  the  assumption  by  pararosani- 
line  of  a  fourth  mol.  of  hydrogen  chloride  augments  the  probability 
of  Nietzki*s  quinonoid  formula,  it  is  to  be  observed  that  quinone,  in 
taking  up  hydrogen  chloride,  loses  the  characteristic  quinonoid 
structure  simultaneously  with  its  colour. 

Triamidotriphenylcarbinol  and  its  analogues  then  form  two  classes 
of  salts  : —Ethereal  salts,  of  which  "  rosaniline  hydrochloride"  is  a 
type,  and  additive  or  ammonium  salts,  of  which  the  di-,  tri-,  and 
tetra-hydrochlorides  are  types.  Jn.  W. 

Naphthaquinone  Chlorimides.  By  P.  Friedlander  and  O. 
Reinhardt  (Ber.,  27,  238 — 244). — 1  :  4^- Naphthaquinone  chlorimide, 
OiCioHeiNCl,  is  readily  obtained  by  the  action  of  a  solution  of 
bleaching  powder  on  1  :  4-amidonaphthol  at  0°.  It  forms  hair-like, 
yellow  needles,  and,  after  recrystallisation  from  alcohol  or  acetic  acid, 
melts  at  109*5°,  and  decomposes  with  a  slight  explosion  at  130 — ISS''. 
It  slowly  becomes  brown  at  80°,  colours  the  skin  brown,  and  is  recon- 
verted by  stannous  chloride  into  1  :  4-amidonaphthol.  With  concen- 
trated hydrochloric  acid,  it  yields  2  :  3-dichloro-l :  4-naphthaquinone, 
differing  in  this  respect  from  quinonechlorimide,  which  yields 
dichloramidophenol  or  tetraphenylenediaraine.  Hydroxylamine  con- 
verts the  chlorimide  into  1  :  4-nitrosonaphthol,  which  the  authors 
find  to  melt  at  193—194°. 

fi-Naphthaquinorie-oc-chloromide  is  obtained  in  a  similar  manner  to 
the  1  :  4-derivative,  but  is  much  more  unstable  than  this  compound. 
It  forms  felted  aggregates  of  slender,  yellow  needles,  melts  at 
86 — 87°,  and  colours  the  skin  brown.  It  dissolves  in  a  solution  of 
sodium  hydrogen  sulphite,  yielding  1:2:  4i-amidonaphtholsulpho7iiG 
acid,  which  crystallises  in  slender,  white  needles,  and  rapidly  be- 
comes violet  when  moist.  The  a-chlorimide  yields  a-nitroso-/3-napli- 
thol  with  hydroxylamine. 

^-Naphthoquinone- ^-chlorimide,  prepared  from  2  :  1-amidonaphthol 
forms  brownish-yellow  needles,  decomposes  without  melting  at  98^, 
and  yields  with  sodium  hydrogen  sulphite  2:1:  4-amidonaphthol- 
sulphonic  acid,  and  with  hydroxylamine,  /3-nitroso-a-naphthol. 

All  these  naphthaquinone  chlorimides  yield  resinous  products  with 
ammonia  and  phenylhydrazine,  and,  unlike  quinonechlorimide,  do 
not  combine  with  tertiary  bases  to  form  colouring  matters.  Aniline 
converts  them  into  quinoneanilides. 

^-Naphthaquinonedichloiodiimide,  CioH6(NCl)2,  is  formed  by  the 
action  of  bleaching  powder  on  1  :  2-naphthylenediamine.  It  forms 
yellow  needles,  is  very  unstable,  melts  at  105°,  and  decomposes  at 
120°.     It  is  reconverted  by  stannous  chloride  into  the  diamine. 

H.  G.  C. 

Action  of  a-  and  y3-Naphthylamine  with  Nitrobenzaldehydes. 
By  E.  Zenoni  (Gazzetta,  23,  ii,  519). — The  condensation  products  of 
the  nitrobenzaldehydes  with  the  naphthylamines  have  the  constitution 
N02'C6H4-CH!N*CioH7  in  place  of  that  indicated  by  the  author  (this 
vol.,  i,  137).  W.  J.  P. 
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l:2-Amidonaphthol-4sulphonic  acid.  By  M.  Bontger  (Ser., 
27,  23 — 30). — 1 : 2-Ainidoiiaphtliol-4-sulphonic  acid,  which  is  identical 
with  the  compound  described  by  Schmidt  (Abstr.,  1892,  476),  is  pre- 
pared by  dissolving-  1 :  2-nitrosonaphthol  in  cold  sodium  hydrogen 
sulphite  solution,  heating  the  liquid  to  30 — 40°,  and  acidifying  with 
hydrochloric  acid.  The  sulphonic  acid  separates  as  a  white, 
crystalline  powder,  with  a  faint  tinge  of  red,  and  is  insoluble  in 
boiling  water.  When  its  solution  in  boiling,  aqueous  sodium  hydrogen 
sulphite  is  allowed  to  cool,  the  acid  sodium  salt,  OH'CioH-ti^H-^ySOzNa, 
separates  in  faintly  yellow  needles,  which  readily  become  red  in 
the  light.  This  salt  dissolves  in  boiling  water  to  a  small  extent,  and 
its  solution  has  a  blue  fluorescence.  As  a  photographic  developer  it 
closely  resembles  "  eikonogen." 

1  :  2-Naphthaquirwrie-4-suI^hovic  acid  is  prepared  (German  Patent, 
S.  7608)  by  treating  the  amidonaphtholsulphonic  acid  with  1^  parts 
of  nitric  acid  of  20  per  cent.,  dissolving  in  water  the  ammonium  salt 
which  separates,  and  adding  a  concentrated  solution  of  potassium 
chloride.  The  jpotasnum  salt  is  thus  formed  in  golden-yellow  needles, 
which  deflagrate  at  170 — 175°.  When  this  salt  is  treated  in  aqueous 
solution  with  aniline,  anilidonaphthaquinone, 

OH-CioHsOINPh  [0  :  OH  :  NPh  =  1:2:4], 

is  formed  ;  this  crystallises  from  alcohol  in  needles  with  a  golden  lustre, 
which  melt  above  240°  with  decomposition.  When  boiled  with 
alcohol  and  sulphuric  acid,  it  is  converted  into  /3-hydroxy-a>naphtha- 
quinone,  OH'CioH502,  melting  at  190°,  its  constitution  and  that  of  the 
amidonaphtholsulphonic  acid  being  thus  proved.  Naphthaquiuone- 
sulphonic  acid  reacts  in  a  similar  manner  with  other  primary  amines, 
and  also  with  other  compounds  containing  the  amido-group,  deriva- 
tives of  yS-hydroxy-a-naphthaquinone  being  formed.  The  compound 
obtained  from  amid oazobenzene,  OH'CioHsOiN'CeHi'Nz'Ph,  is  insoluble 
in  water  and  dilute  acids,  soluble  without  change  in  dilute  alkalis, 
and  slightly  soluble  in  alcohol,  from  which  it  crystallises  in  tine  red 
needles  melting,  with  decomposition,  at  about  250°.  The  derivative  of 
paraphenylenediamine,  OH*CioH60!N'C6H4'!N'H2,  is  a  bluish-red  pre- 
cipitate which  is  insoluble  in  water,  readily  soluble  in  dilute  alkalis, 
and  slightly  soluble  in  dilute  mineral  acids  ;  it  decomposes  above  280° 
without  melting.  Sulphanilic  acid  yields  a  compound  of  the  formula 
OH-CioH60!N'C6H4'S03Na,  which  crystallises  in  lustrous,  yellowish- 
red  plates,  and,  as  well  as  the  free  acid,  is  readily  soluble  in  water  and 
concentrated  sulphuric  acid.  Sodium  naphthionate  produces  a  brown- 
ish-red substance  which  has  similar  properties.  Paramidodimethyl- 
aniline  reacts  with  the  naphthaquinonesulphonic  acid  to  form  a  com- 
pound of  the  formula  OH'CioHsOiN'CeHi'NMez,  which  is  a  derivative 
of  y3-hydroxyindophenol.  It  dissolves  readily  in  dilute  alkalis  or 
acids,  is  insoluble  in  water,  but  soluble  in  alcohol,  and  melts  and 
froths  up  at  232''.  Like  indophenol,  it  may  be  reduced  by  tin  acetate 
to  the  leuco-compound  CioH5(OH)2'NH*C6H4*NMe2,  which  is  readily 
soluble  in  acetic  acid,  and  may  be  applied  in  calico  printing,  but  gives 
colours  which  are  destroyed  by  alkalis.  Paramidoethylbenzylaniline- 
sulphonic  acid  yields  a  similar  derivative. 
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When  heated  with  aniline  and  aniline  hydrochloride  at  120°, 
1  :  2-naphthaquinonesulphonic  acid  is  converted  into  anilidonaphtha- 
quinoneanil,  melting  at  180°,  NHPlrCmHsOiNPh,  and  it  can  therefore 
be  converted  into  rosindulines.  The  indulines  prepared  from  potas- 
sium naphthaquinonesulphonate  and  the  products  of  its  reaction  with 
paraphenylenediamine  and  dimethylparaphenylenediamine  are  readily 
soluble,  and  closely  resemble  the  colouring  matters  known  as  para- 
phenylene  violet,  &c.,  obtained  from  paraphenylenediamine  and  amido- 
azobenzene. 

1  :  2-ISraphthaquinol-4-sulphonic  acid  is  formed  when  the  naphtha- 
quinone  compound  is  reduced  with  sulphurous  acid,  and  has  been 
previously  obtained  by  the  action  of  sodium  hydrogen  sulphite  on 
^-naphthaquinone. 

2  : 1-Nitrosonaphthol,  when  treated  with  bisulphite,  yields  the  corre- 
sponding 2  :  l-amidonapMliol-^-sulplionic  acid,  which  is  also  converted 
by  oxidation  into  1 :  2-naphthaquinone-4-sulphonic  acid.  A.   H. 

Syntheses  in  the  Acridine  Series ;  2  :  2'-Phenylaniido- 
naphthol.  By  0.  Fischer  and  H.  Schutte  {Ber.,  26,  3085—3089). 
— ISTitrodiphenylmethane  is  slowly  converted  by  tin  and  boiling 
hydrochloric  acid  into  amidodiphenylmethane,  CH2Ph*C6H4*NH2,  the 
hydrochloride  of  which  is  isolated  in  the  usual  manner,  and  forms 
colourless,  nodular,  crystalline  aggregates  melting  at  175° ;  the  free 
base  is  an  oil  which  volatilises  in  a  current  of  steam.  The  acetyl 
derivative  crystallises  in  stellate  groups  of  needles,  and  melts  at  135°. 
When  passed  through  a  layer  of  lead  oxide  15  cm.  in  length,  heated 
to  mode^-ate  redness,  amidodiphenylmethane  is  converted  into  acridine. 

When  y3-dinaphthylmetaphenylenediamine  is  fused  with  benzoic 
acid  and  zinc  chloride,  it  is  converted  into  ft-7iaphthalidomesophenyl- 

phenonaphthacridine,  CioH6<[  ip,!  ^CeHa'NH'CioH;,  which  crystallises 

OPh 

from  benzene  in  yellow  needles  melting  at  244°,  and  gives  solutions 
having  a  yellowish-green  fluorescence.  The  salts  form  red  colouring 
matters,  but  show  no  distinct  fluorescence.  The  /3-dinaphthylmeta- 
phenylenediamine  was  prepared  by  heating  ^-naphthylamine  and 
metaphenylenediamine  together  at  300°  for  some  time,  and  melts  at 
192° ;  the  compound  described  by  Ruhemann  (Abstr.,  1832,  391) 
under  this  name  is  in  reality  the  mononaphthyl  derivative  (compare 
Abstr.,  1893,  i,  420). 

2  :  2'-Phenylamidonaphthol,  obtained  by  Hepp  from  2  :  2'-dihydr- 
oxynaphthalene,  crystallises  in  small  white  needles,  and  melts  at  160°. 
In  alcoholic  solution,  ferric  chloride  gives  with  it  a  dark,  flocculent 
precipitate,  and  bromine  a  red  precipitate ;  it  readily  reduces  solations 
of  silver  salts,  and  has  no  pronounced  basic  properties.  The  hydro- 
gen of  the  hydroxyl  group  may  be  readily  displaced  by  alkyl  or  acidyl 
groups ;  the  acetyl  derivative  forms  stellate  groups  of  white  needles, 
and  melts  at  162°,  the  benzoyl  derivative  colourless  lustrous  needles 
melting  at  137°,  the  methylic  ether  white,  silky  needles  melting  at 
137 — 138°,  and  the  ethyllc  ether  stellate  groups  of  white  needles  meUing 
at  164°.  Both  the  last-named  compounds  are  insoluble  in  dilute 
alkalis,  and  show  a  reddish-blue  fluorescence  in  alcoholic  solution. 
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When  heated  with  formic  acid  and  zinc  chloride,  or  benzoic  chloride 
and  zinc  chloride,  phenylamidonaphthol  also  yields  acridine  deriva- 
tives, but  these  have  not  as  yet  been  obtained  pure.  H.  Gr.  C. 

Phenolphthaleinanilide  and  Orcinolphthaleinanilide.    By  R. 

Albert  (Ber.,  26,  3077 — 3079). — Phenolphthalein,  like  fluorescein 
(Abstr.,  1893,  i,  721),  is  acted  on  by  heating  with  a  mixture  of  aniline 
and  aniline  hydrochloride,  with  formation  of  phenolphthaleinanilide, 

CO<C]iW^C(C6Hi*OH)2,  which,  after  repeated  recrystallisation  from 

dilute  alcohol,  melts  at  279°.  It  imparts  to  concentrated  sulphuric 
acid  a  reddish  colour,  dissolves  in  alkalis,  forming  a  colourless  solu- 
tion, and  is  only  resolved  into  phenolphthalein  and  aniline  with  great 
difficulty.     Its  dimethyl  ether  is  crystalline,  and  melts  at  192°. 

Orcifiolphthalemanilide,  CO<^«^j^>C<^^«^^^^^^gg)>0,  is  ob- 
tained in  a  similar  manner  to  the  foregoing  compound,  and  crystal- 
lises from  alcohol  in  slender  white  needles  which  melt  above  300°.  It 
forms  colourless  solutions  in.  alkalis,  but  dissolves  in  concentrated 
sulphuric  acid  with  a  yellowish-red  colour.  The  dimethylic  ether  also 
forms  slender  colourless  needles,  and  remains  unaltered  at  300°. 

H.  G.  C. 

Camphene  in  Essential  Oils.  By  J.  Bertram  and  H.  Walbaum 
(/.  pr.  Chem.,^  [2],  49,  15— 19).— The  authors  have  sought  for 
camphene  in  oil  of  lemon,  ginger  oil,  kerso  oil  (Abstr.,  1891,  238),  and 
camphor  oil,  by  taking  advantage  of  the  ease  with  which  it  may  be 
converted  into  isoborneol  (this  vol.,  i,  204).  They  have  obtained 
isoborneol  from  the  first  three  of  these,  but  have  not  yet  come  to  a 
decision  with  regard  to  camphor  oil.  A.  Gr.  B. 

New  Camphor  Derivatives.  By  G-.  Oddo  (Oazzetta,  23,  ii,  314 
— 335  ;  compare  Briihl,  Abstr.,  1892,  200). — Bicaynphoquinone^ 
(CioHi40)2,  is  produced  on  reducing  monobromocamphor  with  sodium 
in  toluene  solution  at  90°,  and  then  passing  a  rapid  current  of  carb- 
onic anhydride  through  the  heated  solution ;  the  liquid  part  of  the 
product  is  then  decanted  into  water,  and  the  toluene  solution  distilled 
in  a  current  of  steam.  The  dicamphoquinone  comes  over  after  the 
toluene  and  camphor  have  distilled ;  it  forms  lustrous,  yellow,  rect- 
angular plates  which  melt  at  129 — 130°,  after  having  been  heated 
with  acetic  anhydride  in  a  sealed  tube  at  150°,  and  subsequently  re- 
crjstallised  from  dilute  alcohol.  If  the  substance  is  distilled,  how- 
ever, or  heated  with  acetic  anhydride  at  220 — 230°,  it  melts  at 
148 — 150°  after  recrystallisation.  It  has  a  pleasant  odour,  is  optically 
inactive  in  solution,  and  is  very  soluble  in  alcohol,  ether,  benzene, 
chloroform,  carbon  bisulphide,  or  acetic  acid,  but  only  sparingly  so  in 
light  petroleum.  Dicamphoquinone  is  found  to  have  the  double  molecular 
formula  in  freezing  acetic  acid  ;  but  although  it  distils  without  altera- 
tion at  320°,  its  vapour  density  could  not  be  determined  in  a  bath  of 
sulphur  vapour,  owing  to  decomposition.  A  small  quantity  of  a  sub- 
stance which  melts  at  220 — 222°  is  formed  during  the  reduction  of  the 
bromocamphor ;  this  is  still  under  examination.      Dicamphoquinone- 
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hydraznne,  C32H40N4,  crystallises  in  white  needles  melting  at  190 — IQl**, 
with  decomposition,  and  is  solable  in  the  ordinary  solvents.  The 
corresponding  oxime  could  not  be  prepared.  Dicamphoqiiinone  is 
readily  acted  on  by  bromine  in  acetic  acid  solution  without  evolution 
of  hydrogen  bromide ;  4  atoms  of  bromine  seem  to  be  taken  up,  but 
the  product  is  unstable,  and  could  not  be  purified. 

Dicamphoryl,  (CioHi50)2,  is  obtained  on  reducing  dicamphoquinone 
with  zinc  diist  and  sulphuric  acid  in  alcoholic  solution  ;  it  forms 
beautiful,  colourless  needles  or  scales  melting  at  160 — 162°,  and  is 
almost  odourless.  Cryoscopic  determinations  in  acetic  acid  solution 
show  that  it  has  the  molecular  composition  given  above.  It  does  not 
react  with  phenylhydrazine  or  hydroxylamine,  and  is  soluble  in  the 
ordinary  organic  solvents.  A  small  proportion  of  dibornyl,  (CioHi70)2, 
is  also  formed  in  the  above  method  of  preparation,  and  is  the  principal 
product  if  the  qninone  is  reduced  by  sodiam  in  alcoholic  solution. 
It  crystallises  in  beautiful,  pearly  scales  melting  at  164 — 166'',  reacts 
with  acid  chlorides,  and  is  insoluble  in  all  the  ordinary  organic 
solvents.  The  author  concludes  with  a  discussion  of  the  foregoing 
results,  and  assigns  possible  constitutional  formulae  to  the  new  com- 
pounds prepared.  W.  J.  P. 

Derivatives  of  Cyano-camphor  and  of  Ethereal  Salts  of 
Camphocarboxylic  acid.  By  J.  Minguin  (Ann.  Chim.  Phys.,  [6], 
30,  512 — 547). — Nearly  all  the  results  recorded  in  this  paper  have 
already  appeared. 

13-NaphthyUc  cyanocampholate,  CN'OHa'CsHu'COOCioHT,  is  obtained 
by  heating  cyanocamphor  with  sodium  and  ^-naphthol  at  200°  in  a 
sealed  tube;  it  forms  small,  transparent  crystals,  melts  at  117",  and 
its  specific  rotatory  power  in  toluene  is  [aj^  =  +17*1.  When 
either  ^-naphthylic,  benzylic,  or  phenylic  cyanocampholate  (compare 
also  Abstr.,  1891,  463,  464)  is  treated  with  potash,  hydroxycampho- 
carboxylic  acid  is  obtained,  whilst  from  the  mother  liquor  cyano- 
camphoUc  acid,  CN'CHz'CgHu'COOH,  melting  at  164°  (Ion.  cit.),  may 
be  separated.  The  sodium  salt  has  a  specific  rotatory  power  in 
alcoholic  solution,  [ajp  =  +52*47,  whilst  the  rotatory  power  of  the 
barium  salt  in  aqueous  solution  is  [a]£,  =  -|-67'4. 

Hydroxy camphocarhamic  acid,  NHa'CO'CHa'CgHu'COOHjis  obtained 
by  boiling  an  alcoholic  solution  of  cyanocamphor  or  of  cyanocampholic 
acid  with  potash ;  it  melts  at  205 — 210°,  and  its  specific  rotation  in 
alcoholic  solution  is  [ajn  =  +635°. 

When  the  azo-derivatives  of  cyanocamphor  (Abstr.,  1892,  1343) 
are  boiled  with  alcoholic  potash,  henzeneazohydroxy camphocarhamic 
acid,  COOH-C8Hi4-CH(N2Ph)-CO-J^H2,  is  formed.  A.  R.  L. 

Campholylic  Alcohol.  By  Gr.  Errera  (Gazzetta,  23,  ii,  497 — 
500  ;  comp-rire  Abstr.,  1893,  i,  108). — The  speed  of  etherification  of 
campholylic  alcohol,  when  heated  with  acetic  acid  at  153—155°, 
shows  it  to  be  a  tertiary  alcohol ;  during  the  heating,  an  unsaturated 
hydrocarbon,  probably  camphelene,  is  produced.  W.  J.  P. 
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Campholylamine  and  Camphelic  Alcohol.  By  G.  Errera 
(Gazzetta,  23,  ii,  500—519;  compare  Abstr ,  1892,  1345;  1893,  i, 
108). — A  good  yield  of  campholylamine  is  obtained  by  distilling  di- 
camphelylcarbamide  witb  potash  ;  it  melts  at  about  43°  and  boils  at 
175*5°.  The  hydrochloride  crystallises  in  the  monosymraetrio  system, 
a:h  :c  =  2-4929  :  1  :  1'8758.  ^  =  63°  55'.  The  acetijl  derivative, 
C9H7'NHAc,  is  obtained  as  a  fibrous,  crystalline  mass,  whilst  the 
benzoyl  derivative  forms  lustrous,  colourless  laminae,  melting  at 
96—97°. 

Allylcamphelylthiocarhamide,  CaHs'NH'CS'NH'CgHn,  separates  on 
boiling  campholylamine  with  allylthiocarbimide;  it  crystallises  in 
thin,  silky  needles  melting  at  79 — 80°,  and  is  soluble  in  alcohol, 
benzene,  or  light  petroleum. 

PhenylcamphelyltMocarbamide^  obtained  in  a  manner  similar  to  the 
precedinor,  crystallises  in  lustrous,  colourless  laminae,  melting  at 
105—106°. 

Gamjphelylammomum  camphelylditMocarhamate, 

CgHn-NH-CS-SN-NH^-CgHn, 

is  obtained  by  the  action  of  carbon  bisulphide  on  campholylamine ; 
heat  is  developed,  and  the  salt  separates  in  large,  tabular  crystals, 
which  have  an  unpleasant  odour  and  melt  at  95 — 96°.  On  heating 
at  100°,  hydrogen  sulphide  is  evolved,  and  camphelic  thiocyanate, 
CgHxvNiCS,  remains,  together  with  campholylamine ;  the  new  salt  is 
crystalline  and  melts  at  24°.  It  has  a  pleasant  odour,  and  decom- 
poses on  distillation,  but  is  volatile  in  a  current  of  steam.  On  heating 
at  100°  with  campholylamine,  it  yields  dicamphelylthiocarbamide, 
CS(NH*C9Hi7)2;  it  crystallises  in  colourless  prisms  melting  at 
108 — 109°,  and  is  soluble  in  the  ordinary  solvents. 

Gampholylamme  nitrite  is  obtained  in  colourless  needles  by  the 
action  of  nitrous  acid  on  the  base ;  on  heating,  it  breaks  up,  giving  a 
mixture  of  camphelene,  CgHip,  and  camphelic  alcohol,  CgHn'OH. 
Camphelene  is  a  colourless,  mobile  oil  of  pleasant  odour,  and  boils  at 
132°  ;  it  is  probably  identical  with  the  hydrocarbon  obtained  in  the 
preparation  of  campholic  chloride  (Abstr.,  1892,  1345).  Camphelic 
alcohol  slowly  solidifies  to  a  mass  of  prismatic  crystals  melting  at 
25 — 26°,  and  boils  at  179 — 180° ;  it  has  a  camphor-like  odour, 
volatilises  more  readily  than  camphor  at  ordinary  temperatures,  and 
is  sparingly  soluble  in  water.  Attempts  to  determine  whether  it  is  a 
primary  alcohol  or  not,  from  its  speed  of  etherification  with  acetic  acid, 
were  rendered  futile  by  the  readiness  with  which  dehydration  oc- 
curred and  camphelene  was  formed.  The  alcohol  yields  a  hydrate^ 
CgHn'OHj^HgO,  when  shaken  with  water;  this  forms  hard,  prismatic 
crystals,  melting  at  36 — 37°.  On  treating  the  alcohol  with  hydrogen 
chloride,  a  mixture  of  camphelic  chloride^  CgHnCl,  and  camphelene  is 
obtained,  which  cannot  be  completely  separated  by  distillation. 

Phenylcamphelylsemicarbazide,  NHPh'NH'CO'NH'CgHn,  is  prepared 
by  mixing  camphelic  isocyanate  and  phenylhydrazine ;  it  melts  at 
67—69°. 

Diaceto7iecamphelylcarbamide,  CgHn'NH'CO'NH'CMej'CHzAc,  pre- 
pared from  camphelic  isocyanate  and  diacetonaraine,  crystallises  in 
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lustrous,  colourless  needles,  melting  at  115°  ;  it  is  sparingly  soluble 
in  boiling  water,  and  yields  dicaraphelylcarbamide  on  heating  above 
its  melting  point.  W.  J.  P. 

Isoborneol.  By  J.  Bertram  and  H.  Walbaum  (/.  pr.  Ghem.,  [2], 
49,  1 — 15). — Isoborneol,  doHisO,  is  obtained  by  warming  camphene 
with  a  mixture  of  acetic  acid  and  a  little  sulphuric  acid  and  decom- 
posing the  resulting  acetate  by  alcoholic  potash.  It  crystallises  in 
laminsB,  melts  in  a  sealed  tube  at  212°,  sublimes  very  easily,  and  dis- 
solves in  most  organic  solvents,  but  not  in  water.  It  is  distinguished 
from  borneol  (obtained  in  the  usual  way  from  camphor  and  purified 
by  conversion  into  its  acetate)  by  its  greater  volatility,  its  higher 
melting  point  (borneol  melts  at  203 — 204°  and  boils  at  212°),  and  its 
greater  solubility  in  benzene  and  in  light  petroleum.  At  0°,  1  part  of 
borneol  dissolves  in  6*5 — 7  parts  of  benzene,  and  1  part  of  isoborneol 
in  2*5 — 3  parts ;  at  20°,  the  solubilities  become  1  in  4 — 4*5,  and  1  in 
1*5 — 2  respectively.  At  0°,  1  part  of  borneol  dissolves  in  10 — 11  parts 
of  light  petroleum,  and  1  part  of  isoborneol  in  4 — 4'5 ;  at  20°,  the 
solubilities  become  1  in  6,  and  1  in  2*5  respectively. 

The  crystallography  of  borneol  and  isoborneol  is  given. 

IsohornylpJienylurethmie,  CioHTO'CO'NHPh,  resembles  bornylphenyl- 
urethane  (m.  p.  138—139° ;  Leuckart,  Abstr.,  1887,  376,  gives  133°) 
in  all  its  properties,  save  that,  when  heated  with  alcoholic  potash, 
isoborneol  is  among  the  products. 

The  hromal  derivative  of  isoborneol  melts  at  71 — 72°;  the  cor- 
responding derivative  of  borneol  melts  at  98 — 99°.  The  chloral 
derivative  of  isoborneol  does  not  cr3'stallise  ;  that  of  borneol  melts  at 
55—56-^  (compare  Abstr.,  1891,  575;  1893,  i,  526). 

Jsohornylic  formate  is  a  colourless  liquid,  boils  at  100°  (14  mm.), 
and  is  apparently  identical  with  bornylic  formate ;  its  specific  gravity 
is  1-017  at  15°. 

Jsohoryiylic  acetate  is  a  colourless  liquid,  and  boils  at  107°  (13  mm.)  ; 
its  sp.  gr.  is  0'9905  at  15°.  Bornylic  acetate  is  crystalline,  and  melts 
at  29°,  but  is  otherwise  similar  to  the  isobornylic  salt. 

Dehydrating  agents  convert  isoborneol  into  camphene  (m.  p.  50° ; 
b.  p.  159 — 160°)  ;  borneol  is  not  affected  by  them.  With  sulphuric 
acid  and  methylic  and  ethylic  alcohols  respectively,  isobornylic, 
methylic,  and  ethylic  ethers  are  obtained  respectively.  Borneol  does 
not  yield  ethers  by  this  treatment,  but  the  methylic  and  ethylic  ethers 
derived  from  it  by  other  means  do  not  differ  in  properties  from  those 
derived  from  isoborneol  (Abstr.,  1892,  200),  nor  is  there  any  difference 
in  melting  point  and  boiling  point  between  the  methylene  ethers, 
camphors,  and  camphoroximes  derived  from  each. 

The  borneol  of  commerce  is  a  mixture  of  borneol  and  isoborneol, 
and  in  one  case  consisted  of  80  per  cent,  of  the  former  with  20  per 
cent,  of  the  latter.  A.  G.  B. 

Santonic  acid  and  its  Derivatives.  By  L.  Francescoki 
{Gazzetta,  23,  ii,  457 — 468). — On  oxidising  santonic  acid  with 
alkaline  permanganate,  the  author  (Abstr.,  1892,  1352)  obtained  a 
tetracarboxylic  acid  (a-acid),  melting  at  176°;  this  can  be  converted 
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into  an  isomeric  acid  (/3-acid),  which  loses  1  mol.  H2O  at  135 — 145°, 
yielding  an  anhydride.  The  a-acid  has  the  specific  rotation  [ajp  = 
+  28-56°,  whilst,  for  the  /3-acid,  [ajn  =  29-16°. 

The  teframetJiylic  salt  of  the  a-acid,  Ci3Hi408Me4,  is  a  viscous  sub- 
stance, which  could  not  be  obtained  crystalline  ;  its  specific  rotatory 
power  [aji)  =  -f- 56*02''.  The  tetramethyUc  salt  of  the  /3-acid,  how- 
ever, crystallises  from  ether  in  lustrous  cubes  melting  at  99 — 100°, 
and  is  optically  inactive.  Since  the  a-acid  can  be  converted  into  the 
/3-isomeride,  whilst  the  reverse  change  cannot  be  brought  about,  the 
isomerism  resembles  that  of  the  substituted  succinic  acids  and  of  the 
hydrophthalic  acids. 

On  heating  acetic  acid  solutions  of  the  a-acid  with  iodine  at 
200 — 210°,  a  dicarhoxylic  acid.  C13H14O8,  is  obtained  ;  it  separates 
from  its  solutions  in  colourless  crystals  melting  at  250 — 251°  with 
decomposition,  and  is  soluble  in  alcohol,  ether,  or  boiling  water.  In  a 
3  per  cent,  alcoholic  solution,  its  specific  rotation  [a]j)  =  +42"8°. 
The  harium  salt  crystallises  in  long,  silky  needles,  containing  1  mol. 
H2O,  which  is  lost  at  180°.  The  acid  is  not  acted  on  by  acetic  an- 
hydride, and  yields  two  viscid  methylic  salts,  which  are  insoluble  in 
sodium  carbonate. 

The  a-acid  decomposes  on  heating  at  280 — 300"  with  caustic  soda, 
hydrogen  being  evolved,  and  sodium  carbonate,  sodium  acetate,  and 
a  tricarboxylic  acid,  doHisOe,  being  formed.  The  new  acid  crystallises 
in  colourless,  microscopic  needles,  melting  at  125 — 126°,  and  is 
soluble  in  water,  alcohol,  or  ether  but  only  sparingly  so  in  benzene, 
light  petroleum,  or  chloroform.  It  is  optically  inactive,  and  yields  a 
viscid  methylic  salt,  which  is  also  inactive  and  is  insoluble  in  cold 
alkalis.  The  harium  salt,  (CioHi306)2Ba,2H20,  loses  IH2O  at 
140 — 1 60° ;  the  silver  salt  is  obtained  as  a  white  precipitate,  and  is 
stable  towards  light. 

If  the  a-acid  is  heated  with  caustic  soda  at  400°,  a  neutral  substance, 
CsHuO,  distils  ;  this  is  an  optically  inactive,  colourless  oil,  boiling  at 
169 — 171°,  and  has  the  normal  vapour  density  at  205°.  An  oily, 
aliphatic  acid,  C6H12O2,  or  C7II14O2,  is  also  obtained  by  heating  the 
a-acid  with  soda ;  it  boils  at  above  200°,  and  has  an  odour  recalling 
that  of  isobutyric  acid. 

On  treating  the  a-acid  with  red  phosphorus  and  iodine,  a  hydro- 
carbon, CgHie,  is  obtained ;  it  has  a  pleasant  odour,  boils  at  134°,  and 
is  but  slowly  acted  on  by  bromine,  with  evolution  of  hydrogen 
bromide.  W.  J.  P. 

New  Isomerides  of  Santonin  and  Santonous  acid.  By  A. 
Andreocci  {Gazzetta,  23,  ii,  468 — 493 ;  compare  Abstr.,  1893,  i, 
526). — Besmotroposantoninic  acid,  C15H20O4,  is  prepared  by  dissolving 
desmotroposantonin  or  its  lactone  in  barium  hydroxide,  and  extract- 
ing with  ether  after  acidification ;  it  can  be  obtained  crystalline  but 
soon  changes  into  the  lactone.     The  barium  salt  was  prepared. 

Methylic  desmotroposantonite,  OH'CuHjg'COOMe,  is  prepared  in  the 
usual  way  and  crystallises  in  needles  or  plates  melting  at  95 — 96°. 
On  heating  it  in  a  reflux  apparatus  with  methylic  alcohol,  methylic 
iodide,  and  sodium,  under  two  atmospheres  pressure,  methylic  methyl- 
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desmotroposantonitey  0Me-C]4H]H*C00Me,  is  obtained.  It  is  a  colour- 
less, viscous  liquid,  which  solidifies  to  a  vitreous  mass  in  a  freezing 
mixture,  and  boils  at  300 — 305°  under  80  mm.  pressure.  Methyl- 
desmotroposantonous  acid,  OMe'CiaHis'COOH,  is  prepared  by  dissolving 
its  methylic  salt  in  methylic  alcohol,  adding  soda,  saturating  with 
carbonic  anhydride,  and  precipitating  with  sulphuric  acid.  It  crys- 
tallises in  small,  white  prisms  melting  at  97 — 98°,  and  is  soluble  in 
ether,  alcohol,  or  light  petroleum.  Ethylic  desmotroposantonite  is  ob- 
tained as  a  viscid  oil. 

On  fusing  desmotroposantonous  acid  with  potash,  it  decomposes 
quantitatively  into  hydrogen,  propionic  acid,  and  1:2:  4-dimethyl- 
y3-naphthol. 

Isodesmotroposantonin,  CisHigOa,  an  isomeride  of  desmotroposantoniuy 
is  obtained  by  fusing  the  latter  with  potash  at  210 — 220° ;  it  sepa- 
rates on  treating  the  aqueous  solution  of  the  fused  product  with  acid, 
and  crystallises  in  needles  melting  at  187 — 188°  with  slight  decom- 
position. It  is  soluble  in  alcohol  or  acetic  acid,  but  only  sparingly  so  in 
ether  or  hot  water,  and  has  the  specific  rotatory  power  [a]D  = 
-fl27°  55'  in  a  13  per  cent,  alcoholic  solution.  The  acetyl  deriva- 
tive, CisHnAcOs,  is  obtained  in  small,  transparent  prisms  melting  at 
154°,  and  has  the  specific  rotation  [ajj,  =  +122°  36'  in  a  1-3  per 
cent,  alcoholic  solution. 

Isodesmotroposantoninic  acid,  OH'CuHigO'COOH,  is  obtained  by 
dissolving  isodesmotroposantonin  in  barium  hydroxide.  It  crystallises 
in  microscopic,  white  needles,  and  soon  changes  into  the  lactone. 
The  barium  salt  is  crystalline  and  very  soluble  in  water. 

Lcevosantonous  acid  is  obtained  by  reducing  isodesmotroposantonin 
with  zinc  dust  and  acetic  acid ;  it  crystallises  in  needles  melting  at 
176 — 177°,  and  has  the  specific  rotation  [a]i,  =  —74°  30^  On  crys- 
tallising together  equal  weights  of  santonous  and  laevosantonous  acids 
the  inactive  isosantonous  acid  prepared  by  Cannizzarro  and  Carnelutti 
is  obtained  ;  the  latter  acid,  which  melts  at  153 — 158°,  is  therefore  the 
racemic  form  of  the  two  former  ones.  Ethylic  Icevosantonite  has  the 
specific  rotation  [ajj,  =  —70°  37';  like  ethylic  isosantonite,  it  melts 
at  116 — 117°.  The  racemic  modification,  which  was  prepared  by 
Cannizzarro  (Gazzetta,  12,  401),  is  completely  dissociated  in  freezing 
acetic  acid.  The  methylic  salt  of  the  new  acid  melts  at  82°,  whilst 
methylic  isosantonite  melts  at  81 — 84°. 

The  author  is  continuing  the  investigation  of  these  substances. 

W.  J.  P. 

Chionanthin.  By  W.  v.  Schulz  (Chem.  Gentr.,  1893,  ii,  820—821, 
and  866—867;  from  Pharm.  Zeit.  Buss.,  32,  579—581  and 
593— 595).— This  glucoside,  CzzHsgOio  +  2H,0^  was  isolated  from  the 
root-bark  of  the  Virginian  snowflake  shrub  (Chionanthus  virginica). 
It  crystallises  in  silky,  white  spangles,  which  lose  their  water  of  crys- 
tallisation at  110°,  and,  at  a  higher  temperature,  turn  reddish- violet, 
and  melt  to  a  transparent,  glassy  mass.  Dilute  acids  hydrolyse  it  to 
dextrose  and  a  reddish-brown  resinous  substance,  which  melts  below 
110°.  It  does  not  seem  very  poisonous,  and  its  properties  generally 
differ  from  those  of  saponin.  C.  F.  B. 
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Ohrysin.  By  a.  Darier  (Ber.,  27,  21— 22).— The  author  has  con- 
firjned  the  results  obtained  by  Kostanecki  (this  vol.,  i,  93)  in  the 
examination  of  the  acetyl  compound  of  tecfcochrysin,  and  has 
also  studied  the  action  of  nitric  acid  on  chrysin.  Blnitrochrysin, 
Ci5B[804(N02)2,  is  obtained  by  boiling  chrysin  with  nitric  acid  of 
sp.  gr.  1"35.  It  crystallises  from  alcohol  in  rose-red  plates,  which  are 
only  very  slightly  soluble  in  water,  rather  more  freely  in  alcohol,  and 
melt  at  272°  (uncorr.).  When  treated  with  acetic  anhydride  it  is 
converted  into  diacetyldinitrochrysin,  Ci5H602(N'02)2(OAc)2,  which 
crystallises  from  benzene  in  yellow  needles  and  melts  at  229°  (uncorr.). 
The  dinitro-compound  forms  a  yellow  crystalline  potassium  salt, 
Ci5H602(N'02)2(OK)2  +  H2O,  and  a  calcium  salt,  of  the  formula 
Ci5H602(N'02)2(02Ca).  The  composition  of  these  substances  may  be 
regarded  as  a  further  proof  of  the  existence  of  two  hydroxyl  groups 
in  chrysin.  A.  H. 

Action  of  Benzaldehyde  on  Symmetrical  Trimethylpyridine. 

By  H.  DuBKE  {Ber.,  27,  79— 86).— 2  :  4<.Dimethyl-ci-stilbazole, 
05NH2Me2-CH:CHPh, 

is  prepared  by  heating  trimethylpyridine  with  benzaldehyde  and  zinc 
chloride  for  six  hours  at  137 — 140° ;  after  purification  it  is  separated 
from  2 : 4-dimethylpyridylmethylenephenylalkine  (see  below)  by  means 
of  mercuric  chloride,  and  forms  a  yellowish-brown  syrup  which  boils, 
with  slight  decomposition,  at  188 — 189°  under  a  pressure  of  9  mm. 
The  hydrochloride  crystallises  in  prisms  with  2H2O,  softens  at  208°, 
and  melts  at  215 — 217°.  The  hydrobromide,  with  2H3O,  forms  slender, 
yellow  needles  melting  at  218 — -220°.  The  nitrate  crystallises  in 
slender,  colourless  needles  with  2H2O,  and  melts  at  95 — 105*.  The 
inercurochloride,  Ci5Hi5T^,HgHCl3  -f-  H2O,  is  almost  insoluble  in  water  ; 
it  forms  slender,  yellow  needles,  softens  at  208°,  and  melts  at 
218 — 219°  with  decomposition.  The  aurochloride  crystallises  in  an- 
hydrous needles  and  melts  at  189 — 191°.  The  platinochloride  forms 
yellowish-red  needles,  which  melt  at  230 — 232°  with  previous  blacken- 
ing at  220°.  The  picrate  is  crystalline,  blackens  at  230°,  and  melts  at 
240 — 241°  with  decomposition.  On  treatment  of  the  base  with 
bromine  in  carbon  bisulphide  solution,  hydrogen  bromide  is  evolved, 
and  three  compounds  containing  bromine  are  formed  ;  they  are  crys- 
talline, and  melt  at  213—214°,  167—168°,  and  200°  respectively.  On 
reduction  with  sodium  in  alcoholic  solution,  the  2  :  4-dimethyl-a- 
stilbazole  yields  2  :  4i-dimethyl-oL-stilhazoliney  05N'HaMe2*CH2-CH2Ph, 
in  small  quantity ;  it  is  an  oily  liquid  and  forms  a  crystalline  hydro- 
chloride, which  melts  at  160° — 162°  with  decomposition.  2  :  ^-di- 
methylpyridylmethylenephenylalhine,  C5H2T^Me2*CH2*CHPh"OB[  (see 
above),  is  a  greenish-yellow,  fluorescent,  oily  liquid,  boiling,  with 
partial  decomposition,  between  50°  and  148°  under  9  mm.  pressure. 
The  hydrochloride  crystallises  with  ^  mol.  H2O,  and  melts  at  209 — 211°. 
The  hydrobromide  is  deposited  in  slender,  colourless,  anhydrous  crystals, 
melting  at  187 — 188°.  The  mercurochloride  and  aurochloride  each 
crystallise  with  IH2O  and  melt  at  99 — 101°  and  138 — 140°  respec- 
tively. The  platinochloride,  (Ci5Hi7"N"0)2,H2PtCl6  +  2tiaO,  forms 
yellowish-red  crystals,  which  melt  at  125 — 130°  with  previoua  soften- 
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ing  at  105°.     The  picrate  crystallises  in  slender  needles  and  melts  at 
124—125°.  J.  B.  T. 

Action  of  Chloral  on  AldehydecoUidine.  By  P.  Schubeet  (Ber., 
27,  86 — 90). — (3-Ethylpijridyl-oc-trichlorohydroxy propane, 

C5NH3Er--CH2'CH(OH)-CCl3, 
is  prepared  by  heating  collidine  with  chloral  in  presence  of  amylic 
acetate  for  six  hours  at  140 — 150°;  it  is  purified  by  means  of  the 
hydrochloride,  and  crystallises  from  alcohol,  on  the  addition  of  water, 
in  colourless  plates  melting  at  86°.  The  hydrochloride,  CioHiaClsOjHCI, 
forms  transparent  prisms,  melting  at  175 — 176°  with  decomposition. 
The  hydrohromide  is  deposited  in  yellow  prisms  which  darken  at  185^ 
and  melt  at  188°.  The  hydriodide  is  unstable,  forms  prismatic  plates, 
and  melts  at  174°.  The  platino chloride  crystallises  in  pale  yellow 
plates  melting  at  208°.  The  picrate  is  deposited  in  yellow  needles 
and  melts  at  150°.  The  dichromate  crystallises  in  bronze  plates  and 
explodes  violently  at  118°.  The  aurochloride  and  mercurochloride 
are  oily. 

By  the  action  of  potassium  carbonate  on  the  base,  oc-ethylpyridyl- 
P-lactic  acid,  C5NH3Et-CH3-CH(OH)-COOH,  is  formed,  and  crys- 
tallises from  a  mixture  of  chloroform  and  light  petroleum  in 
small,  lustrous  plates  melting  at  ^Q°.  The  hydrochloride  is  syrupy ; 
the  aurochloride  crystallises  with  IH2O,  and  melts  at  83 — 84°.  The 
calcium  salt,  (CioHx2N'03)2Ca  +  4|HoO,  is  deposited  in  plates  melting 
at  ]05°  with  previous  softening  at  100°.  The  strontium  salt  is  an- 
hydrous and  crystalline,  and  melts  at  143 — 144°.  The  barium,  zinc, 
and  copper  salts  have  also  been  prepared  ;  the  first  two  are  gelatinous, 
the  last  sparingly  soluble. 

On  heating  ethylpyridyltrichlorohydroxypropane  with  alcoholic 
potash,  the  water  is  eliminated  and  ethylpyridylacrylic  acid, 
C5N^H3Ef  CHiCH'COOH,  is  formed  ;  it  crystallises  from  water  in 
stellate  needles,  melts  at  137°,  and  readily  dissolves  in  sodium  carb- 
onate. The  hydrochloride  is  deposited  in  broad  plates  melting  at 
195 — 197°  with  decomposition  and  previous  blackening  at  170°.  The 
aurochloride  forms  prisms  melting  at  98°.  The  mercurochloride 
crystallises  in  pale  yellow  plates  and  melts  at  142°. 

J.  B.  T. 

Resolution  of  /3-Pipecoline  and  Tetrahydroquinaldine  into 
their  Optical  Isomerides.  By  A.  Ladenburg  (iVr.,  27,  75—78). — 
^-Pipecoline  is  converted  into  the  hydrogen  tartarate  and  the  salt  re- 
crystallised  seven  times  at  ordinary  temperatures;  it  forms  hemi- 
morphous  monoclinic  crystals,  a  :  h  :  c  =  1*27403  :  1  :  073645  ;  /3  = 
98°  18',  and  melts  at  170—172°.  The  active  base  boils  at  124°,  and 
the  refractive  power  [a]D  =  —  3*98°  at  25°.  These  figures  are 
approximate  only,  as  the  base  was  obtained  in  very  small  quantity. 
Tetrahydroquinaldine  boils  at  250°  (corr.),  its  sp.  gr.  =  1*042  at  16°/4''. 
The  hydrogen  tartarate  forms  hemimorphous,  monoclinic  crystals, 
a:b:c  =  1-37956  :  1  :  1*05254;  yS  =  118°  38'.  The  refractive  power 
of  the  free  base  [ajp  =  55°  99'  at  16°.  J.  B.  T. 

Methyltetrahydroisoquinoline  Methiodide.  By  A.  Ferratini 
(Qazzetta,   23,  ii,  409 — 415). — The  oily  base  which  the  aathor  has 
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previously  obtained  (Abstr.,  1893,  i,  227)  by  distilling  methyltetra- 
hydroisoquiiioline  with  potash  is  most  probably  orthovinyldimethyl- 
henzyJ amine,  CHalCH'CeHi'CHa'NMeg.  On  treating  its  carbon  bi- 
sulphide solution  with  bromine,  it  yields  a  crystalline  hydroh'omide^ 
diHuNBrgjHBr,  which  melts  at  108° ;  a  small  quantity  of  a  second 
white,  crystalline  substance,  which  melts  at  186°,  is  also  obtained.  The 
methiodide  gives  off  trimethylamine  and  carbonises  on  heating,  thus 
behaving  in  the  same  way  as  Freund's  methylhydrohydrastine  meth- 
iodide (Abstr.,  1893,  i,  116)  w^hich  it  resembles  in  constitution. 
Trimethylamine  is  also  evolved  on  distilling  the  methiodide  with 
potash.  On  shaking  the  methiodide  in  aqueous  solution  with  freshly 
precipitated  silver  chloride,  a  crystalline  hydrochloride  is  obtained 
which  yields  a  yellow,  crystalline  platinochloride  of  the  composition 
(Ci2Hi7N)2,H2PtC]6;  it  melts  at  224°  with  decomposition.  The  atfro- 
chloi^ide  melts  at  159 — 161°,  and  the  picrate  is  crystalline  and  melts  at 
156 — 159°.  The  hydroxide  is  obtained  as  a  syrupy  liquid,  which 
absorbs  carbonic  anhydride  from  the  air.  W.  J.  P. 

Action  of  Sulphur  Chloride  on  Acetylacetone.  By  F.  Magn- 
ANi  (Gazzetta,  23,  ii,  415 — 419). — Sulphur  chloride  readily  acts  on 
acetylacetone  with  evolution  of  hydrogen  chloride  and  development  of 
heat.  The  product,  which  solidifies  on  pouring  it  into  water,  consists 
of  dithiodiacetylacetone,  CHAc2*S*S'CHAc2 ;  it  crystallises  in  yellowish 
laminae  which  melt  at  89 — 90°,  and  has  the  normal  molecular  weight 
in  boiling  benzene.     On  boiling  its  alcoholic  solution  with  hydroxyl- 

•     -u  ^      1,1    -^     •.    •  1^       ^■'  7    ^-CMe^^^  ^^CMe::Nr 

amine  hydrochloride,  it  yields  a  diisooxazoLe,    I  ^0*S2'U<[         ,  I  r 

\j'\jj\i.G  KjjjiLe  \j 

which   separates   from  light  petroleum  in  white  needles  melting  at 

77 — 78°.     On  treating   the  thioacetone  with  phenylhydrazine  a  di- 

,     N  —  CMe^  ^  ^   ^  ^CMe  =  N         

W-«^^Z^,^pi^.CMe>^;^^-^<CMe— NPh'  ''  ^^t^^^^^' ^^^^^   «rys^ 

tallises  in  needles  melting  at  78 — 79°. 

Small  quantities  of  another  thio-derivativey  C10HUO4S3,  which  melts 

at  129°,  are  also  formed  during  the  interaction  of  sulphur  chloride 

and  acetylacetone.  W.  J.  P. 

Action  of  Halogenated  Ketones  on  Thiocarbamides  and  on 
Ammonium  Thiocarbamate.  By  G.  Marchesini  {Gazzetta,  23, 
ii,  437 — 443  ;  compare  Spica  and  Carrara,  Abstr.,  1892,  215  ;  Mazzara,, 
Abstr.,  1893,  i,  411).     2  :  b-Fhenyldibenzileamidothiazole, 

is  prepared  by  heating  unsymmetrical  dibenzilethiocarbamide  and 
bromacetophenone  with  acetone  in  a  reflux  apparatus ;  it  crystallises 
in  white  needles  melting  at  106°,  is  soluble  in  alcohol  or  ether  but  not 
in  water.  On  treatment  with  potash,  it  yields  a  substance  which  is 
soluble  in  ether,  and  melts  at  85 — 86°. 

On  heating  symmetrical  dibenzilethiocarbamide  with  bromaceto- 
phenone, 1:2:  b-benzilephenylbenzileimidothiazoUnef 

92 
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and  its  hydrohr amide,  CgsHsoNzS.HBr,  are  obtained.  The  base  crystal- 
lises in  needles  melting  at  66^67°,  and  is  soluble  in  water,  alcohol,  or 
ether.  The  hydrobromide  forms  large,  colourless,  transparent,  mono- 
symmetric  crystals  which  melt  at  173° ;  it  is  very  soluble  in  alcohol, 
but  sparingly  so  in  water. 

Ammonium  thiocarbamate  acts  on  chloracetone  in  boiling  alcobolic 
solution  with  formation  of  2  :  5-methylhydroxythiazole  (compare 
Tscherniac,  Abstr.,  1892,  1425).  W.  J.  P. 

Syntheses  of  Quinazolines.  By  C.  Paal,  W.  Kruckeberg,  F. 
Koch  S.  Kuttner,  A.  Neuburger,  and  K.  Stollberg  (/.  pr.  Chem., 
[2],  48,  537—575;  compare  Abstr.,  1890,  1443;  1892,  80;  1893, 
i,  438) . — OrthojiitroheQizylparachloraniline,  N02*C6H4*CH2'NH'C6H4Cly 
from  orthonitrobenzylic  chloride  and  parachloraniline,  crystallises  in 
yellow  prisms,  melts  at  85°,  and  dissolves  in  tbe  usual  organic  solvents, 
but  not  in  water  (compare  Abstr.,  1891,  723).  When  heated  witb 
formic  acid,  it  yields  ortlionitrohenzyl'parachloroformanilide, 

N02-C6H4-CH2-N(C6H4Cl)-CHO, 
whicb  crystallises  in  colourless  needles,  melts  at  110°,  and  is  sparingly 
soluble  in  organic  solvents. 

1^  —  PTT 

S'-FaracUorophenyldihydroquinazoUney  C6H4<     7"  I  ,  is  pre- 

U  H  2*  JN*  0611401 

pared  by  reducing  the  formanilide  ;  it  crystallises  in  white  needles  or 
laminae,  melts  at  143°,  and  dissolves  in  most  organic  solvents  and  in 
warm  mineral  acids.  The  stannochloride  (m.  p.  189"),  hydrochloride y 
platinochloride^m.  p.  ^17°),  zincochloride  (m.  p.  89"),  nitrate  (m.  p.  156°), 
acid  sidpliate  (m.  p.  185°),  acid  oxalate  (m.  p.  168°),  ^nd  pier  ate  (m.  p. 
192°)  are  described. 

NzzCH 
S'-Parachlorophenyl-4i'-ketodihydroquinazoline,     C6H4<^         at  n  tt  n/ 

CO  'Is  •C6H4d 

is  prepared  from  the  preceding  compound  by  oxidation  with  alkaline 
potassium  permanganate.  It  crystallises  in  pale  yellow,  thin,  stellate 
needles,  melts  at  177°,  and  dissolves  in  most  organic  solvents,  but  not 
in  water.  The  hydrochloride  melts  at  192'',  the  plafinochloride  at  315°. 
By  reduction  with  sodium,  3'-parachlorophenyldihydroquinazoline 
yields  phenyltetrahydroquinazoline. 

Orthamidohenzylparabromaniline,  prepared  by  reducing  the  nitro- 
derivative  (Abstr.,  1893,  438)  with  zinc  dust  and  acetic  acid,  crystal- 
lises in  nearly  white  needles,  melts  at  104°,  and  dissolves  in  most 
organic  solvents  and  mineral  acids.  When  heated  with  formic  acid, 
it  yields  orthonitrobenzylparahromoformanilide,  which  crystallises  in 
colourless  prisms,  melts  at  105°,  and  dissolves  sparingly  in  the  usual 
solvents.  When  reduced  with  tin  and  hydrochloric  acid,  the  formanil- 
ide yields  •^'-parahromophenyldiJiydroquinazoline,  which  crystallises  in 
•white  laminae  or  flat  needles,  melts  at  142°,  and  is  sparingly  soluble 
in  light  petroleum,  but  freely  soluble  in  hot  alcohol  ;  the  hydrochloride, 
platinochlor-  de,  aurochloride,  acid  oxalate,  and  picrate  (m.  p.  202°)  are 
described.     The  oxidation  of  the  dihydroquinazoline  with  potassium 
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permanganate  yields  Z' -parabromophenyl-4i -hetodihydroquinazoline ;  this 
crystallises  in  large,  pale  yellow  needles,  melts  at  174°,  and  dissolves 
sparingly  in  ether  and  light  petroleum,  but  freely  in  alcohol,  benzene, 
and  glacial  acetic  acid ;  reduction  with  sodium  converts  it  into 
3'-phenyltetrahydroquinazoline. 

Orthonitrohenzylparaphenetidine,  N02*C6H4']SrH'C6H4*OEt,  from  ortho- 
nitrobenzylic  chloride  and  paraphenetidine,  crystallises  in  large,  red 
tables,  melts  at  52°,  and  is  freely  soluble  in  hot  organic  solvents, 
except  light  petroleum  ;  by  reduction  with  tin  and  hydrochloric  acid, 
it  yields  2'-paraphenetylindazole  (Abstr.,  1891,  724).  The  hydro- 
chloride crystallises  in  needles  and  melts  at  163".  When  heated  with 
formic  acid,  it  yields  orthonitrohenzylformylparo.phenetidine, 

N02-C6H4-CH2-X(C6H4-OEt)-CHO, 

which  crystallises  in  colourless  pyramids  and  tables,  and  melts  at  96°. 

Nzz  CH 
S'-Paraphenetyldihydroquinazoline,     C6H4<^  i  ,    is  ob- 

GIi2*N'G6H4*OEt 
tained  by  reducing  the  above  described  formyl  derivative ;  it  crys- 
tallises in  thin  tables,  melts  at  109°,  and  dissolves  in  most  solvents, 
except  water  and  light  petroleum.  The  hydrochloride  (m.  p.  207°), 
stannochloride  (m.  p.  VS2°),  jolatinochloride  (m.  p.  206°),  aurochloride 
(m.  p.  179°),  acid  oxalate  (with  IHgO ;  m.  p.,  when  anhydrous,  162°). 
Siud  picrate  (m.  p.  194°)  are  described.     The  ^e^o-base, 

'"•"**^CO-]Sr-CeH.-OEt' 

obtained  by  oxidising  the  quinazoline,  crystallises  in  laminae,  and 
melts  at,  154°. 

S'-Faraphenetyltetrahydroquinazoline  is  obtained  by  hydrogenating 
the  dihydroquinazoline  by  sodium  in  alcohol ;  it  crystallises  in 
nacreous  laminas,  and  melts  at  124°. 

Orthonitr oh enzylmetanitr aniline,  N02'C6H4'CH2*NH-C6H4'N02,  from 
orthonitrobenzylic  chloride  and  metanitraniline,  crystallises  in  yellow 
needles  or  laminas,  melts  at  142 — 148°.  and  dissolves  in  most  solvents 
except  water  and  light  petroleum.  By  treatment  with  formic  acid,  it 
yields  orthonitrohenzylfoi'mylmetanitraniline, 

N02-C6H4-CH2-1S^(C6H4-N02)-CH0, 

which  crystallises  in  grey  prisms,  melts  at  140°,  and  dissolves  spar- 
ingly in  alcohol,  ethylic  acetate,  and  benzene,  but  more  freely  in  glacial 
acetic  acid,  amylic  alcohol,  and  chlorofoim.  The  corresponding  amido- 

NZZ  CH 
phenyldihydroquinazoUnej  C6H4"<  -kt  r^  tt  -nttt  '  crystallises  in  white 

laminae,  melts  at  147°,  and  becomes  brow  n  by  oxidation  in  air ;  its- 
hydrochloride  (m.  p.  230 — 232'),  stannochloride  (m.  p.  264°),  platino- 
chloo'ide,  which  melts  with  decomposition  at  240°,  aurochloride,  oxalate 
(m.  p.  157 — 159°),  and  picrate  (m.  p.  189°)  are  described  ;  the  henzoyl- 
derivative,  CeH^Nj-CeHi-NH-COPh,  obtained  by  heating  the  dihydro- 
quinazoline with  benzoic  chloride,  is  a  crystalline  yowder,  and  melts 
at  82°.  When  the  dihydroquinazoline  is  heated  with  methylic  iodide  in 
methylic  alcohol,  metamethylamidophenyldihydroquinazoline  methiodide, 
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C6H4<^^^     'V  s^^Txnir   »  separates  as  a  hydriodide  in  the  form  of 

CH2— N'CeHi'KHMe 
stellate  crystals  which  melt  at   153°;    the  free  base    crystallises  in 
small  prisms,  and  melts  at  185°. 

Metamidophenyltetrahydroqmnazoline,    ^6tii<^^     .-NT.p  it  .ivti  ' 

tained  by  hydrogenatin^  the  dihydroquinazoline,  crystallises  in 
lamina?,  and  melts  at  156° ;  its  hydrochloride,  which  melts  with  de- 
composition at  210°,  stannochloride,  platinochloridej  and  aurochloride  are 
described. 

Orthonitrohenzylallylamine,  N'02-C6H4-CHo']VrH-CH2-CH:CH2,  from 
orthonitrobenzylic  chloride  and  allylaraine,  is  a  colourless  oil,  soluble 
in  most  organic  solvents  and  in  mineral  acids ;  it  cannot  be  dis- 
tilled. Its  hydrochloride  (m.  p.  136 — 137°)  amd  platinochloride  (m.  p. 
163°)  are  described.  When  heated  with  formic  acid,  it  yields  ortho- 
nitrohejizylformallylamine,  a  viscid,  yellow  oil,  which  cannot  be  dis- 
tilled, and  dissolves  in  organic  solvents  and  concentrated  mineral 
acids.  By  reduction  the  base  yields  S'-allyldihydroquinazoline,  a 
bitter,  yellowish  oil,  having  the  odour  of  coniine,  and  boiling  with 
decomposition  at  280 — 290°  ;  its  hydrochloride  (m.  p.  165°),  hydro- 
bromide  (m.  p.  168°),  perbromide,  hydriodide  (m.  p.  199°),  platino" 
chloride  (m.  p.  191 — 192°),  acid  oxalate  (m.  p.  172°),  and  picrate 
(m.  p.  172 — 173°)  are  described.  The  tetrahydroquinazoline  is  a 
colourless,  easily  oxidised  oil,  which  boils  at  270 — 272° ;  its  acid 
oxalate  melts  at  164°.  A.  Gr.  B. 

Action   of  Hydrocyanic   acid  on  Phenylhydrazine.     By  E. 

Fischer  and  F.  MiJLLEU  {Ber.,  27,  185 — 187). — The  compound  ob- 
tained by  the  author  (Ber.,  22,  1933)  by  warming  phenylhydrazine 
with  hydrocyanic  acid  is  found  to  be  identical  with  the  cyanophenyl- 
hydrazine,  (C7H8N3)2,  described  by  Senf.  The  authors  have  pre- 
pared from  it  bisphenylmethyltriazole,  bisphenylethyltriazole,  and 
bisphenylpropyltriazole,  as  described  by  Bladin. 
CHIN  NiCH 

Bisphenyltriazole,  T^-pi  t»j^^'^*^tvj- ^^-01,'    ^^    obtained    by  heating 

cyanophenylhydrazine  with  formic  acid.  It  melts  at  277 — 278°  (corr.) 
and  dissolves  in  hot  dilute  and  concentrated  mineral  acids. 

E.  0.  R. 
Adenine  and  Hypoxanthine.  By  M.  Keuger  {Zeit.  physiol. 
Chem.,  18,  423 — 458,  459 — 472). — In  continuation  of  previous  work 
(Abstr.,  1892,  219,  890;  1893,  736),  the  properties  of  a  number  of 
other  preparations  from  adenine  and  hypoxanthine  are  described.  In 
the  first  of  the  present  papers  the  method  of  preparation,  analysis, 
metallic  compounds,  solubilities,  crystalline  form,  reactions,  and  de- 
composition products  of  the  following  substances  are  given  : — Benzyl- 
adenine,  C5II4N5-C7H7 ;  dibenzyladenine,  C5H3N5(C7H7)2,  melting  at 
171°;  methyladenine  methiodide,  an  additive  product;  lead  adenine, 
CoHaNsPb ;  diethylhypoxanthine  ethiodide ;  methyladenine;  dimethyl- 
hypoxanthine;  ethyladenine  ;  isoamy  I  adenine  melting  at  148 — 150°; 
and  isoamylhypoxanthine. 
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Bromohypoxanthine  can  be  obtained  in  a  similar  way  to  the  cor- 
responding adenine  compound. 

The  second  paper  treats  of  the  constitution  of  the  adenine  and 
hypoxanthine  molecules.  It  is  pointed  out  that  adenine,  like  xanthine, 
guanine,  and  calf  eine,  gives  a  monobromo-derivative,  the  hydrobromide 
of  which  will  combine  with  four  extra  atoms  of  bromine.  Hypo- 
xanthine has  the  same  property.  The  existence  of  dimethylhypo- 
xanthine,  which  agrees  in  all  its  properties  with  caffeine,  shows  that 
hypoxanthine  and  adenine  contain  two  imido-groups  replaceable  by 
metals  and  alkyls.  Adenine  contains,  indeed,  a  third  imido-group, 
corresponding  with  the  oxygen  atom  of  hypoxanthine.  By  the  oxi- 
dation of  bromadenine  and  bromohypoxanthine  with  hydrochloric 
acid  and  potassium  chlorate,  alloxan,  and  large  quantities  of  urea  are 
produced.  Hence  adenine  and  hypoxanthine  contain  an  alloxan 
nucleus ;  whether  a  carbamide  nucleus  is  present  in  addition  is 
doubtful.  On  decomposing  hypoxanthine  and  adenine  by  concen- 
trated hydrochloric  acid,  these  products  are  obtained  qualitatively  in 
the  same  way  as  by  the  decomposition  of  xanthine  and  uric  acid. 

By  the  action  of  concentrated  hydrochloric  acid  on  methyladenine, 
the  methyl  group  is  eliminated  as  methylamine.  By  the  same  treat- 
ment, dimethylhypoxanthine  yields  methylamine  and  methylglycocine. 
From  these  and  other  considerations  of  similar  nature,  the  following 
constitutional  formulae  are  suggested  : — 

nh-ch:c-nh^  ^,„  nh-ch:c-nh^  ^.^^^^ 

liTpoxanthine.  Adenine. 

NMe.CH:C.NMe  NMe-CHIC-NH 

ch:n  —  c  =  N^  ch:n  —  c=n^ 

Dimethylbypoxantliine.  Methyladenine. 


CHiN  —  CziN^  CH:IT— CzzN 

Bromoliypoxantbine.  Bromadenine. 


W.  D.  H. 


Isoconime.  By  A.  Ladenbukg  (Bull.  Soc.  Chim.,  [3],  9,  801 — 802  ; 
compare  Abstr.,  1893,  i,  442).— Attempts  to  split  hydroquinoline,  a 
substance  containing  "  asymmetric  nitrogen "  (loc.  cit.),  but  not 
asymmetric  carbon,  into  optically  active  modifications  by  fractional 
crystallisation  of  the  tartrate  liave  proved  unsuccessful.  This  is  a 
strong  argument  against  the  "asymmetric  nitrogen"  hypothesis,  a 
point  which  Simon,  in  a  critical  abstract  of  the  former  paper,  has  con- 
tested. Jn.  W. 

Some  New  Tropeines.  By  A.  Petit  and  M.  Polonovsky  (J. 
Fharm.,  [5],  28,  529 — 581). — In  some  cases  alkyl  salts  can  be  sub- 
stituted with  advantage  for  the  corresponding  acids  in  the  preparation 
of  trope'mes  by  Ladenburg's  method. 
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Benzilotrope'ine,  OsHuNO'OO'OPhaOH,  crystallises  in  hard  prisms. 
It  is  soluble  in  alcohol  or  ether,  slightly  soluble  in  water,  and  is  not 
hygroscopic.  It  is  a  strong  base  with  a  bitter  taste  and  yields  stable, 
crystalline  salts. 

Phenylcarhamotropeine,  CgHuNO-OO'N'HPh,  is  produced  by  heating 
phenylic  isocyanate  with  a  solution  of  tropine  in  benzene  on  the  water 
bath  for  some  minutes.  Diphenylcarbamide  is  formed  in  small 
quantity  at  the  same  time.  This  urethane  is  insoluble  in  water, 
sparingly  soluble  in  cold  benzene,  and  soluble  in  alcohol  or  ether. 
Its  hydrochloride  is  precipitated  by  an  excess  of  acid. 

Succinotrope'ine  is  obtained  as  an  oil.  Its  aurochloride  crystallises 
in  yellow  needles  melting  at  167°.  W.  T. 

CafFearine.  By  P.  Palladino  (Ghem,  Gentr.,  1893,  ii,  721  ;  from 
Apoth.  Zeit.,  8,  443 — 444). — This  alkaloid  was  obtained  by  a  lengthy 
process  from  coffee,  and  crystallises  in  needles  readily  soluble  in  water 
and  alcohol.  The  hydrochloride,  Ci4Hi6N204,HCl  +  HgO,  also  crys- 
tallises in  needles.  C.  F.  B. 

Nucleic  acid.  By  A.  Kossel  {Ghem.  Gentr.,  1893,  ii,  649—650; 
from  Gentr.  Med.  Wiss.,  1893,  497— 499).— The  author  replies  to 
Liebermann  and  v.  Bitto  (see  this  vol.,  i,  155),  that  their  analysis 
of  the  baryta  precipitate  does  not  fulfil  the  requirements  of  a  scien- 
tific research  either  in  its  execution  or  in  its  results.  The  author 
also  points  out  that  he  has  not  in  any  particular  adopted  the  views  of 
Liebermann  as  to  the  nuclems.  The  two  views  are,  in  fact,  funda- 
mentaUy  different.  Liebermann's  observations  on  the  formation  of 
xanthine  substances  do  not  in  any  way  affect  Kossel's  view  that  the 
liuclein  bases  are  formed  by  the  decomposition  of  the  molecule  of 
nuclein  or  nucleic  acid.  A.  H. 

Albumin  of  the  Hen's  Egg.  By  E.  Salkowski  {Ghem.  Gentr., 
1893,  ii,  532;  from  Gentr.  med.  Wiss.,  31,  513— 515).— If  a  solution  of 
hen's  egg  albumin  is  carefully  neutralised  with  dilute  acetic  acid,  and 
the  solution  precipitated  by  boiling,  a  hitherto  unobserved  albumose 
is  found  in  the  filtrate.  The  latter  is  isolated  by  concentrating  the 
solution  and  precipitating  with  absolute  alcohol.  It  is  readily  soluble 
in  water,  gives  the  biuret  reaction,  is  precipitated  by  ammonium 
sulphate,  tannin,  and  a  hydrochloric  acid  solution  of  phosphotungstic 
acid,  but  not  by  acetic  acid  or  sodium  chloride.  When  the  solution 
is  evaporated  on  the  water  bath,  it  passes  into  an  insoluble  anhydride 
which  swells  up  in  water  and  is  insoluble  in  dilute  acids,  concentrated 
hydrochloric  acid,  and  glacial  acetic  acid.  The  anhydride  dissolves 
in  nitric  acid  of  sp.  gr.  1*2,  with  a  yellow  colour  which  changes  to 
orange  on  the  addition  of  alkali.  It  swells  up  in  dilute  ammonia, 
partially  dissolving  at  the  same  time  ;  it  dissolves  readily  in  dilute 
aqueous  soda,  and  is  not  precipitated  from  the  solution  by  acetic  acid. 

The  fermentable  sugar  which  the  albumin  contains  is  glucose. 

H.  a.  c. 

Constitution  of  Vegetable  Proteids.  By  E,  Pleueent  (Gompt. 
rend.,  117,  790 — 793). — Grluten,  gluten-casein,  gluten-fibrin,  legumin, 
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and  vegetable  albxiinin  were  heated  witli  barium  hydroxide  solution, 
as  in  Schiitzenberger's  experiments  with  proteids  of  animal  origin. 
The  products  are  qualitatively  the  same,  and  the  non-volatile  products 
likewise  amount  to  about  95  per  cent,  of  the  original  substance,  but 
tbe  ratio  of  the  ammonia  to  the  barium  oxalate  and  carbonate  is  very 
different.  In  the  case  of  proteids  of  the  gluten  group  it  is  higher, 
and  in  the  case  of  legumin  and  vegetable  albumin  it  is  lower,  than 
with  proteids  of  animal  origin.  Vegetable  casein  and  vegetable 
fibrin  give  identical  results. 

It  is  known  that  the  splitting  up  of  gluten  yields  glutamic  acid, 
whilst  legumin  and  vegetable  albumin  yield  aspartic  acid,  and  it 
would  seem  that,  as  Schutzenberger  suggests,  the  disproportion 
between  the  ammonia  and  the  insoluble  barium  salts  is  due  to  the 
existence  of  an  amide  similar  to  asparagine  in  the  molecule  of  the 
vegetable  proteid.  Glutamic  and  aspartic  acids  are  liberated  and 
afterwards  decompose,  yielding  a  further  quantity  of  barium 
carbonate.  This  view  is  supported  by  the  fact  that  in  the  case  of 
gluten  the  proportions  of  ammonia  and  oxalic  acid  remain  constant, 
but  the  proportion  of  barium  carbonate  increases  with  the  duration  of 
the  reaction.  The  same  phenomenon  is  observed  in  the  case  of 
vegetable  albumin  and  legumin.  In  the  fixed  residue,  the  ratio  of 
carbon  to  hydrogen,  CwHgn,  is  identical  with  that  found  by  Schiitzen- 
berger  in  the  case  of  animal  compounds.  It  is  clear,  however,  that 
the  constitution  of  vegetable  proteids  is  different  from  that  of  animal 
proteids.  C.  H.  B. 

Albumose.  By  H.  Schrotter  (Monatsh.,  14,  612—623). — The 
author  has  prepared  from  Witte's  commercial  peptone  an  albumose, 
which  is  soluble  in  and  crystallises  from  alcohol,  is  practically  ash- 
less, and  furnishes  a  hydrochloride  of  constant  composition.  The 
method  employed  is  as  follows  : — The  peptone  is  boiled  with  absolute 
methylic  alcohol  in  a  refl.ux  apparatus,  by  which  soluble  impurities 
are  removed.  The  residue  is  dissolved  in  water  containing  sulphuric 
acid,  and  is  treated  with  zinc  dust  and  sulphuric  acid,  the  latter  being 
added  a  little  at  a  time.  After  remaining  several  days,  and  being 
warmed  for  four  hours  in  a  water  bath,  the  solution  is  filtered,  the 
sulphuric  acid  removed  by  excess  of  baryta,  the  clear  solution  satur- 
ated with  carbonic  anhydride,  concentrated,  again  filtered,  and 
eventually  evaporated  to  dryness  in  a  vacuum  over  sulphuric  acid. 
The  residue  is  exhausted  with  hot  methylic  alcohol,  the  extract 
concentrated,  and  the  albumose  precipitated  with  absolute  ether.  In 
order  to  obtain  an  ashless  preparation,  the  albumose  is  subjected  to 
treatment  by  Paal's  process  (compare  Abstr.,  1892,  895 — 897),  The 
albumose  dissolves  readily  in  water  and  methylic  alcohol ;  is 
sparingly  soluble  in  cold  alcohol ;  gives  the  biuret  reaction  charac- 
teristic of  albumoses  and  peptones  ;  is  precipitated  by  tannin, 
mercuric  chloride,  ammonium  sulphate,  and  sodium  chloride  ;  and 
contains,  after  allowing  for  0-22 — 0-5  per  cent,  of  ash,  C  50*5 — 51*3, 
H  6'4 — 7*0,  N  165 — 17'1,  S  I'l  per  cent.  The  hydrochloride  contains 
C  47-2— 48-5,  H  6-5— 73,  N  14-6— 147,  S  0-9— I'l,  HCI  10-5— ll'O 
per  cent.     The  molecular  weight  of  the  albumose,  as  determined  by 
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Raoult's  method,  in  aqueous  solution,  was  found  to  be  between  587 
and  714,  whereas,  if  it  be  supposed  that  the  molecule  contains  at 
least  1  atom  of  sulphur,  the  molecular  weight,  as  deduced  from 
analysis  above,  cannot  be  less  than  2,000.  In  behaviour  and  composi- 
tion the  substance  closely  resembles  the  protalbumose  described  in 
Beilsteiris  Ea7idhuch,  3,  1304.  On  benzoylation,  the  albumose  gives 
two  products,  of  which  one  (C  60;8,  H  5-8— 6-0,  N  12-6— 12-8,  S  0-9 
per  cent.)  is  crystalline,  insoluble  in  alcohol,  and  yields  on  hydrolysis 
19*7  per  cent,  of  benzoic  acid  ;  and  the  other  (C  59-3 — 59-9,  H  6-1 — 6*4, 
N  12*3 — 11"9  per  cent.)  is  soluble  in  cold  alcohol,  contains  apparently 
no  sulphur,  and  yields  on  hydrolysis  17*5 — 18"6  per  cent,  of  benzoic 
acid.  G.  T.  M. 

Casein    and   the   Organic  Phosphorus  of  Casein.      By  A. 

B^CHAMP  (Gompt.  rend.,  117,  1085 — 1088). — In  order  to  detect  and 
estimate  phosphorus  (and  sulphur)  in  casein,  a  known  weight  of  the 
dry  compound  is  mixed  with  a  standard  solution  of  bismuth  nitrate, 
evaporated  to  dryness,  dried  at  11Q°,  and  afterwards  heated  to  dull 
redness.  The  difference  between  the  total  weight  of  the  residue  and 
the  weight  of  the  bismuth  oxide  gives  the  weight  of  the  sulphuric 
and  phosphoric  acids. 

Carefully  purified  casein  of  different  preparations  contains  from 
0"74  to  0'76  per  cent,  of  phosphorus  and  0"04  to  0*046  per  cent,  of 
sulphur.  The  insoluble  product  formed  by  the  action  of  heat  on 
casein  contains  0*44  to  046  per  cent,  of  phosphorus,  and  it  is  clear 
that  phosphorus  is  an  essential  constituent  of  casein,  and  is  present 
in  organic  combination. 

Since  casein  contains  both  sulphur  and  phosphorus,  it  presents 
the  first  example  of  an  immediate  principle  containing  six  elements. 

C.  H.  B. 

Synthesis  of  Haemoglobins.  By  H.  Bertin-Sans  and  J.  Moc- 
TESSiEE  (Bull.  Soc.  Ghim.j  [3],  9,  721). — Hgemoglobins  have  been 
formed  by  combining  hsematins  and  proteid  substances  obtained  from 
the  blood  of  sheep  and  fowls,  both  when  the  two  constituents  have 
been  obtained  from  the  blood  of  one  animal  species  and  when  each 
constituent  has  had  its  origin  in  a  different  one  of  the  three 
sources — cattle,  sheep,  and  fowls.  W.  T. 

Displacement  of  the  Carbonic  Oxide  in  Carboxyhaemoglobin 
by  Oxygen.  By  H.  Bertin-Sans  and  J.  Moitessier  (Bull.  Soc.  Ghim.^ 
[3],  9,  722). — The  displacement  of  carbonic  oxide  from  carboxy- 
haemoglobin by  aeration  may  be  rapidly  shown  by  a  comparison  of  the 
spectra  of  two  portions  of  blood  saturated  with  carbonic  oxide,  after 
passing  a  rapid  current  of  air  through  one  and  subsequently  treating 
both  with  a  solution  of  soda  containing  a  little  ammonium  sulphide. 
The  aerated  sample  shows  the  spectrum  of  heemochromogen  together 
with  the  much  weakened  spectrum  of  carboxyhaemoglobin;  the  other 
only  shows  the  hsemochromogen  spectrum  after  about  an  hour. 

W.  T. 
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Action  of  Sulphuric  acid  on  Wood  Charcoal.     By  A.  Ver- 

NEUiL  (Gompt.  rend.,  118,  195 — 198). — When  wood  charcoal  is  heated 
with  concentrated  sulphuric  acid,  the  residue  in  the  flask  contains, 
together  with  other  acids  which  are  under  investigation,  rnellitic  acid 
and  benzenepentacarboxjlic  acid  identical  with  that  obtained  by  Friedel 
by  the  oxidation  of  pentamethylbenzene ;  1400  grams  of  ordinary 
sulphuric  acid  was  heated  with  TOO  grams  of  carbon,  the  process 
being  continued  until  only  from  90  to  100  grams  of  residue  remained 
in  the  flask.  The  temperature  of  the  reaction  was  about  280°,  but 
rose  towards  the  end  to  about  300",  a  rapid  evolution  of  gas  being- 
maintained  in  order  to  ensure  that  the  water  formed  was  expelled  with 
the  carbonic  and  sulphurous  anhydrides. 

When  the  residue  is  treated  with  water,  a  dark  brown  solution  is 
formed,  and  a  black,  insoluble  coagnlum.  remains,  showing  no  trace  of 
the  original  structure  of  the  charcoal.  It  is  soluble  in  alkalis  and  in 
concentrated  sulphuric  acid,  and  is  under  investigation.  The  strongly 
acid  solution  is  mixed  with  jast  sufficient  barium  chloride  to  precipi- 
tate the  sulphuric  acid,  filtered,  and  evaporated  to  dryness,  when  a 
brown,  amorphous,  strongly  acid  residue  is  left,  equal  in  weight  to 
about  20  per  cent,  of  the  original  carbon.  When  this  residue  is  dis- 
solved in  water,  saturated  with  ammonia,  filtered  and  concentrated,, 
ammonium  mellitate  separates  in  quantity  equal  to  about  4  per  cent., 
of  the  original  carbon. 

The  mother  liquor  is  evaporated  with  a  slight  excess  of  barium 
hydroxide,  and  the  barium  salts  are  dissolved  in  hydrochloric  acid,, 
and  fractionally  precipitated  with  barium  hydroxide  solution.  The 
first  fraction  carries  down  most  of  the  colouring  matter,  whilst  the  next 
fraction  is  crystalline,  and  consists  of  barium  benzenepentacarb- 
oxylate,  which  can  be  recrystallised  from  hydrochloric  acid  in  the 
form  of  an  acid  salt.  C.  H.  B. 

Substitution  in  the  Aliphatic  Series.  By  A.  Heezfelder 
(Ber.,  27,  489 — 490). — The  author  has  made  the  conclusions  given 
in  this  vol.  (i,  1)  yet  more  sure,  by  affording  additional  contirma- 
tion  of  the  facts  irom  which  they  are  drawn.  He  proves  that  the 
hexabromhexane,  heptabromheptane,  and  octobromoctane  are  really 
derivatives  of  the  hexane,  heptane,  and  octane,  from  which  they 
are  respectively  obtained  on  treatment  with  bromine  and  a  little  iron 
wire,  for  he  shows  that  these  hydrocarbons  are  regenerated  from 
them  when  they  are  reduced  with  sodium  in  alcoholic  solution. 

C.  F.  B. 

Tetramethylethylene  Nitrosochloride.  By  J.  Thjele  (Ber.,  27,. 
454 — 456). — The  author  gives  directions  for  preparing  pinacone  by  n, 
modification  of  Friedel's  method.  When  pinacone  hydrate  is  melted 
in  a  beaker,  and  mixed  with  hydrobromic  acid,  saturated  at  0°  (5  parts),, 
crystals  of  tetramethylethylene  bromide  are  deposited  after  48  hours ; 

YOL.  LXVI.  i.  r 
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these  arc  converted  into  tefraraetliyl ethylene  (b.  p.  73°),  when  treated 
with  ghicial  acetic  acid  and  zinc  dust. 

Tlie  oiitrosochloride,  CMeoCl'CMez'NO,  prepared  by  the  action  of 
nitrosyl  chloride,  or  better  that  of  sodium  nitrite  and  hydrochloric 
acid,  on  tetramethylethylene,  is  a  blue  powder,  having  a  camphor- 
like penetrating  odour;  it  melts  at  121°  with  slight  evolution  of 
gas,  volatilises  in  part  undecomposed  when  boiled  with  water, 
and  is  only  very  slowly  hydrolysed  by  alcoholic  alkali  in  the  cold. 
It  does  not  give  Liebermann's  reaction,  liberates  iodine  from  potassium 
iodide  in  the  cold,  and  yields  silver  chloride  when  treated  with  alco- 
holic silver  nitrate.  A.  R.  L. 

Gelatinous  Silver  Cyanide.  By  L.  K.  Frankel  (Ghem.  Centr., 
1893,  ii,96r) ;  from  Proc.  Ghem.  Sect.  Franh.  Inst.,  1893,  August).— With 
the  intention  of  reducing  the  salt,  some  silver  chloride  was  fused  with 
potassium  cyanide,  the  melt  boiled  with  water,  and  the  whole  allowed 
to  remain  over  night.  In  the  morning,  the  beaker  was  found  to  be 
filled  with  a  transparent,  gelatinous  precipitate,  similar  to,  but  denser 
than,  aluminium  hydroxide.  On  filtering  and  drying,  the  precipitate 
shrank  together  considerably.  It  was  soluble  in  ammonia,  and  was 
reprecipitated  from  this  solution  by  nitric  acid.  When  beated,  it  did 
not  fuse,  but  decomposed,  metallic  silver  being  left.  It  gave  the 
cyanogen  reactions,  but  contained  5  per  cent,  less  silver  than  pure 
argentic  cyanide  does.  The  author  believes  the  substance  to  have 
been  a  gelatinous  form  of  silver  cyanide,  but  has  not  succeeded  in 
reproducing  it.  L.  T.  T. 

Preparation  of  Ferricyanides.  By  G.  Kassner  (Ghem.  Zeit,, 
17,  1712 — 1713). — The  author  has  previously  described  a  method  for 
the  technical  preparation  of  potassium  ferricyanide  by  the  action  of 
carbonic  anhydride  on  a  mixture  of  potassium  ferrocyanide  and 
calcium  plumbate  (Abstr.,  1890,  352).  The  separation  of  potassium 
carbonate  from  potassium  ferricyanide  is  attended  with  some  difficulty; 
he  suggests,  therefore,  the  addition  to  the  mixed  potassium  salts, 
after  the  oxidation,  of  sufficient  calcium  ferricyanide  to  decompose  the 
whole  of  the  potassium  carbonate ;  if  the  liquids  are  heated,  the  pre- 
cipitated calcium  carbonate  rapidly  subsides.  Calcium  ferricyanide 
is  readily  prepared  from  calcium  ferrocyanide  by  the  action  of  calcium 
plumbate  and  carbonic  anhydride  under  pressure  at  the  ordinary  tem- 
perature ;  the  resulting  solution  can  be  used  directly.  For  the  pre- 
paration of  the  solid  salt,  it  must  be  evaporated  under  reduced  pressure, 
otherwise  the  calcium  ferricyanide  will  be  partially  decomposed,  as  it 
is  less  stable  than  potassium  ferricyanide.  J.  B.  T. 

Configuration  of  Rhamnose  and  Galactose.  By  E.  Fischer 
and  R.  S.  Morrell  (Ber.,  27,  382— 394).— The  configuration  of  the 
sugars  derived  from  mannitol  has,  for  the  most  part,  been  cleared  up 
during  the  past  few  years,  but  very  little  is  knov»^n  with  regard  to  the 
configuration  of  those  derived  from  dulcitol.  Mucic  acid  is  known 
to  contain  an  optically  inactive  system,  but  both  the  following 
formulee  fulfil  this  condition. 
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H     OHOHH  H     H     H     H 

COOH-C— C— C  — C-COOH       COOH-C  — C  — C— C-COOH. 
I       I        I        I  I        I        i        I 

OH  H     H      OH  OH  OH  OH  OH 

The  investigation  of  rhamnose  lias  unexpectedly  led  to  tlie  solution 
of  the  problem,  inasmuch  as  this  sugar,  which  belongs  to  the  mannitol 
group,  has  been  converted  into  mucic  and  talomucic  acids,  which  are 
derived  from  dulcitol. 

Bj  the  oxidation  of  rhamnose  with  nitric  acid.  Will  and  Peters 
{Abstr.,  1889,  952)  obtained  the  same  trihydroxyglutaric  acid  that  is 
formed  from  arabinose,  the  configuration  of  which  is  known.  By 
the  action  of  hydrogen  cyanide  on  rhamnose,  and  subsequent  hy- 
drolysis,  it  is  converted  into  rhamnohexonic  acid,  which  must  have 
the  structure — ■ 

CH3-CH(0H)-CH(0H>CH(0H)-CH(0H)-CH(0H)-C00H. 

On  oxidation,  it  yields  large  quantities  of  mucic  acid,  and,  when 
heated  with  pyridine,  rhamnohexonic  acid  is  converted  into  a  stereo- 
isomeric  compound,  which  must,  according  to  previous  experience, 
differ  from  the  first  acid  simply  in  the  arrangement  of  the  atoms 
a,round  the  carbon  atom  denoted  by  an  asterisk  in  the  above  for- 
mula. The  new  acid,  on  oxidation,  yields  the  optical  isomeride  of 
talomucic  acid,  which  is  itself  obtained  by  the  oxidation  of  d!-galactose, 
and  must,  therefore,  be  termed  (Z-talomucic  acid,  the  new  compound 
being  the  Z-derivative. 

The  above  changes  are  represented  by  the  following  scheme. 

Rhamnose  — >  a-Rhamnohexonic  acid  — *  ^-Rhamnohexonic  acid 

1  .1  .  1 

f-Trihydroxyglutaric  acid.  Mucic  acid.  ^-Talomucic  acid. 

The  configuration  of  all  these  compounds  may  be  derived  from  the 
known  configuration  of  Z-trihydroxyglutaric  acid  in  the  following 
manner. 

OHH     H  OHH     H 

COOH-C— C— C-COOH  OH-CHMe-C— C— C-CHO 

III  gill 

H     OH  OH  •  H     OH  OH 

Z-Trihydroxyglutaric  acid.  Ehamnose. 

OHH     H     OH 
OH-CHMe-C—C  —  C— C-COOH 

g  I  I  I  I 

?  H     OHOHH 


a-Rhamnohexonic  acid. 


OHH     H     H 
OH-CHMe-C—C  —  C— C-COOH 
?  H    OH  OH  OH 

/S-Rhamnohexonic  acid. 

r  2 
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OHH     H     OH  OHH     H     OH 

aOOH-  C  — C  —C  — C  -COOH  0H-CH2-  C  — C  — 0  — C  -CH^-O  e 
I        I       I        I  I        I       I        I 

H     OH  OHH  H     OH  OHH 

Mucic  acid.  Dulcitol. 

OH  H  H  H  H  OH  OH  OH 

COOH-C— 6—6— C-COOH  COOH-6— C— 6— C.COOH 

I    I   I   I  I   I   I   I 

H   OH  OH  OH  OH  H  H  H 

Z-Talomucic  acid.  <?-Talomucic  acid. 

H     OH  OH  OH  H     OH  OH  H 

0H'CH2-C  — C— C— C-CHO       OH-CHa-C— C  —  C— C-CHO 
I        I        I        I  I        I        I        I 

OHH     H     H  OHH    -H     OH 

c?-Talose.  <?-Gralacto8e. 

In  the  case  of  rhamnose  and  the  rhamnohexonic  acids,  the  con- 
figuration of  the  hydrogen  and  hydroxyl  in  combination  with  the- 
carbon  atom  marked  ?  is  still  doubtful,  and  it  is  therefore  uncertain 
whether  they  are  derived  from  Z-mannose  or  Z-gulose. 

The  preparation  of  a-rhamnohexonic  acid  has  already  been  described 
(Abstr.,  1888,  806,  938,  1049).  Its  phenylhydrazide  dissolves  in  72: 
parts  of  water  at  17°,  and  the  cadmium  salt,  (C7Hi307)2Cd,  crystallises 
in  colourless,  lustrous  plates,  and  dissolves  in  271  parts  of  water  at 
14°,  and  in  about  20  parts  at  the  boiling  point.  The  hrucine  salt 
forms  nodular  aggregates  of  crystals,  and  melts  at  120 — 123°.  When 
treated  with  nitric  acid  of  sp.  gr.  1*2  at  40 — 45°,  the  chief  product  is 
mucic  acid. 

When  heated  with  pyridine  and  w^ater  at  150 — 155°,  a-rharano- 
hexonic  lactone  is  converted  partially  into  the  optically  isomeric 
^-rhamnohexonic  lactone.  In  order  to  separate  the  two  compounds^ 
they  are  converted  first  into  the  barium  salts  and  subsequently  into 
the  cadmium  salts,  the  latter  salt  of  the  yS-acid  being  readily  soluble- 
in  water,  whereas  that  of  the  a-acid  is  very  slightly  soluble.  Tha 
solution  of  the  /3-cadmium  salt  is  precipitated  by  hydrogen  sulphide, 
and  the  solution  of  the  free  acid  converted  into  the  hrucine  salt,  which 
forms  spherical,  crystalline  aggregates,  and  melts  at  ]  14 — 118°.  The 
free  acid  is  obtained  from  the  latter  by  boiling  with  baryta  water,, 
and  decomposing  the  barium  salt  with  sulphuric  acid ;  on  evapora- 
tion, the  filtered  solution  yields  a  syrup,  consisting  chiefly  of  the 
lactone,  which  solidifies  after  a  time,  and  crystallises  from  acetone  in 
crusts  of  colourless,  lustrous  plates.  It  melts  and  decomposes  at 
134 — 138° ;  it  is  dextrorotatory,  [a]D  being  H-43'34°,  and  remaining 
constant.  The  phenylhydrazide  forms  slender,  lustrous  plates,  sinters 
at  160°,  and  melts  at  170°  with  slight  evolution  of  gas. 

If  the  ^-lactone  is  heated  with  pyridine,  it  is  partly  reconverted 
into  the  a-derivative ;  on  reduction,  it  yields  a  sugar,  which  was  not 
obtained  in  sufficient  quantity  for  isolation,  but  which  is  converted  by 
phenylhydrazine  into  the  same  rhamnohexosazone  as  a-rhamnohexose, 
thus  proving  that  these  two  acids  differ  only  in  the  arrangement  of 
the  atoms  combined  with  the  carbon  atom  next  to  the  carboxyl  group. 
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Witli  nitric  acid,  /3-rbamnoliexonic  lactone  yields  Z-talomucic  acid. 
To  isolate  this  acid,  it  was  converted  into  the  calcium  salt,  which, 
;after  purification,  has  the  composition  CeHsOsCa.  The  free  acid  has 
the  same  melting  point,  crystalline  form,  and  solubility  as  the  cZ-talo- 
mucic  acid,  but  is  lae\o rotatory,  \_ol]j)  =  — 33"9°.  The  phenylhydrazide 
crystallises  in  lustrous,  pale  yellow  plates,  and  very  closely  resembles 
the  (i-derivative ;  it  melts  at  185°  with  decomposition,  and,  unlike  mucic 
acid  phenylhydrazide,  dissolves  readily  in  boiling  water.  Z-Talo- 
mucic  acid  may  be  converted  into  mucic  acid  in  the  manner  already 
described  for  the  (2-compound  (Abstr.,  1892,  299). 

The  configuration  of  cZ-galactose  deduced  from  the  foregoing 
•experiments  receives  further  confirmation  from  the  fact  that  this 
sugar,  on  treatment  with  hydrogen  cyanide  and  subsequent  hydro- 
lysis, yields,  in  addition  to  the  carboxylic  acid  described  by  Kiliani, 
a  stereoisomeric  compound,  which,  like  the  latter,  is  optically  active. 
This  would  be  impossible  if  cZ-galactose  had  the  formula 

H     H     H     H 
OH-CHg-C  — C—  C  — C-CHO 
OH  OH  OH  OH 

or  its  image,  as  one  of  the  two  pentahydroxypimelic  acids  must  then 
have  the  configuration 

H     H     H     H     H 
COOH-C  — C  — C  — C  — C-COOH, 

OH  OH  OH  OH  OH 
and  would  be  optically  inactive.  H.  Gr.  C. 

Compounds  of  the  Sugars  with  Iron.  ByF.  Evers  (Ber.,  27, 
474 — 475). — Iron  sucrate,  containing  about  48*5  per  cent,  of  iron,  is 
obtained  as  a  crystalline,  reddish-brown  powder  by  pouring  a  solution 
•of  cane  sugar  and  ferric  chloride  into  a  slight  excess  of  aqueous 
sodium  hydroxide ;  it  dissolves  to  the  extent  of  about  95  per  cent,  in 
cane-sugar  solution,  leaving  a  residue  of  ferric  hydroxide. 

Iron  maltosate  was  prepared  in  the  same  way;  it  is  a  brown, 
amorphous  substance,  and  is  not  mixed  with  free  ferric  hydroxide, 
for  it  dissolves  entirely  in  maltose  solution.  It  contains  about  32  per 
cent,  of  iron,  corresponding  with  the  formula  2Fe203,CioH220ii  ^- 
2H20.  C.  JF.  B. 

Crystalline  Amido- derivatives  of  the  Carbohydrates.    By  C. 

A.  Loi^RY  DE  Bruyn  and  A.  P.  N.  Franchimont  {Rec.  Trav.  Chim.,  12, 
286 — 289). — Ledderhose  obtained  so-called  glucosamine  hydrochloride 
by  boiling  chitin  with  hydrochloric  acid;  this  base  has  also  been 
studied  by  Tiemann  (Abstr.,  1884,  724;  1886,  329).  Furthermore, 
Fischer  obtained  isoglucosamine  by  the  reduction  of  ordinary  glucos- 
azone  (Abstr.,  1886,  933;  1888,  39).  The  direct  transformation  of 
the  carbohydrates  into  amido-derivatives  has  not  heretofore  been 
observed. 

In  studying  the  two  isomeric  pentacetyl  derivatives  of  glucose,  the 
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authors  observed  that  crystalline  needles  of  glucosamine  are  slowly 
formed  when  the  acetyl  compounds  are  treated  with  alcoholic  am- 
monia. 

Further  experiment  showed  that  glucose  itself  is  incapable  of  dis- 
solving in  ethyl  alcoholic  ammonia,  but  it  dissolves  freely  in  methyl 
alcoholic  ammonia;  after  some  weeks,  the  rotatory  power  of  the 
solution  gradually  becomes  less,  and  crystalline  aggregates  of  the 
glucosamine  last  mentioned  are  deposited.  This  compound  is  not 
identical  with  that  obtained  from  chitin. 

Milk  sugar  and  galactose  are  also  insoluble  in  ethyl  alcoholic 
ammonia,  but  dissolve  in  methyl  alcoholic  ammonia,  forming  crystal- 
line osamines.     The  lactosamine  seems  to  be  an  aldehyde-ammonia. 

Fructose  (levulose)  dissolves  in  both  ethyl  alcoholic  and  methyl 
alcoholic  ammonia,  giving  rise  to  a  crystalline  and  an  amorphous 
compound,  which  are  probably  isomeric,  containing  the  same  percent- 
age of  nitrogen  as  glucosamine. 

The  stability  of  these  bases  is  very  diiferent :  thus,  glucosamine 
and  lactosamine  lose  nitrogen  as  ammonia  when  boiled  with  N/IQ 
sulphuric  acid,  and  may  be  analysed  by  titration,  whereas  fructos- 
amine  is  not  decomposed  under  these  circumstances. 

It  may  be  mentioned  that  this  paper  is  only  a  preliminary  communi- 
cation on  the  subject,  and  no  analytical  data  are  given. 

A.  R.  L. 

Carbohydrates  of  Yeast.  By  E.  Salkowski  (Ber.,  27, 497—502) . 
— A  gum  was  obtained  from  German  yeast,  as  free  as  possible  from 
starch,  by  heating  500  grams  of  the  yeast  with  5  litres  of  3  per  cent 
potash,  boiling  for  half  an  hour,  siphoning  off  the  liquid  after  a  time, 
and  heating  it  with  750  c.c.  of  Fehling's  solution  on  the  water  bath. 
A  copper  compound  of  the  gum  was  precipitated  in  bluish-white 
flakes  ;  it  was  dissolved  in  water  with  the  addition  of  a  little  hydro- 
chloric acid,  and  the  gum  precipitated  by  adding  alcohol ;  it  was 
further  purified  by  dissolving  it  in  water  and  reprecipitating  with 
alcohol,  finally  washing  with  alcohol  and  with  ether.  Thus  prepared, 
it  forms  a  fine,  white  powder,  having  the  composition  C12H22O11,  and 
specific  rotation  [a]D  =  +90*1°,  It  greatly  resembles  gum  arabic, 
but,  unlike  the  latter,  it  gives,  in  I  per  cent,  aqueous  solution,  an 
immediate  precipitate  with  Fehling's  solution,  but  no  turbidity  when 
an  equal  volume  of  1*12  per  cent,  hydrochloric  acid  and  then  5  per 
cent,  phosphotungstic  acid  are  added.  Acids  convert  the  gum  into  a 
sugar ;  the  latter  is  feebly  dextrorotatory,  reduces  Fehling's  solution, 
and  is  capable  of  undergoing  fermentation.  The  gom  is  contained  in 
the  yeast  to  the  extent  of  2  per  cent.,  that  is,  7  per  cent,  of  the  dried 
materiah     No  pentoses  are  present  in  the  yeast.  C.  F.  B. 

Thermal  Constants  of  Some  Polyatomic  Bases.  By  A.  Colson 
and  G-.  Daezens  (Compt.  rend.,  118,  250 — 258). — Etliylenediamine: 
Specific  heat.  0*84<  between  12°  and  45° ;  heat  of  dissolution  at  15°  = 
+  7*6  Cal.  Heat  of  neutralisation  by  hydrochloric  acid,  first  equivalent 
=  +12-50  Cal. ;  second  equivalent,  +  11-02  Cal.  ;  total  =  23'52  Cal. 
Heat  of  dissolution  of  the  normal  salt  =  — 7'55  Cal.  at  about  15°. 

Litmus  and  methyl-orange  indicate  the  formation  of  the  n5)rmal 
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salt,  but  with  phenol phthalei'n  the  colonr  change  takes  place  at  a 
point  intermediate  betAveen  the  normal  salt  and  the  basic  salt.  The 
existence  of  two  basicities  of  not  quite  equal  value  is  made  evident  by 
the  thermochemical  results  only. 

Quinine : — Heat  of  dissolution  of  the  normal  sulphate  at  about 
11°  =  —67  Cal.;  heat  of  neutralisation  of  the  base  by  sulphuric  acid 
in  molecular  proportion,  +  15'5  Cal. 

Basic  quinine  sulphate  is  generally  supposed  to  have  the  composi- 
tion Q2,H2S04  +  7H2O,  but  analysis  of  a  well  crystallised  specimen 
indicated  the  presence  of  8H2O.  Quinine  contains  a  feeble  basic 
function  analogous  to  that  of  quinoline  and  a  strong  basic  function 
similar  to  that  of  the  amines  of  the  ethvlic,  allylic,  or  piperidic  series. 

C.  H.  B. 

Fractional  Fermentation.  The  Amy  loins  (Maltodextrins). 
By  G.  H.  Morris  and  J.  G.  Wells  {Trans.  Inst.  Brew.,  5,  133 — 172). 
— Starch  transformations  and  beer  worts  of  known  optical  activity 
and  cupric  reducing  power  were  fermented  with  yeast,  fractions  being 
removed  at  intervals  and  the  amounts  of  alcohol  estimated  in  them ; 
the  alterations  in  optical  activity  and  cupric  reducing  power  were  also 
noted.  Practically  the  whole  of  the  malt  extract  sugars  are  fermented 
in  the  first  48  hours,  and,  after  this,  the  three  estimations  give  iden- 
tical results  as  to  the  amount  of  fermented  matter  calculated  as 
maltose.  Subsequently,  that  is,  during  the  secondary  fermentation, 
when  all  the  free  maltose  has  been  removed,  the  quantity  of  alcohol 
formed  and  the  optical  activity  indicate  a  larger  amount  of  maltose 
than  does  the  cupric  reducing  power.  The  authors  assume  that  the 
amount  of  copper  oxide  reduced  by  any  amyloin  is  proportional  to  the 
quantity  of  combined  maltose  which  it  contains,  whilst  the  amount  of 
alcohol  produced  corresponds  with  the  free  maltose  resulting  from  the 
hydrolysis  of  the  amylo'ins  by  the  yeast. 

Interesting  results  were  obtained  with  two  varieties  of  pure  yeasty 
namely,  Saaz  yeast  and  Frohberg  yeast ;  the  former  ferments  about  one- 
seventh  less  matter  than  the  latter.  The  relative  attenuations  are 
uninfluenced  by  the  quantity  of  yeast  employed,  the  temperature,  and 
degree  of  aeration  of  the  wort,  and  they  remained  constant  for  six 
months.  The  addition  of  diastase  caused  a  further  fermentation  in 
both  cases.  When  a  beer  fermented  to  its  fullest  extent  with  Saaz 
yeast  is  sown  with  Frohberg  yeast,  fermentation  recommences,  and 
continues  to  the  point  it  would  have  attained  had  the  latter  yeast 
been  employed  from  the  commencement.  When  crystallised  maltose 
is  added  to  a  beer  fermented  to  its  lowest  point  by  Saaz  yeast,  fer- 
mentation again  sets  in  and  continues  until  all  the  maltose  is  fer- 
mented. It  is  further  shown  that  whilst  Saaz  yeast  is  incapable  of 
fermenting  anything  beyond  free  maltose  (probably  on  account  of  the 
absence  of  diastatic  power),  Frohberg  yeast  readily  ferments  the 
amyloins  of  the  low  type,  to  which  class  the  authors  believe  Lintner's 
so-called  isomaltose  to  belong.  A.  R.  L. 

Hydroxy lamine  and  its  Homologues.  By  C.Kjellin  (jE?er.,  27, 
587 — 588). — The  author  refers  to  a  recent  paper  by  Briihl  oa  this 
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subject  (tills  vol.,  i,  9),  and  points  out  that  the  results  published 
simultaneously  in  his  own  paper  {loc.  cit.)  were  obtained  independ- 
ently of  Briihl.  ^-Ethylhydroxylamine  is  much  more  stable  than 
Briihl  states,  and,  when  pure,  may  be  kept  for  several  days  without 
undergoing  decomposition.  J.  B.  T. 

Condensation  of  Isovaleraldehyde  with  Acetone.  By  P.  Bar- 
BiER  and  L.  Bouyeault  (Compt.  rend.,  118,  198 — 201). — A  mixture  of 
isovaleraldehyde  100  parts,  acetone  100  parts,  sodium  hydroxide  solu- 
tion (1  :  10)  100  parts,  water  600  parts,  is  allowed  to  remain  at  the 
ordinary  temperature  with  frequent  agitation  for  three  days  ;  the 
supernatant  layer  of  liquid  is  then  separated,  dried  by  means  of  fused 
sodium  acetate,  and  fractionated.  The  greater  part  passes  over 
between  170°  and  190°,  and  obstinately  retains  water,  v.^hich  is  re- 
moved by  boiling  it  for  a  short  time  with  acetic  anhydride  and  again 
fractionating. 

The  purified  product  is  a  colourless  mobile  liquid  of  agreeable 
odour  resembling  that  of  amylic  acetate ;  it  has  the  composition 
CsH^O,  boils  at  180°  under  a  pressure  of  750  mm.,  sp.  gr.  at  0°  = 
0-8580;  refractive  index  at  17'8  for  X645  =  1-4425  and  for  X4526  = 
1-4581. 

With  a  hydrogen  alkali  sulphite,  after  long  contact,  it  yields  a 
crystallised  product ;  when  treated  in  the  cold  with  a  mixture  of 
sodium  hydroxide,  sodium  hypobromite,  and  potassium  iodide  it 
yields  iodoform.  It  is  also  decomposed  by  the  hypobromite  alone  but 
does  not  seem  to  yield  bromoform.  With  Crismer's  reagent  it  yields 
a  liquid  oxime,  boiling,  with  slight  decomposition,  at  225 — 230"  under 
ordinary  pressure;  this  oxime  yields  a  sodium  salt  insoluble  in  con- 
centrated sodium  hydroxide  solution,  and  an  oily  benzoyl-derivative. 
When  heated  with  alcohol  and  sodium,  it  yields  a  very  small  quantity 
of  methylhexylcarbinol,  together  with  a  large  quantity  of  a  liquid 
substance  of  high  boiling  point,  which  seems  to  be  the  corresponding 
pinacone. 

When  oxidised  with  chromic  mixture,  the  compound  CgHuO  yields 
nothing  but  isovaleric  acid,  and,  therefore,  it  must  be  regarded  as  iso- 
amylideneacetone,  CHMeo'CHg'CHiCH'COMe.  It  differs  in  its  properties 
from  the  compound  obtained  by  Wallach  by  the  action  of  heat  on 
cinoleic  anhydride,  and  therefore  the  latter  is  not  isoamylideneacetone 
as  Tiemann  and  Semmler  supposed,  but  must  have  a  different  con- 
stitution, as  Wallach  originally  stated.  C.  H.  B. 

Heat  of  Combustion  of  Fatty  Acids.  By  F.  Stohmann,  0. 
Kleber,  H.  Langbein,  and  P.  Offenhauer  {J.  pr.  Chem.,  [2],  49, 
99 — 129). — The  authors  have  redetermined  the  thermal  values  for 
the  fatty  acids  (Abstr.,  1886,  296).  They  describe  the  new  method, 
and  give  the  following  values  for  solid  acids  (see  next  page). 

It  will  be  noted  that  the  only  two  isomeric  acids  in  the  list  have 
practically  the  same  heat  of  formation.  Formic  acid  should  possess 
greater  energy  than  acetic  acid,  for  the  difference  between  their 
heats  of  combustion  is  smaller  than  it  should  be ;  the  same  has  been 
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observed  in  the  case  of  oxalic  acid  in  comparison  with  malonic  acid. 
In  their  other  relationships  these  two  acids  stand  apart  from  the  rest 
of  those  in  their  series,  indicating  that  they  are  more  energetic  com- 
pounds (compare  Ostwald,  Lehrbiich,  [2],  2,  i,  650). 

Heat  of  Heat  of 

combustion.    Difference,     formation. 

Cal.  Cal.  Cal. 

Formic  acid,  CH.O2    59-0  ..^^  104-0 

Acetic  acid,  CJIA 2067  !^i  f.  119-3 

Propionic  acid,  CaHgO^ 364'0  ^X^il  125-0 

Normal  butyric  acid,  C4H8O2 520-4  tz^,^  131-6 

Normal  valeric  acid,  C5H,o02 6772  \'2^  ^^  137-8 

Isobutylacetic  acid,  CsHiaOa 8322)  \  !'^^  ^  [  (145-8 

Diethylacetic  acid,  OeHio.Oa 832-3]  ^|'^^  t^  (145-7 

Ethylpropylacetic  acid,  C7H14O2.  . .  988-8  j^^  ^  152-2 

Dipropylacetic  acid,  CsHigOs 1145-0  |^2 1  1590 

Heptylacetic  acid,  C9H18O2 1302  3  |, '  ^  164-7 

Normal  capric  acid,  C10H00O2 1458*3  j^2  ^  171-7 

Undecylic  acid,  CUH22O2 1615-9  j^^  ^  177-1 

Laurie  acid,  C,2H2402 1771-8  j^^  ^     0  184-2 

Myristic  acid,  C14H28O2 2085-9  j ri  9     9  196-1 

Palmitic  acid,  C16H32O2 2398-4  T^A7^9  209-6 

Stearic  acid,  CsHaeO^ 2711-8  T?7.ns.9  222-2 

Arachidic  acid,  C00H40O2 3025-8  7 2^  o     9  234-2 

Behenic  acid,  CooHiiOa   3338-3  -^^^j.-iXJ  247-7 

The  following  figures  for  bibasic  acids  are  given  : — 

Heat  of  Heat  of 

combustion.  formation. 

Malonic  acid,  C3H4O4 207-3  212-7 

Methylmalonic  acid,  C4He04 362-5  220-5 

Ethylmalonic  acid,  CsHgOi 517-9  228-1 

Dimethylmalonic  acid,  CsH^Oi  . .  515-3  230-7 

Methylethylmalonic  acid,  CeHjoOi  676-0  233-0 

Isopropylmalonic  acid,  C6H10O4. .  675-2  233-8 

Propylmalonic  acid,  C6H10O4 675-0  234-0 

Diethylmalonic  acid,  C7H12O4 832-9  239-1 

Etbylpropylmalonic  acid,  CsHuOi  989*9  245-0 

Dipropylmalonic  acid,  C9H16O4...  1146-1  251-9 

Heptylmalonic  acid,  CoHigOi 1302-7  258-3 

Octylmalonic  acid,  CnH2o04 1458-5  265-5 

Cetylmalonic  acid,  C19H36O4 2707-7  320*3 


The  following  conclusions  concerning  the  formation  of  acids  from 
the  corresponding  hydrocarbons,  may  be  drawn: — (1)  The  reaction 
^H  +  COOH  is  not  represented  by  any  constant  thermal  change. 
(2)  The  formation  of  solid  monobasic  saturated  acids  from  the  solid 
hydrocarbons  is  accompanied  by  a  loss  of  energy  represented  by  from 
2-4  to  4-4  Cal.  (3)  In  the  transition  of  the  monobasic  saturated  acids 
to  the  malonic  acids,  the  thermal  change  is  nearly  nil.     (4)  In  the 


226  ABSTRACTS  OF  CHEMICAL  PAPERS. 

transition  of  acetic  to  malonic  acid  and  of  formic  to  oxalic  acid,  there  is 
an  increase  of  energy  represented  by  0*6  Cal.  and  0"8  Cal.  respectively. 
(5)  In  the  transition  of  solid  monobasic  acids  to  normal  bibasic  acids 
(except  oxalic  and  malonic  acids)  there  is  a  regular  loss  of  energy, 
amounting  to  5-1 — 8*3  Cal.  in  the  groups  with  an  even  number  of 
carbon  atoms  and  to  3-3— 5'4  Cal.  in  those  with  an  uneven  number  of 
carbon  atoms.  (6)  In  the  succinic  series  the  transition  of  solid 
monobasic  acids  is  accompanied  by  a  regular  loss  of  energy  repre- 
sented by  2-7— 7*2  Cal. 

The  heat  of  combustion  of  allylmalonic  acid,  C6Hf,04,  is  638'1  Cal. ; 
that  of  benzylmalonic  acid,  C10II10O4,  is  1085*9  Cal.  ;  that  of  tri- 
carballylic  acid  is  516*3  Cal.  A.  G.  B. 

Cryoscopic  Behaviour  of  Acetates  of  Feeble  Bases.    By  A. 

Ghira  (Gazzetta,  23,  ii,  598 — 601). — The  acetates  of  triethylamine, 
diethylamine,  piperidine,  and  coniine  exercise  abnormal  depressions 
on  the  freezing  point  of  benzene;  their  behaviour  is  thus  analogous 
to  that  of  the  acetates  previously  examined  by  the  author  (Abstr.^ 
1893,  i,  667).  W.  J.  P. 

Solubility  of  Silver,  Calcium,  and  Barium  CEnanthylatey 
and  of  Calcium  and  Barium  Trimethylacetate.  By  H.  Landau 
(Monatsh.,  14,  707 — 718). — The  solubilities  were  determined  accord- 
ing to  Baupenstrauch's  method  {Monatsh.,  1885,  563).  Solubility 
curves  are  given  in  the  original  paper.  The  following  equations 
were  calculated  from  the  results  : — 

Silver  oenanthylate,  S  =  0*063475  +  0*00188089/^  +  0*000001303^^ 
+  0*00000006429^'. 

Barium  oenanthylate,  from  1*6  to  30*7°,  S  =  1*7602  +  0*00340552 
(^—1-6)  -  0*0000040143(;^  -  1*6)^  from  30*7  to  83*5°,  S  =  1*6577  -h 
0*00609193(^-.30*7)  +  0*000168803(?^  -  30*7)^ 

Calcium  oenanthylate  from  2  to  15*8°,  S  =  0*88986  -0-0033093(i5  —  2) 
-  0*00081334(;^  ^  2)'^  from  15-8  to  41°,  S  =  0*7849  -  0*00034732 
{t  -  15*8)  +  0*000017719(!^  -  15*8)-;  from.  41  to  76°,  S  =  0*7874  -h 
0004943(^  -  41)  -  0*00006826(^5-41)-. 

Barium  trimethylacetate,  S  =  34*2546  —  0*0356536(i^  —  2)  — 
0-00251518(2!  -  2)'^  +  0*000047568(^  -  2)^. 

Calcium  trimethylacetate,  from  1  to  37*3°,  S  =  7*2424  -  0*0517275 
(2!  -  1)  +  0*00077773(1!  -  1)-;  from  37*3  to  78*5%  L  =  6*38^4  + 
0*0177155(^  -  37-3)  +  0'00013074(i!  to  37*3)-.  E.  C.  R. 

Parasorbic  Acid.  By  0.  Doebner  {Ber.,  27,  344— 351).— Para- 
sorbic  acid,  CeHgOa,  was  prepared  by  the  author  from  the  residue 
left  after  the  extraction  of  malic  acid  from  the  juice  of  mountain 
ash  berries.  On  distillation  with  steam  and  subsequent  purification,  it 
boiled  at  221°  under  atmospheric  pressure,  and  at  136°  under  30  mm., 
a  small  quantity  of  resinous  matter  being  always  left  behind.  It  did 
not  solidify  in  a  freezing  mixture,  and  at  21°  had  the  sp.  gr,  1*0628. . 
When  pure  it  had  no  acid  reaction,  but  became  acid  on  standing.     It 
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is  dextrorotaioiy,  having  the  specific  rotation  [^c];  =  +  40*S°,  and  its 
heat  of  of  combustion  is  7o8'4  Cal. 

It  combines  with  bromine,  yielding  an  oil  of  the  composition 
OeHgOoBro.     N'o  tetrabromide  could  be  obtained. 

Its  salts  do  not  correspond  with  an  acid  CcHgOj,  but  ^ith  an  acid 
CeHioOs,  the  barium  salt,  for  instance,  being  Ba(C6H903)2.  The 
ethylic  salt  could  not  be  prepared,  ethyl ic  sorbate  being  obtained  in 
its  stead. 

Parasorbic  acid  passes  into  the  isomeric  sorbic  acid  when  heated 
for  a  short  time  with  solid  potash  and  a  few  drops  of  water,  the  yield 
being  70  per  cent.  Sorbic  acid  on  the  other  hand  cannot  be  trans- 
formed  into  parasorbic  acid. 

These  reactions  point  to  the  conclnsion  that  whereas  sorbic  acid  is- 

a  doubly  unsaturated  acid,  CHa'CHiCH-CHiCH-COOH,  the  isomeric 

parasorbic  acid  is  the  lactone  of  a  singly  unsaturated  acid,  its  formula 

—  CH 
being  in  all  probability,  CH3'CH2*CH<[q.pq^CH.  j    ^ 

Crystalline  Constituent  of  the  Fruit  of  Picramnia  Camboita. 
Engl.  By  B.  Geutznee  (Chem.  Zeit,  17,  1851— 1852).— The  author 
has  previously  described  an  acid  from  the  fat  of  the  fruit  of 
picramnia  camhoita  Engl. ;  further  investigation  has  shown  that  the 
fat  is  a  triglyceride  of  tariric  acid,  and  is,  therefore,  identical  with 
the  fat  obtained  by  Arnaud  from  the  seeds  of  a  shrub  belonging 
to  the  genus  Picramnia  or  Tarari  (Abstr.,  1892,  582).  Silver 
tarirate  crystallises  in  needles,  darkens  slowly  on  exposure  to  light, 
and  commences  to  decompose  at  160°.  The  barium  salt  is  amor- 
phous and  anhydrous,  and  becomes  yellow  at  180°.  The  dibromo- 
additive  compound  melts  at  32°.  The  tetrabromo-deri native, 
CisH32Br402,  melts  at  138°  instead  of  125°  as  stated  by  Arnaud  (loc. 
cit).  J.  B.  T. 

Remarkable  Intramolecular  Change.  By  A.  Hantzsch  {Ber.^ 
27,  355 — 356). — The  author  has  repeatedly  shown  that  the  sole  pro- 
duct in  the  direct  brornination  of  ethylic  acetoacetate  is  ethylie 
7-bromacetoacetate  (compare  this  vol.,  i,  171),  whilst,  on  the  other 
hand,  the  bromination  of  ethylic  cupracetoacetate  leads  to  the  exclu- 
sive formation  of  ethylic  a-bromacetoacetate.  Experiments  made 
with  a  sample  of  the  a-derivative  which  had  been  prepared  some 
months  previously  showed  that  it  had  undergone  alteration,  and 
further  investigation  proved  that  this  compound,  when  allowed  to 
remain  at  the  ordinary  temperature,  is  gradually  converted  into- 
ethylic  7-bromacetoacetate.  As  to  the  mamaer  in  which  the  change 
takes  place  nothing  definite  is  known,  but  it  may  possibly  be 
due  to  the  intermediate  formation  of  a  trimethylene  derivative, 
which  then  again  reunites  with  the  liberated  hydrogen  bromide, 
forming  the  7-derivative.  A  somewhat  similar  intramolecular 
change  has  been  observed  by  Wolff  (Abstr.,  1891,  416)  who  obtained 
glyoxylpropionic  acid,  CHO'CO'CHo-CHz'COOH,  by  boiling  dibromo- 
levulinic  acid,  CHa'CO-CBrs-CHa-COOH,  with  water.         H.  G.  C. 
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Electrolysis  of  Salts  of  Organic  Acids.  I3j  W.  v.  Mii-ler  and 
J.  HoFEii  {Bar.,  27,  461 — 470). — When  a  concentrated  solution  of 
sodium  glycollate  is  electrolysed,  no  synthetic  product  is  obtained, 
the  acid  undergoing  oxidation  to  formaldehyde,  carbonic  anhydride, 
and  carbonic  oxide  at  the  positive  pole.  Sodium  a-hydroxybutyrate 
yields  propaldehyde  and  a  little  formic  acid  as  oxidation  products, 
and  the  corresponding  a-hydroxyisobutyrate  yields  acetone  in  addi- 
tion. Potassium  tartrat-e  does  not  yield  acetic  acid  and  ethylene,  as 
Bourgoin  states,  but  formaldehyde  and  formic  acid.  Sodium  /3-hydr- 
oxybutyrate,  when  electrolysed,  gives  off  unsaturated  hydrocarbons  at 
the  positive  pole.  The  salts  of  phenyl-/3-lactic  acid  and  mandelic 
acid  yield  benzaldehyde  besides  carbonic  anhydride  and  carbonic 
oxide.  The  alkaline  methoxyacetates  give  off  the  usual  gases,  the 
other  oxidation  products  being  formaldehyde,  formic  acid,  methylal, 
and  methylic  alcohol.  J.  W. 

Formula  of  the  so-called  Oxybrassidic  acid.  By  M.  Fileti 
(J.  pr.  Chem.,  [2],  49,  200). — The  author  corrects  Baruch's  quota- 
tion (Abstr.,  1893,  i,  393)  of  his  (the  author's)  statement  that  the. 
formula  in  question  is  C22H42O3,  not  C22H10O3.  A.  G.  B. 

Hydration  of  the  Calcium  Salts  of  Succinic  and  Methyl- 
ethylacetic  acids.  By  D.  Milojkovic  (Monatsh.,  14,  699 — 706). — 
Calcium  succinate,  Tvhen  crystallised  at  20 — 22°,  contains  3H2O.  At 
80—85°  it  crystallises  with  IH2O.  When  the  salt  with  SHgO  is 
shaken  with  water  at  60°  it  is  converted  into  the  salt  with  IH2O, 
and  the  salt  with  IH2O,  when  shaken  with  water  at  23°,  is  converted 
into  the  salt  with  3HoO.  These  results  explain  the  bend  which 
occurs  at  about  30°  in  the  curve  of  solubility  of  calcium  succinate. 
Calcium  methylethylacetate,  when  crystallised  at  23 — 26°,  contains 
3H2O  ;  crystallised  at  85 — 90°,  it  contains  IH2O.  The  two  salts  are 
convertible  one  into  the  other,  in  the  same  way  as  the  calcium 
succinates  of  different  degrees  of  hydration.  When  the  salt  with 
3H2O  is  shaken  with  water  at  0°  it  is  converted  into  a  salt  with 
5H2O.  These  different  degrees  of  hydration  are  shown  on  the  solu- 
bility curve  of  the  salt.  E.  C.  R. 

Action  of  Nitrous  Acid  on  Ethylic  Acetylglutarate.     By  G. 

Baldeacco  (J.  pr.  Chem.,  [2],  49, 196 — 199).— rf-Isonitrosoacetohutyric 
acid,  COMe-C(NOH)-CH2;CH2-COOH,  is  prepared  by  hydrolysing 
ethylic  acetylglutarate  with  an  alkali,  adding  sodium  nitrite  and 
acidifying ;  the  new  compound  is  dissolved  out  by  shaking  with 
ether.  It  crystallises  from  chloroform  in  large,  transparent,  colour- 
less prisms  (with  CHCI3),  melts  at  97 — 97-5°,  and  dissolves  freely  in 
alcohol,  ether,  and  warm  water,  moderately  in  benzene  and  chloro- 
form, but  not  at  all  in  carbon  bisulphide  or  light  petroleum.  Its 
alkaline  solutions  show  the  yellow  colour  characteristic  of  the 
— CO'CiNOH  group.  The  barium  salt,  with  3H2O,  and  the  hydrazone 
(m.  p.  168°)  are  described.  With  hydroxylamine,  it  yields  f^/S-di- 
isunitrosucaproic    acid,    NOH:CMe-C(]NOH)-CH2-CH2-COOH,    which 
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crystallises  in  prisms,  melts  at  180'5°,  and  dissolves  in  water,  alcohol^ 
and  ether  ;  its  solntions  in  alkalis  are  colourless.  A.  Gr.  B. 

Action  of  Ethylic  Sodiomalonate  on  Cyanuric  Chloride.  By 
W.  KoLB  (/.  pr.  Ghem.,  [2],  49,  90 — 99). — In  attempting  to  obtain 
a  trisubstitution  product  from  cyanuric  chloride  by  its  action  on 
ethylic  sodiomalonate,  the  author  isolated  a  compoufid  which  crys- 
tallises in  needles,  melts  at  190°  and  has  a  molecular  weight  cor- 
responding with  the  formula  C24N3H33O12. 

Ethylic  dihydroxycyanuromalov  ate, 

was  prepared  by  mixing  cyanuric  chloride  with  ethylic  sodiomalonate 
in  molecular  proportion.  It  crystallises  in  white,  lustrous  needles, 
melts  at  181°,  and  dissolves  in  alcohol  and  ether,  but  not  in  carbon 
bisulphide.  The  silver  derivatives,  ClolSrallioAgaOe  and  Ciol^aHiaAgOer 
were  obtained  respectively  by  adding  silver  nitrate  to  an  amraoniacal 
and  to  a  neutral  aqueous  solution  of  the  ethylic  salt ;  the  latter,  when 
heated  with  methylic  iodide,  yields  a  monomethylic  derivative  as  a 
white  crystalline  mass  of  ill-defined  melting  point.  Attempts  ta- 
separate  the  acid  by  hydrolysing  the  ethylic  salt  with  potash  failed. 
When  strong  hydrochloric  acid  at  130°  is  used  as  the  hydrolys- 
ing agent,  dihydroxycyanur acetic  acid,  N<CQ/Qjjy-j^^C"CH2*C00H, 

is  isolated ;  this  crystallises  in  needles,  decomposes  at  180°  without 
melting,  and  dissolves  in  water  and  dilute  alcohol.  The  silver  deriva- 
tive, C6N3H2Ag304,  was  prepared ;  when  it  is  heated  with  methylic- 
iodide  in  methyl  alcohol,  it  is  converted  into  dihydroxycyanuromethane, 
C3N3(OH)2Me  (with  1  mol.  HgO),  a  crystalline  mass,  whose  silver 
derivative,  C4]N'3H3Ag202>  was  prepared.  A.  G.  B. 

Rotatory  Power  of  Tartrates.  By  R.  Pribram  (Monatsh.,  14, 
739 745). — The  author  finds  the  following  numbers  for  the  rota- 
tory power  of  the  salts  of  tartaric  acid  in  aqueous  solution  at  20°,. 
P  bein""  the  percentage  strength  of  the  solution,  in  each  case  corre- 
sponding with  0-2  gram  of  tartaric  acid  in  100  c.c.  of  water. 

P.  Wd.  [M]r. 

hUCJI^O, 0-216  35-58  57-63 

(NH4)2C4H406....  0-245  35-46  65-24 

Na^ckOe 0-2589  31-11  6035 

K2C4H4O6 0-3015  25-62  57-90 

Ilb2C4H40e 0-4247  18-97  60-32 

CS2C4H4O6 0-5522  13-78  57-04 

Tl2C4H40e 0-7417  8-56  47-50 

NaHC4H40e 0-2293  27*11  4662 

KHC4H40e 0-2505  21-57  40-17 

RbHC4H40c......  0-3116  18-38  43-00 

CSHC4H4O6 0-3754  15-84  44-67 

TIHC4HA 0-4692  12-07  42-57 
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It  thus  appears  that  Oudemann's  law  is  obeyed  by  all  the  alkali 
tartrates  with  the  exception  of  normal  thallium  tartrate  (compare  this 
vol.  ii,  78).  J.  W. 

Oxidation  of  Saccharic  and  Mucic  acids  with  Potassium 
Permanganate.  By  E.  Fischer  and  A.  W.  Crossley  {Ber.,  27, 
;394! — 398). — It  has  long  been  known  that  saccharic  acid  on  further 
oxidation  with  nitric  acid  yields  tartaric  acid,  and  that  mucic  acid 
under  similar  conditions  is  partly  converted  into  racemic  acid,  but  the 
results  hitherto  obtained  have  not  been  sufficiently  definite  to  allow  of 
conclusions  being  drawn  as  to  the  configuration  of  the  two  acids. 
The  authors  find  that  if  a  dilute  solution  of  alkaline  potassium  per- 
manganate is  employed  in  place  of  nitric  acid,  much  more  satisfactory 
results  are  obtained,  saccharic  acid  being  thus  converted  into  dextro- 
tartaric  acid  and  an  excess  of  oxalic  acid,  and  mucic  acid  into  racemic 
acid  and  oxalic  acid.  This  reaction  confirms  the  configuration  of  mucic 
acid  deduced  in  the  previous  paper  (this  vol.,  i,  218),  for  the  oxida- 
tion of  an  acid  of  this  configuration  might  take  place  in  two  different 
ways,  yielding  in  one  case  dextro-  and  in  the  other  Isevo-tartaric  acid  ; 
and  as  the  probability  for  both  reactions  is  equal,  the  resulting  com- 
pound is  racemic  acid. 

With  saccharic  acid,  the  oxidation  might  also  proceed  in  two  different 
ways,  leading  to  the  formation  of  either  dextro-  or  leevo-tartaric  acid, 
but  as  a  matter  of  fact  only  the  dextro-acid  is  formed.  Which  of  the 
two  theoretically  possible  reactions  actually  occurs  can  only  be  de- 
cided when  the  exact  relation  of  the  configuration  of  dextrotartaric 
acid  to  glucose  is  known.  The  authors  endeavoured  to  ascertain  this 
by  the  oxidation  of  c^-mannonic  acid,  which  could  only  form  one 
tartaric  acid,  but  the  yield  obtained  was  so  small  that  no  definite  con- 
clusions could  be  drawn  from  it.  H.  Gr.  C. 

Conversion  of  Orthodiketochlorides  into  Chlorinated  Keto- 
R-pentenes  by  Bleaching  Powder.  By  T.  Zincke  {Ber.,  27, 
562 — 564). — The  orthodiketochlorides  described  in  another  paper  (this 
vol.,  i,  234)  are  not  converted  by  the  usual  reaction  into  chlorinated 
keto-R-pentenes  of  the  77-series,  compounds  of  the  /37-series  alone 
being  formed.  Compounds  of  both  series  are,  however,  formed  at  the 
«ame  time,  when  the  ketochlorides  are  dissolved  in  methylic  alcohol 
and  treated  with  an  aqueous  solution  of  bleaching  powder.    The  three 

CO!  'PCI 
following  77-compounds   have  been  thus  prepared,  C0<        '^  N       > 

CCla'CMe 
CClMe-CCl      ^^/OCL— CMe 
^^<CG\,-'6c\'     ^^^CClMe-CCr     ^^^^'*      *^'     /37-compounds 

CCr.CMe    ^^  ^CMe:CCl     ,  ,  ,     .      . 

^^"^CCl  -CCl  '  "^CClrCCL'  ^^®  "  obtamed  by  the  usual 
method.  The  77-ketones  resemble  the  already  known  ketone,  CsCleO, 
but  do  not  react  like  it  with  ammonia.  A.  H. 

Behaviour  of  Cinnamic  Bichloride  towards  Micro-organ- 
isms. By  A.  Stavenhagen  and  H.  Finkenbeiner  {Ber.,  27, 456 — 457). 
—  Cinnamic  dichloride  has  been  partially  resolved  into  its  optically 
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acti\^e  components  by  Liebermann  and  Finkenbeiner  (Abstr.,  1893,  i, 
415).  The  authors  have  treated  5  grams  of  the  dichloride  for  four 
•weeks  y\^ith.  Aspergillus  fumigatus,  Qjnd  isolated  1*5  grams  of  an  acid 
rotating  [aj^  =  +  1.  From  6  grams  of  dichloride  treated  with  yeast  for 
three  weeks,  2'2  grams  of  an  acid  was  obtained,  giving  [alj,  =  +  2'8. 
The  organisms  had  multiplied  during  the  above  periods,  despite  the 
formation  of  hydrogen  chloride  and  chlorocinnamene.  Blank  experi- 
ments (without  the  organisms)  showed  that  whilst  a  small  quantity 
of  chlorocinnamene  was  formed,  the  acid  remained  inactive. 

A.  R.  L. 

Ketochlorides  Derived  from  Phenol.  By  T.  Zincke  and  C. 
•ScHAUM  (Ber.,  27,  537 — 559). — Tetrachloroketodihydrobenzene, 
CeCUHoO,  has  been  previously  prepared  by  Benedikt  (Monatsh.,  4, 
233)  from  symmetrical  trichlorophenol  by  the  action  of  chlorine,  but 
a  better  yield  is  obtained  by  the  use  of  bleaching  powder.  The  com- 
pound crystallises  in  almost  colourless  monosymmetric  prisms,  with 
a  vitreous  lustre,  and  melts  at  122°  (119°  Benedikt).  It  is  readily 
reconverted  into  trichlorophenol  by  the  action  of  alkalis  or  acids. 
The  position  of  the  substituent  groups  is  one  of  the  following 
<0  :  Clo  :  CI  :  CI  =  1  :  2  :  4  :  6  or  1  :  4  :  2  :  6). 

Hexachloroketodihydrobenzene,  CeClcO,  may  be  obtained  from 
pentachloraniline  by  the  action  of  chlorine  (Langer,  Annalen,  215, 
122)  or  from  di-  and  tri-chloraniline  [1:3:5  and  1:3:4:5.  NH2 
=  1],  but  it  is  best  prepared  by  heating  a-heptachloroketotetrahydro- 
benzene  (m.  p.  98°)  at  200 — 210°,  the  elements  of  hydrogen  chloride 
l)eing  eliminated  and  the  hexachloro-compound  formed.  The  corre- 
sponding jS-heptachloro-compound  (m.  p.  80°)  yields  the  hexachloro- 
ketone  when  heated  with  an  excess  of  potassium  acetate  and  glacial 
acetic  acid.  Hexachloroketodihydrobenzene  forms  either  tabular  or 
needle-shaped  crystals  of  the  quadratic  system.  It  melts  at  106°  and 
decomposes  at  260"  with  formation  of  a  substance  of  the  formula 
-CiaClgOa.  It  is  converted  into  pentachlorophenol  by  reduction  or  by 
heating  with  90  per  cent,  acetic  acid  ;  in  acetic  acid  or  chloroform 
solution,  it  is  not  altered  by  chlorine.  It  reacts  with  sodium 
methoxide,  yielding  the  same  substance  as  the  heptachloroketones, 
from  the  nature  of  which  its  constitution  has  been  deduced. 

Heptachloroketotetrahydrobenzene,  CgCItHO. — Two  compounds  of 
this  formula  are  produced  by  the  action  of  chlorine  on  metachlor- 
aniline  dissolved  in  acetic  acid,  the  a-isomeride  being  formed  in 
larger  quantity.  The  substance  melting  at  78"5 — 80°,  described 
by  Beilstein  (Ber.,  11,  2182)  as  formed  by  the  chlorination  of  meta- 
•claloracetanilide,  is  probably  a  mixture  of  these.  The  a-compound 
•crystallises  in  large,  lustrous,  monosymmetric  prisms,  which  lose 
their  lustre  and  transparency  after  a  time.  It  is  readily  soluble 
in  ether,  chloroform,  &c.,  less  readily  in  light  petroleum,  and  has  a 
characteristic  camphor-like  odour.  It  melts  at  98°,  and  decomposes  at 
170°,  the  hexachloroketone  being  formed.  It  is  very  readily  reduced 
to  tetrachlorophenol  (Zincke  and  Wallbaum,  Abstr.,  1891,  708)  by 
stannous  chloride,  sodium  sulphite,  or  potassium  iodide,  and  is  con- 
verted into  pentachlorophenol  when  boiled  with  potassium  acetate  and 
acetic  acid  or  if  heated  with  alcohol  at  250°. 
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The  ^-compound  forms  lustrous,  rhombic  crystals,  and  hehaves 
towards  solvents  in  a  similar  manner  to  the  a-compound.  It  melts 
at  80°,  and  when  heated  to  220°  loses  the  elements  of  hydrogen 
chloride  and  chlorine,  forming  the  compound  CisClsOa,  which  crys- 
tallises in  soft,  lustrous,  white  needles,  does  not  melt  below  280'',  and 
is  remarkably  stable  towards  reagents.  The  y3-heptachloro-  ketone  i» 
reduced  by  stannous  chloride  to  tetrachlorophenol,  and  by  sodium 
sulphite  and  potassium  iodide  to  pentachlorophenol,  and  when  heated 
with  potassium  acetate,  yields  the  hexachloroketo-compound,  identical 
with  that  obtained  by  simply  heating  the  isomeric  a-heptachloro- 
ketone. 

Action  of  Sodium  Methoxide  on  Hexa-  and  Septa  ■chlorohetotetrahydro- 
heiizene. — When  one  of  these  ketochlorides  is  dissolved  in  methylie 
alcohol  and  treated  with  sodium  methoxide,  the  liquid  being  fil- 
tered from  the  common  salt  which  separates,  and  then  acidified,  a 
substance  of  the  formula  C6Cl3(OMe)4'OH  is  precipitated  ;  this  is 
sparingly  soluble  in  ether,  or  light  petroleum,  but  more  readily  in 
acetic  acid,  acetone,  or  methylie  alcohol,  from  the  last  of  which  it 
separates  in  transparent,  well-developed,  tabular  crystals,  melting  at 
142 — 143°.  It  has  a  distinctly  acid  character,  and  forms  a  yellow, 
crystalilne  barium  salt.  When  heated  with  aqueous  soda  or  baryta 
.Avater,  it  is  converted  into  the  compound  C6Cl3(OMe)2(OII)0,  which 
is  soluble  in  alkalis,  whilst  acids  remove  all  the  methoxy-groups, 
forming  trichlorohydroxyquinone,  C6Cl3(OH)02.  When  heated  alone 
or  in  solution,  the  methylate  loses  a  molecule  of  methylie  alcohol, 
and  forms  the  neutral  compound  C6Cl3(OMe)30,  which  is  readily 
soluble  in  alcohol,  &c.,  sparingly  in  light  petroleum,  crystallises  in 
thick,  transparent,  yellow  tablets,  and  melts  at  78^  When  a  few 
drops  of  an  aqueous  alkali  are  added  to  its  solution  in  methylie  alcohol^ 
it  is  reconverted  into  the  tetramethoxy-derivative.  It  combines  in 
the  same  manner  with  ethylic  alcohol  to  form  an  ethylate,  which 
forms  small,  white  needles,  melting  at  140°  with  decomposition. 

The  compound  C6Cl3(0Me)3O,  as  well  as  its  methylate,  is  converted 
by  reduction  into  trichlorodimethoxyphenol, 

C6Cl3(OMe)2-OH  [CI3  :  (0Me)2  :  OH  =  1  :  2  :  4  :  3  :  5  :  6], 

which  is  readily  soluble  in  alcohol,  and  crystallises  in  long,  colourless 
needles  melting  at  110°.  It  dissolves  without  change  in  alkalis  and 
alkali  carbonates  and  yields  an  acetate  which  forms  thick  tablets  and 
melts  at  65°.  Trichlorodimethoxyphenol  is  converted,  by  treatment- 
with  nitric  acid,  into  trichloroparamethoxyorthoquinone,  C6Cl3(OMe)02, 
which  crystallises  in  deep  red  plates  melting  at  93 — 94°.  It  is  re- 
duced by  aqueous  sulphurous  acid  to  tridiloroparametlwxy catechol, 
C6C]3(OMe)(OH)2,  which  forms  thick,  pointed  crystals  melting  at 
118°.  It  is  sparingly  soluble  in  water,  readily  in  alcohol  and  in 
aqueous  alkalis,  and  is  oxidised  by  nitric  acid  to  the  quinone.  Its 
acetate  crystallises  in  aggregates  of  short,  thick  needles  melting  at- 
108. 

When  the  trichloromethoxyquinone  is  dissolved  in  acetic  acid  and 
concentrated  hydrochloric  acid  is  added,  the  red  colour  of  the  solu- 
tion at  first  considerably  deepens,  and  the  liquid  then  probably  contaiBS. 
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^^Mrichloroparaliydroxyorthoqidnone  [0:0:  OH  =  1:2:4];  it  soon 
,^Rbecomes  lighter  in  colour,  however,  and  deposits  the  isomeric  frichlor- 
^^■orthohydroxyparaquinone  [O  :  OH  :  0  =  1  :  2  :  4],  formed  by  intra- 
molecular change  ;  the  latter  is  best  prepared  by  boiling  an  acetic  acid 
solution  of  the  methjlate  with  hydrochloric  acid.  When  the  substance 
is  slowly  crystallised  from  ether,  orang-e-red  prisms  are  obtained,  but, 
on  heating,  these  are  converted  into  a  yellow,  powder,  which  melts  at 
194° ;  this  yellow  powder  is  reconverted  into  the  orange-red  crystals 
by  slow  crystallisation  from  ether  containing  a  little  acetic  acid. 
The  quinone  forms  a  deep- violet  coloured  solution  in  water,  which 
is  decolorised  by  mineral  acids ;  its  solution  in  aqueous  soda 
is  colourless,  but  becomes  violet  on  dilution.  When  heated  with 
an  alkali,  it  is  converted  into  chloranilic  acid.  On  reduction,  ifc 
is  converted  into  trichloroparahydroxyquinol^  C6Cl3(OH)3,  which  melts 
at  160°  and  separates  from  benzene  or  acetic  acid  in  crystals  contain- 
ing benzene  or  acetic  acid  of  crystallisation.  Its  solution  in  water  is 
colourless,  but  becomes  violet  when  heated,  whilst  in  alkalis  it  forms 
deep-green  solutions,  which  become  brown  on  standing,  the  quinone 
being  formed.  The  acetate  forms  fine,  white  needles  melting  at  171°. 
When  the  tetramethoxide,  C6Cl3(OMe)4HO,  or  the  compound 
C6Cl3(OMe)30,  is  heated  with  dilute  aqueous  soda,  it  is  converted 
into  a  substance  of  the  formula  CGC!3(OMe)2(OH)0,  which  forms 
thick,  almost  colourless  needles  melting  at  159 — 160°.  The  barium 
.^alt,  with  2H2O,  crystallises  in  small,  golden-yellow,  lustrous  tablets. 
The  acetate  forms  colourless  prisms  melting  at  91°.  This  substance 
is  teadily  converted  into  trichlorohydroxyparaquinone  by  boiling  with 
water  or  acids,  but  not  in  presence  of  alkalis. 

Trichlororthomethoxyquinol,  OMe*C6Cl3(OH)2,  isomeric  with  the 
ti'ichloromethoxy catechol,  described  above,  is  obtained  from  the  fore- 
going compound  by  reduction  with  zinc  dust  in  alkaline  solution. 
It  forms  compact,  colourless  crystals  melting  at  116°.  The  acetate 
is  readily  formed,  but  has  not  been  obtained  in  the  crystalline  state. 

It  follows  from  the  nature  of  the  reaction  of  the  hexa-  and  hepta- 
chloroketones  with  sodium  methoxide,  that  these  compounds  must  be 
represented  by  (he  following  formulae. 

co<^cj»:cei>cci 

Hexachloroketone. 

Hepfcacbloroketones. 

Which  of  the  two  formulae  must  be  ascribed  to  the  a-  and  which  to 
the  /3-heptachloroketone  has  not  yet  been  decided. 

Octochloroketotetrahydrobenzene,  which  has  been  prepared  by 
Benedikt  (Monatsh.,  4,  607),  from  pentachlorophenol  and  by  Zincke 
tf.nd  Wallbaum  from  perchlorometahydroxybenzoic  acid,  cannot  be 
prepared  from  the  hexachloroketone  and  does  not  react  with  sodium 
inethoxide  in  the  cold.  It  has  probably  one  of  the  following 
formulae :  t 
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lco<ccW>cci,        co<cctccij>cci. 

1:3:4:  h-Triclilor aniline,  employed  in  the  preparation  of  ihu 
hexacLloroketone,  is  obtained  from  dichloroparanitraniline  by  means 
of  the  diazo-reaction  and  subsequent  reduction.  It  foims  long^ 
brittle  needles  and  melts  at  100°.  A.  H. 

Action  of  Chlorine  on  Ortho-  and  Para-Diamines.    By  T. 

ZiNCKE  {Ber.,  27,  560 — 562).— The  chlorinated  orthodiketones  and 
orthoquinones  have  hitherto  been  prepared  either  directly  from  the 
quinones,  or  their  reduction  products,  or  by  the  action  of  chlorine 
on  the  hydrochlorides  of  the  amidophenols.  In  addition  to  these 
methods,  they  may  be  readily  obtained  by  the  action  of  chlorine  on 
the  hydrochlorides  of  the  orthodiamines  dissolved  in  aceiic  acid.  In 
this  way,  diketochlorides  of  toluene,  trichlorotoluene,  and  metaxylene 

have  been  prepared,  CMe<^^j^^^>CO,      CMe<^g^;^^^^>CCl,, 

GClMe<^pp/_^PQ>'CO,  and  these  have  been  conyerted,  by  reduc- 
tion and  subsequent  oxidation,  into  numerous  derivatives.  Similar 
derivatives  have  also  been  obtained  from  orthodiamidopseudocumene. 
These  diketochlorides  resemble  hexachlorodiketone,  C6CI6O2,  in  [their 
general  properties,  but  do  not  react  in  the  usual  manner  with  alkalis. 
The  paradiamines  may  also  be  employed  in  a  similar  manner. 

A.  H. 

Derivatives  of  Chloracetocatechol  and  Chlorogallaceto- 
phenone.  By  S.  K.  Dzeezgovsky  (J.  Buss.  Chem.  Soc,  25,  275 — 291). 
— BimetJiylamidoacetocatecJiol,  C6H3(OH)2*CO*CH2*NMe2,  is  prepared 
by  the  action  of  dimethylamine  (2  mols.)  on  chloracetocatechol 
(1  mol.)  in  alcoholic  solution.  The  base  itself  can  only  be  obtained 
with  great  difficulty.  The  oxalate,  however,  crystallises  well  frona 
alcohol  and  from  water,  in  colourless  prisms  which  melt  at  235°  with 
partial  decomposition.  The  hydrochloride  can  be  obtained  from  the 
oxalate  by  precipitation  with  calcinm  chloride,  and  crystallises  froni 
water  in  needles  melting  at  232°. 

Dimethylamidoacetopyrogallol,  C6H2(OH)3'CO'Cn2*]SrMe2,  can  be- 
prepared  in  like  manner,  chloracetopyrogallol  being  used  instead  of 
chloracetocatechol.  The  oxalate  and  tartrate  crystallise  in  colourless- 
prisms,  melting  at  190°  and  205 — 206°  respectively. 

AnilidoacetocatecJiol,  C6H3(OH)2*CO-CH2*NHPh,  crystallises  from 
alcohol  in  greenish-yellow  prisms,  melting  at  149°.  The  correspond- 
ing orthotoluidide  and  paratoluidide  melt  at  157°  and  103°  respec- 
tively. Methylanilidoacetocatechol  melts  at  155°,  and  is  sparingly 
soluble  in  boiling  water. 

Mefhylanilidoacetopyrogallol,  C6H2(OH)3'CO'CH2*NMePh,''[ crystal- 
lises in  yellow  plates,  melting  at  168°. 

Dimethylaniline  acts  on  the  chloro-derivatives  of  acetopyrogallol 
and  acetocatechol  with  formation  of  the  chlorides 

C6H2(OH)3-CO-CH2-NMe2PhC],H20, 
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melting  at  123°,  and  C6H3(OH)3-CO-CH2-NMe2PliCl,  melting  at  162° 
with  decomposition. 

The  following  compounds  have  also  been  prepared  by  the  author. 
Paramidophenetolacetopyrogallol,  C6H2(OH)3*CO*CH2*NH'C6H4*OEt, 
m.  p.  144°.  The  chlorides,  C6H3(OH)2-CO-CH2'C9NH7Cl,  m.  p.  139°,  and 
C6H2(OH)3-CO-CH2-C9T^H7Cl,  m.  p.  104  from  quinoline.  The  chloride, 
C6H3(OH)2-CO-CH2-C5NH5Cl,  m.  p.  265°  with  decomposition,  from 
pyridine.  The  corresponding  base,  C6H3(OH)2-CO-CH2-C5]N'H5-OH, 
obtained  from  the  sulphate  and  barium  carbonate,  melts  at  188°.  The 
chloride,  C6H2(OH)3-CO-CH2-C5NH5Cl,  m.  p.  180°,  from  pyridine. 
Piperidineacetocatecholy  C6H3(OH)2-CO-CH2-C5NHio,  m.  p.  187—188°. 
The  chloride  melts  at  250°.  J.  W. 

Thermochemical  Values  of  the  Functions  of  Orcinol.    By 

DE  FORCRAND  (Compt.  rend.,  118,  284 — 286). — The  sodium  derivatives 
of  orcinol  alter  rapidly  when  exposed  to  air,  and  also  retain  water  or 
methylic  alcohol  even  at  moderately  high  temperatures.  If  ethylic 
alcohol  is  employed  as  the  solvent,  the  results  are  not  satisfactory. 
The  monosodium  derivative  is  best  obtained  by  heating  orcinol  in  a 
current  of  hydrogen  with  a  solution  of  the  calculated  quantity  of 
sodium  hydroxide.  The  disodium  derivative  is  prepared  by  dis- 
solving anhydrous  orcinol  in  absolute  methylic  alcohol,  adding  the^ 
calculated  quantity  of  sodium,  and  afterwards  expelling  the  methylic 
alcohol  in  a  current  of  dry  hydrogen.  Both  products  are  very  de- 
liqnescent. 

Heat  of  dissolution  of  anhydrous  orcinol  at  -f  10°  =  — 2*64  Cal. ; 
of  the  monosodium  derivative,  +  8*46  Cal.  ;  of  the  disodium  deriva- 
tive, +  17*44  Cal.  Berthelot  and  Werner's  determinations  of  the 
heats  of  neutralisation  were  confirmed.     It  follows  that 

C7H6(OH)2   sol.    +  Na   sol.   =   H   gas  -f 

CvHeCOH) (ONa)  sol , develops  +40-23  Cal. 

C7H6(OH)(ON'a)   sol.  +  Na  sol.  =  H  gas 

+  C7H6(ON'a)2  sol „         +39-13     „ 

C7H6(OH)2  sol.    +    Na2  sol.   =  H2  gas  + 

C7H6(ONa)2  sol „         +79-36    „ 

The  mean  value  of  the  two  functions  is  +  39-68  Cal.,  a  number  very 
similar  to  those  obtained  with  other  phenols.  C.  H.  B. 

Phloroglucitol.  By  W.  Wislicenus  (Ber.,  27,  357— 359).— When 
phloroglucinol  is  carefully  reduced  by  means  of  sodium  amalgam  in 
the  cold  in  an  approximately  neutral  solution,  it  is  converted  into 
1:3:  h-trihydroxyhexamethylene  or  phloroglucitol,  C6H12O3.  This  is  ex- 
tracted from  the  products  of  the  reaction  with  ether,  and  the  ethereal 
solution  evaporated  under  diminished  pressure.  The  syrup,  after  a 
time,  deposits  crystals  of  phloroglucitol,  which  can  be  purified  by  re- 
crystallisation  from  water,  or  from  dilute  alcohol.  It  is  thus  obtained 
in  well-developed  colourless  rhombohedra,  which  contain  2  mols.  H2O, 
fhe  latter  being  gradually  evolved  in  the  desiccator,  and  completely 

s  2 
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at  85''.  When  heated,  it  froths  up  at  115°,  losing  the  water  of  Cry- 
stallisation and  again  becoming  solid,  and  on  further  heating  the 
anhydrous  compound  melts  at  184 — 185°  and  distils  at  about  300° 
almost  without  decomposition,  if  the  quantity  taken  is  small.  It  has 
a  faint,  purely  sweet  taste,  and  shows  none  of  the  colour  reactions 
given  by  phloroglucinol.  H.  G.  C. 

Carbamide  Derivatives  of  Paraphenylenediamine.  By  H. 
ScHiFF  and  A.  Ostrogovich  (Ber.,  27,  398—401). — When  tolidine 
dihydrochloride  is  treated  with  sodium  acetate,  the  monhydro- 
chloride  is  produced  without  any  acetyltolidine,  whereas  the  corre- 
sponding salt  of  paraphenylenediamine,  when  boiled  with  aqueous 
sodium  acetate,  is  converted  into  acetylparaphenylenediamine  hydro- 
chloride, HCl,!N'H2*C6H4'NHAc.  When  this  substance  is  treated 
with  a  second  molecule  of  sodium  acetate,  no  di acetyl  compound  is 
produced,  but  the  free  base  is  simply  separated.  Acetylphenylenedi- 
amine  reacts  with  ethylic  chloroformate  to  form  acetamidophenylure- 
thane,  NHAc-C6H4*NH'COOEt,  which  crystallises  in  small,  hard 
prisms,  melting  at  202*5°.  It  dissolves  in  concentrated  hydrochloric 
acid,  and  is  converted,  by  boiling  with  this  acid,  into  amidophenylure- 
thane  hydrochloride,  which  is  readily  soluble  in  water  and  alcohol,  and 
melts,  with  decomposition,  at  242 — 244°.  The  free  base  has  been 
previously  prepared  by  the  reduction  of  the  corresponding  nitro- 
urethane.  JJramidophenylur ethane,  NHa'CO-NH-CeHi-NH-COOEt,  is 
obtained  by  the  action  of  the  hydrochloride  on  aqueous  potassium 
cyanate.  It  is  soluble  in  alcohol,  insoluble  in  ether,  and  crystallises 
in  colourless  prisms,  melting  at  197 — 198°.  Di-acetylamidophenyl- 
carbamide,  CO(NH*C6H4*NHAc)2,  is  prepared  by  fusing  acetylphenyl- 
enediamine  with  carbamide ;  when  the  melt  is  extracted  with 
dilute  hydrochloric  acid,  it  is  left  as  a  colourless,  crystalline 
mass,  which  is  almost  insoluble  in  the  usual  solvents,  and  melts  at 
344°  (corr.).  The  hydrochloric  acid  extract  contains,  in  addition  to 
unattached  acetylphenylenediamine,  a  small  amount  of  acetylamido- 
phenylcarh amide,  NHAc'C6H4*NH*CO'NH2 ;  this  is  more  conveniently 
prepared  by  treating  the  hydrochloride  of  acetylphenylenediamine 
in  aqueous  solution  with  potassium  cyanate,^  and  evaporating  over 
sulphuric  acid.  It  forms  long,  thin  prisms,  melting  at  354°  (corr.). 
When  it  is  boiled  with  hydrochloric  acid,  paramidophenylcarbamide' 
"hydrochloride,  HC1*N'H2*C6H4*NH*C0*!NH2,  is  produced;  this  crystal- 
lises in  plates,  is  readily  soluble  in  water,  less  readily  in  alcohol, 
.and,  when  heated,  decomposes  without  melting.  The/ree  base  crystal- 
lises from  ether  in  colourless  plates,  which  become  coloured  on 
exposure  to  air,  and  melt  at  129 — 130°  (corr.). 

The  acid  sulphate  of  acetylamidophenylenediamine,  crystallises  in 
small,  colourless  needles,  which  become  coloured  in  the  air,  and  melt 
at  about  285°.  A.  H. 

Oxidation  of  Paraphenylenediamine.  Bj  E.  Bandrowski 
{Ber.,  27, 480 — 486). — The  product  of  this  oxidation,  by  means  of  the 
oxygen  of  the  air  (Abstr.,  1889,  173),   is  now  shown  to  have  the 
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tripled  formula  CsH.si^e,  probably  CeH^^  p'^'^^^'^  [N  :  (NH,)^ 

=  1:2:5].  It  may  be  obtained  crystallised  with  IH2O  in  bronze 
coloured  crystals  by  oxidising  an  ammoniacal  solution  of  the  diamine 
b^  means  of  a  current  of  oxygen,  or  with  ammoniacal  potassium 
ferricyanide.  When  reduced,  best  with  ammonium  sulphide,  it 
yields  a  leuco-product^  Ci8H2oN"6,  forming  small,  white  crystals  which 
oxidise  readily  in  the  air,  and,  when  heated,  cake  at  160°,  and  melt 
and  decompose  at  230°.  When  more  strongly  reduced  by  heat- 
ing with  zinc-dust,  it  yields  paraphenylenediamine.  When  heated 
with  acetic  anhydride,  on  the  water  bath  or  in  a  sealed  tube,  it  yields 
a  tetracetyl  derivative,  dsHi^Ac^Ne,  which  forms  long,  brick-red 
crystals,  and  crystallises  from  75  per  cent,  alcohol  with  2H2O  in  red, 
quadratic  crystals.  When  this  derivative  is  beated  with  phenyl- 
hydrazine  or  ammonium  sulpbide  in  alcoholic  solution,  it  is  reduced 
to  a  leuco-productf  Ci8HisAc4N'6,  which  forms  woolly  crystals  turning 
red  in  the  aii,  crystallises  with  2HC1  in  white  crystals,  and,  when 
heated  with  zinc  and  acetic  acid,  loses  2H2O,  yielding  an  anhydride 
C26H24N6O3.  This  anhydride  may  be  obtained  directly  from  the  acetyl 
derivative  by  reduction  with  zinc  and  75  per  cent,  acetic  acid ;  it 
crystallises  in  small  quadratic  or  rhombic  plates.  C.  F.  B. 

Diazo-compounds  and  Nitrosamines.  By  C.  Schraube  and  C. 
Schmidt  (J5er.,  27,  514 — 523). — Sodium  joara7iitrophenyJnitrosa7nine  is- 
obtained  by  adding  a  solution  of  paranitrodiazobenzene  chloride  to  a 
solution  of  sodium  hydroxide  heated  at  50 — 60°.  The  yield  is  quan- 
titative. It  crystallises  from  90  per  cent,  alcohol  with  IH2O,  and,, 
when  heated  at  50 — 60°,  loses  its  water  of  crystallisation  and  turns 
bright  yellow.  The  corresponding  potassium,  barium,  and  calcium 
salts  are  obtained  in  a  similar  way  to  the  sodium  salt.  These  salts 
do  not  explode  when  heated  ;  at  180°  they  remain  unaltered,  and 
gradually  blacken  at  250°.  The  diazo-derivatives  of  ortho-  and  meta- 
nitraniline  are  also  easily  converted  into  nitrosamine  salts,  which 
are,  however,  so  soluble  that  they  have  not  been  separated.  Para-^ 
nitropJienylnitros amine  is  obtained  as  a  bright  yellow  precipitate  by 
acidifying  an  ice-cold  solution  of  its  salts  with  acetic  acid.  It  is 
stable  in  ice-cold  water,  but  when  warmed  decomposes  with  evolution 
of  nitrogen.  Sodium  paranitrophenylnitrosamine  is  slowly  converted 
into  paranitrodiazobenzene  chloride  when  allowed  to  remain  with 
hydrochloric  acid  at  0°,  and  more  rapidly  at  20° ;  a  small  quantity 
of  the  diazo-amido-compound  is  formed  at  the  same  time.  Para- 
nitromethylaniline  is  obtained  when  the  above  sodium  salt  is  warmed 
with  methylic  iodide  and  methylic  alcohol  at  50 — 60°,  and  the  nitroso- 
compound  thus  obtained  is  converted  into  the  nitro-compound.  The 
latter  melts  at  151°. 

Potassium  diazobenzene  is  obtained  by  adding  diazobenzene  chloride 
to  a  67  per  cent,  solution  of  potassium  hydroxide  (100  parts),  and 
warming  the  mixture  on  the  water  bath.  The  product  cannot, 
however,  be  isolated,  as  it  decomposes  except  in  the  presence  of 
alkalis.  If,  however,  a  mixture  of  diazobenzene  chloride  and  a  75  per 
cent,  solution  of  potassium  hydroxide  is  heated  quickly  at  130°  and 
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finally  afc  140°,  potassium  phenylnitrosamine  is  obtained.  It  crystal- 
lises in  silvery  leaflets,  and  may  be  easily  converted  into  monometliyl- 
anilineby  heating  with  methylic  iodide  and  methylic  alcohol,  and  then 
eliminating  the  nitroso-group  from  the  nitrosomethylaniline  thus 
obtained.  E.  C.  R. 

Benzenediazoic  acid.  By  E.  Bamberger  (Ber.,  27, 359 — 379 ;  com- 
pare Abstr,,  1893,  i,  327).  In  a  previous  paper,  the  author  has  shown 
that  the  benzenediazoic  acid  obtained  by  the  oxidation  of  diazobenzene 
is,  in  all  probability,  either  phenylnitramine,  NHPh'NOa,  or  phenyl- 
imidonitric  acid,  NPhiNOOH,  the  former  being  the  more  probable. 
Further  investigation  has  confirmed  the  first  formula,  but  substances 
have  also  been  obtained  which  appear  to  be  derived  from  phenyl- 
iraidonitric  acid. 

The  acid  is  prepared  in  the  manner  already  described,  and  with 
alkali  metals  yields  salts,  which  crystallise  in  lustrous,  white  plates  ;  it 
is  decomposed  by  light  with  formation  of  ortho-  and  para-nitraniline, 
the  latter  in  small  quantity  only.  When  carefully  reduced  w^ith 
sodium  amalgam  in  the  cold,  in  a  solution  which  is  kept  only  slightly 
alkaline,  it  is  converted  into  phenylhydrazine — aniline,  ammonia,  and 
other  products  being  also  formed.  This  reaction  confirms  the  sup- 
position that  the  constitution  of  the  acid  is  represented  by  the 
formula  NHPh*N02.  In  further  confirmation  of  this  formula,  it  is 
found  that  the  sodium  salt,  on  treatment  with  methylic  iodide  in 
alcoholic  solution,  yields  the  ce,-metliyl  derivative,  NPhMe*N02, 
which,  on  reduction,  yields  first  phenylmethylnitrosamine, 

NMePh-NO, 

and  then  asymmetrical  methyl  phenylhydrazine,  NMePh'NHg. 

oc-Methylic  benzenediazoate  or jsta\\ise&ix\  lustrous  compact  monosym- 
metric  prisms  or  flat,  satiny  needles,  melts  at  38*5 — 39*5°,  is  almost 
odourless,  volatilises  in  steam  with  very  slight  decomposition,  and  is 
unaffected  by  light.  When  boiled  with  30  per  cent,  sulphuric  acid, 
it  undergoes  an  intramolecular  change,  iorming  or thonitromethyta7iiline 
and  paranitromethylaniline.  These  compounds  were  also  prepared  for 
comparison  by  methylating  ortho-  and  para-nitraniline ;  the  former 
crystallises  in  orange-red  needles  having  a  violet  shimmer,  melting  at 
35 — 36°,  and  the  latter  in  broad,  yellow,  lustrous  prisms  melting  at 
150 — 151°.  On  boiling  with  aqueous  potash,  the  a-methylic  salt  is 
converted  into  ammonia,  methylamine,  aniline,  and  methylaniline. 

If,  instead  of  the  sodium  salt  of  benzenediazoic  acid,  the  silver  salt 
is  treated  with  methylic  iodide,  an  isomeric  methylic  salt  is  obtained, 
which  may  be  termed  the  ^-methylic  salt ;  it  has  not  yet  been 
obtained  pure,  but  differs  very  greatly  from  the  a-derivative,  having 
the  usual  properties  of  a  diazo-compound.  It  is  very  unstable,  has  a 
pleasant  heliotrope-like  odour,  and  gives  an  immediate  violet  colora- 
tion with  a-naphthylamine  and  acetic  acid ;  when  treated  with 
mineral  acids,  it  violently  evolves  gases  consisting  of  nitrogen  and  its 
oxides,  the  residual  solution  containing  aniline,  methylaniline,  ortho- 
nitraniline,  paranitraniline,  and  small  quantities  of  hydroxylamine 
and  substances  resembling  nitrophenol. 
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An  attempt  was  made  to  obtain  a  crystalline  y3-saU  bj  acting  on 
the  silver  salt  with  paranitrobenzylic  chloride,  but  the  reaction  was 
so  violent  that  the  products  were  decomposed.  The  corresponding 
x-07'thonitrohe7izijlic  salt  is  readily  prepared  by  the  action  of  ortho- 
nitrobenzylic  chloride  on  the  sodium  salt,  and  crystallises  in  broad, 
vitreous,  colourless  needles  melting  at  99'5° ;  when  dissolved  in 
■concentrated  sulphuric  acid,  it  undergoes  the  usual  intramolecular 
change,  with  formation  of.  paranitrobenzylortJionitraniUne, 

NO.-CeHrlSrH-CHs-CeH^-lSrOa, 

which  forms  golden-yellow,  silky  needles,  and  melts  at  138°. 

A  further  proof  that  the  displaceable  hydrogen  atom  in  benzene- 
■diazoic  acid  is  present  as  an  imido-group  is  shown  by  the  action  of 
bleaching  powder,  which  converts  it  into  the  chlorimide,  NPhCl'N02 ; 
this  is  a  dark  brown  oil,  which,  when  freshly  prepared,  has  all  the 
properties  of  the  chlorimides,  but,  on  remaining,  even  in  the  dark,  for 
24  hours  undergoes  intramolecular  change  with  formation  of  4  :  ,2- 
ohloronitraniline,  small  quantities  of  the  isomeric  2  :  4-chloronitr- 
aniline  being  also  probably  formed. 

The  formation  of  phenylnitramine,  NHPh'NOa,  by  the  oxidation  of 
diazobenzene  is  a  further  confirmation  of  the  supposition  that  this 
exists  in  two  tautomeric  foroas,  namely,  Ph'^IN'OH  and  NHPh'NO  ; 
in  the  latter  form  it  is  the  first  representative  of  the  series  of  aromatic 
nitrosamines.  H.  G.  0. 

Nitration  of  Aniline.  By  E.  Bamberger  (Ber.,  27,  584—587 ; 
compare  preceding  abstract). — ^Benzenediazoic  acid,  NE[Ph*ISr02,  is 
obtained  synthetically  by  the  action  of  nitric  anhydride  on  aniline  in 
ethereal  solution  at  —20°.  The  yield  is  3*8  grams  of  crude  acid  from 
10  grams  of  anhydride.  In  addition  to  benzenediazoic  acid,  aniline 
nitrate,  diazobenzene  nitrate,  diazoamidobenzene,  ortho-  and  para- 
nitraniline,  and  probably  azobenzene  are  formed.  The  author  ^ives 
full  details  of  the  methods  employed  for  the  separation  and  purifica- 
tion of  these  compounds,  and  of  the  tests  by  which  they  were 
identified.  It  has  previously  been  shown  how  readily  a  nitro-group 
in  the  side  chain  "  wanders  "  to  the  nucleus  under  the  influence  of 
mineral  acids,  and  the  author  suggests  that,  in  nitration,  the  hydrogen 
atom  in  the  side  chain  is  first  replaced  and  that  molecular  rearrange- 
ment, caused  by  the  excess  of  nitric  acid,  then  takes  place  ;  in  support 
of  this,  he  refers  to  the  ease  with  which  hydrogen  atoms  in  side 
chains  react,  and  also  to  the  formation  of  aromatic  diazoamido-  or 
amidoazo-derivatives  according  to  the  absence  or  presence  of  mineral 
acids.  J.  B.  T. 

Modes  of  Formation  of  Pormazyl  Compounds.     By  H.  v. 

Pechmann  (Bei\,  27,  320 — 322). — These  compounds  can  be  prepared 
(1.)  By  the  action  of  diazobenzene  on  phenylhydrazones,  mostly  in 
alkaline  solution, 

X-CRII^.HPh  +  OH-N.Ph  ->  ^^Ph-CRINaHPh. 

(2-)  By  the  action  of  phenylhydrazine  on  phenylhydrazidos,  and 
'  spontaneous  oxidation  of  the  product,   . 


240  ABSTRACTS  OF  CHEMICAL  PAPERS. 

OiCH'NjH^Ph  +  NJlaPh  -*  N^H^Ph-CHINaHPh  -> 

N^Ph-CHINgHPlK 

(3.)  By  the  action  of  certain  phenylhydrazones  on  phenjlhjdi- 
azine, 

CPhCKN^HPh  4-  N^H.Ph  —  NaHsPlrCPhrN.HPh  — 

NsPh-CPhiN-sHPh. 

This  last  method  has  only  been  observed  in  the  one  instance 
quoted. 

Benzoijlcldoride  plienylhydrazone,  obtained  by  the  action  of  phos- 
phorus pentachloride  on  symmetrical  benzoylphenylhydrazine,  forra»s 
colourless  crystals  melting  at  131°,  and  is  converted  into  formazyl- 
benzene  when  allowed  to  remain  at  the  ordinary  temperature  with 
excess  of  phenylhydrazine  in  alcoholic  solution.  C.  F.  B. 

Oxidation  of  Formazyl  Compounds.  By  H.  v.  Pechmann  and 
P.  RuNGE  {Ber.,  27,  323 — 324). — Oxidising  agents  cause  formazyl- 
benzene,  NPhiN'CPhiK'NHPh,  to  take  up  an  atom  of  oxygen,  yield- 

NINPh-OH 
ing  a  colourless  ammonium  base,  probably  CPh<^      I  .       The 

chloride  and  bromide  of  this  base  were  analysed  ;  they  crystallise 
with  1  mol.  of  water,  alcohol,  or  chloroform.  From  them,  silver 
oxide  liberates  the  base ;  this  reacts  strongly  alkaline  in  aqueous 
solution,  and  is  reconverted  into  formazylbenzene  by  reducing: 
agents. 

Formazyl-formic  acid  (hitherto  called  formazyl-carboxylic  acid) 
and  its  ethylic  salt  yield  analogous  compounds.  C.  F.  B. 

Molecular  Transformation  of  Oximes  into  Amides.    By  K 

Beckmann  {Ber.,  27,  300 — 315).— The  author  inclines  to  the  opinion 
that  the  agents  which  provoke  this  transformation  act  "  catalytically,"" 
causing  an  interchange  of  position  between  atoms  or  groups  of  atoms 
in  the  molecule,  and  possibly  a  subsequent  rearrangement  of  the 
atoms.  In  support  of  this  view  is  the  fact  that  molecular  transfor- 
mations are  most  frequently  observed  where  a  hydrogen  atom  or  a 
hydroxyl  group  is  concerned,  these  being  just  the  two  ions  whose 
velocity  of  migration  is  the  greatest.  The  agent  used  to  induce  the 
transformation  serves  to  supply",  from  an  external  source,  enough 
energy  to  bring  about  the  movement  of  the  atoms  within  the  mole- 
cule. Something  depends  on  the  nature  of  this  agent;  just  as,  to- 
draw  an  analogy,  iodide  of  nitrogen  is  exploded  only  by  sound  waves 
of  relatively  great  frequency.  Conditions  obtaining  within  the  mole- 
cille  also  exert  an  influence;  transformation  being  notoriously  fa- 
voured by  the  greater  relative  proximity  of  the  atoms  or  groups 
concerned,  as,  when  they  are  in  the  "  syn  "  position  of  Hantzsch,  o-i" 
in  the  "  plane-symmetrical  "  position  of  Wislicenus. 

For  further  details,  reference  must  be  made  to  the  original  paper,, 
which  it  is  impossible  to  abstract  satisfactorily.  C.  F.  B. 

Synthesis  of  Oxanilide  Dioxime.  By  A.  F.  Hollemann  {Bee. 
Trav.  Chim.,   12,  290—297).     The  author  has  improved  Wallacb'a 
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method  {Ber.,  12,  1060  ;  13,  528)  of  preparing  dithio-oxanilide,  and 
confirms  the  melting  point  recorded  by  Wallach,  namely,  133°.  When 
dithio-oxanilide  is  heated  on  the  water  bath  with  an  alcoholic  solution 
of  hydroxylamine  (base),  oxanilide  dioxime  is  obtained ;  it  appears 
to  be  identical  with  that  prepared  from  dibromonitroacetonitrile 
(Abstr.,  1893,  i,  494),  but  melts  at  210°  instead  of  215°. 

A.  R.  L. 

Benzylthiocarbamides.  By  P.  Spica  {Gazzetta,  23,  ii,  553 — 
558). — The  author  replies  to  Salkowski's  criticism  (this  vol.,  i,  11)  of 
Mazzaron's  work  (Abstr.,  1893,  i,  411),  and  gives  a  short  historical 
sketch  of  the  subject.  W.  J.  P. 

Ureides  of  a-Ketone  Alcohols.  By  H.  Rupe  {Ber.,  27,  582— 
584). — By  the  action  of  potassium  cyanate  on  amidoacetophenone 
hydrochloride  in  aqueous  solution  at  100°,  a  compound  is  obtained 
which  crystallises  from  glacial  acetic  acid,  or  dilute  hydrochloric  acid, 
in  silky,  lustrous  needles  melting  above  260°.  It  appears  to  be  the 
ureide  of  acetophenone   alcohol,  being  formed  from  the   carbamide 

by  elimination  of  1  mol.  HgO,  and  has  the  formula  C0<'^^^^  M^^   or 

NzzCPh 
C0<[,,     W^  .     The  compound  is  soluble  in  dilute  soda,  and  is  re- 

precipitated  on  acidifying  ;  in  presence  of  alcohol,  it  gives  a  dark- 
brown  coloration  with  ferric  chloride,  reduces  alkaline  copper  and 
ammoniacal  silver  solutions  immediately  on  heating,  and  the  latter 
more  slowly  at  ordinary  temperatures.  The  hromo- derivative  melts  at 
185°  with  decomposition.  The  acetyl-derivative  crystallises  in  lustrous 
prisms  melting  at  157°.  The  nitro-derivative  is  deposited  in  slender 
needles  ;  it  melts  at  100°,  and,  on  treatment  with  soda,  yields  a  com- 
pound crystallising  in  lustrous,  flat  needles  melting  at  213°.  The 
relationship,  if  any,  between  the  above  compound  and  the  one  pre- 
pared by  Marckwald  and  EUinger  from  amidoacetal  and  carbamide 
(Abstr.,  1892,  1326),  remains  undetermined.  Amidocamphor, 
hydrochloride,  and  potassium  cyanate  yield  a  carbamide  derivative 
which  crystallises  in  slender,  colourless  needles,  and  melts  at  169°. 

J.  B.  T. 

Phosphazobenzene   Chloride   and  its  Derivatives.      By   A. 

MiCHAELis  and  G.  Scheoetek  {Ber.^  27,  490 — 497). — When  aniline 
hydrochloride  is  heated  with  phosphorus  trichloride,  it  yields  plios' 
jpliazohenzene  chloride^  NPh!PCl  (analogous  to  diazobenzene  chloride  , 
^Ph'.NCl,  and  thionylaniline,  NPhlSO).  This  forais  transparent,, 
white  crystals,  melts  at  136 — 137°,  and  decomposes  when  distilled,  even 
under  reduced  pressure.  It  is  decomposed  by  various  reagents,  yielding 
aniline  hydrochloride,  and,  with  water,  phosphorous  acid,  with  alcohol, 
ethylic  phosphite,  with  phenol,  phenylic  phosphite,  with  hydrogen 
chloride,  phosphorus  trichloride.  It  reacts  with  various  other  sub- 
stances enumerated  below,  the  chlorine  atom  being  replaced  ;  the 
products  are  decomposed  by  hydrochloric  acid,  yielding  aniline 
hydrochloride,  phosphorous  acid,  and  some  other  compound.     With 
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piperidine,  it  yields  a  pipnridide,  NPhiP'CsNHio,  which  crystallises 
in  long,  colourless  needles,  and  melts,  when  heated  quickly,  at 
202 — 2U3''.  With  aniline,  it  yields  an  anilide,  NPh!P-NHPh  (analogous 
to  diazoamidobenzene,  NPhiN'NHPh,  and  phosphenylphenylhydr- 
azone,  PPh!N'NHPh),  which  forms  a  white,  crystalline  powder,  melts 
at  152 — 153°<  and  from  dilute  alcohol  crystallises  in  lustrous  plates 
with  IH2O  (forming  NPhlP'ONHgPh  ?).  With  sodium  phenoxide,  it 
yields  a  phenylic  ether,  NPhlP'OPh,  which  crystallises  in  small, 
lustrous  prisms,  and  melts  at  189 — 190° ;  with  sodium  ethoxide,  an 
ethylic  ether,  NPhiP-OEt,  as  a  thick  oil ;  and  with  sodium  benzoxide 
a  henzijlic  ether,  I^PhlP-OCHaPh  +  2H2O,  melting  at  105°. 

It  has  been  already  shown  (this  vol.,  i,  128)  that  with  anil- 
ine hydrochloride,  phosphoric  oxychloride  yields  the  compound 
NHPh'POCla ;  it  has  since  been  shown  that  with  excess  of  aniline 
hydrochloride  it  yields  (NHPh)2P0Cl ;  with  free  aniline,  it  yields 
(NHPh)3P0.  The  three  chlorine  atoms  of  POCI3  can  thus  be  suc- 
cessively disj^laced  by  NHPh.  This  is  not  the  case  with  phosphorus 
trichloride,  from  which,  as  above  shown,  only  the  compounds 
ISTPhlPCl  and  NPhiP-NHPh  are  obtained.  C.  1\  B. 

A  New  Class  of  Non-nitrogenous  Bases  containing  Iodine. 
By  C.  Hartmann  and  Y.  Meyer  {Ber.,  27,426 — 432).~When  iodoso- 
benzene  (5  grams)  is  dissolved  in  about  75  c.c.  of  concentrated  sulph- 
uric acid,,  kept  cool,  the  solution  assumes  a  dirty -brown  colour,  and 
does  not  contain  iodosobenzene  sulphate  since  it  no  longer  liberates 
iodine  from  potassium  iodide.  The  liquid  is  cautiously  diluted  with 
water  at  0°,  alloAved  to  remain  for  two  days,  and  then  decanted 
from  resinous  deposits.  It  now  contains  the  sulphate  of  a  hase, 
OH'IPh'CeHJ,  being  probably  a  derivative  of  the  hypothetical  base 
IH2*0H  (iodonium  hydroxide^,  analogous  to  hydroxylamine.  A  similar 
change  occurs  with  paraiodosotoluene.  The  hydriodide,  C12H9I3, 
separates  on  adding  an  alkali  iodide  to  the  solution  of  the  sulphate 
just  described,  or  better,  to  one  of  the  base  (see  below)  as  a  yellow, 
flocculent  precipitate ;  it  melts  at  144°,  decomposing  into  mono-  and 
di-iodobenzene.  The  hydrobromide  melts  at  167 — 168°  ;  the  hydro- 
chloride crystallises  in  white  rosettes  of  needles,  and  melts  at 
200 — 201"  with  decomposition.  The  nitrate  is  crystalline,  melts  at 
158 — 161°,  and  dissolves  sparingly  in  hot  water,  whilst  the  sulphate 
is  amorphous  and  dissolves  readily  in  water.  The  chromate  is  a 
brilliant  yellow  precipitate.  The  free  base  was  not  isolated,  but  a 
solution  of  it  is  best  obtained  when  a  solution  of  the  hjdriodide  is 
shaken  with  moist  silver  oxide  ;  it  has  a  strong  alkaline  reaction, 
becomes  turbid  when  kept,  and,  if  evaporated,  it  is  converted  prin- 
cipally into  an  amorphous,  gummy  mass,  together  with  a  little  paradi- 
iodobenzene.  A.  K.  L. 

Iodonium  Bases.  By  C.  Hartmann  and  V.  Meyer  (2?er.,  27, 
^02 — 509). — Biphenyliodonium  iodide,  I'lPhj,  is  obtained  by  shaking 
equivalent  quantities  of  iodosobenzene  and  iodobenzene  with  water 
and  silver  oxide  during  3  to  4  hours.  The  filtrate,  which  contains  the 
free  base  and  its  iodate,  is   reduced  with  sulphurous  acid,  and  the 
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iodide  precipitated  with  potassium  iodide.  The  yield  amounts  to  93 
per  cent,  of  that  required  bj  theory.  Lead  oxide  or  potassium  or 
sodium  hydroxides  may  be  substituted  for  the  silver  oxide,  but  the 
yield  is  then  very  small.  The  new  base  is  also  formed  in  small 
quantities  in  the  preparation  of  iodosobenzene,  and  in  converting  35 
grams  of  benzene  iododichloride  into  iodosobenzene,  2*5  grams  of  the 
iodide,  LPbz,  was  obtained.  The  new  iodide  stands  in  the  same  rela- 
tion to  iodobenzene  that  trimethylsulphonium  iodide  does  to  methylic 
sulphide,  and  as  tetramethylammonium  iodide  does  to  trimethylamine. 
It  crystallises  from  alcohol  in  long,  pale  yellow  needles,  melts  at 
175 — 176°  with  formation  of  iodobenzene  (of  which  it  is  a  polymeride), 
and  turns  dark  yellow  on  exposure  to  light.  When  heated,  it  is  de- 
composed into  2  mols.  of  iodobenzene,  and  if  the  decomposition  is 
started  at  one  point  it  proceeds  through  the  whole  mass  with  develop- 
ment of  heat. 

Diphenyliodonium  hydroxide^  0H*IPh2,  is  obtained  by  shaking  the 
iodide  with  moist  silver  oxide.  It  has  a  strongly  alkahne  reaction  in 
aqueous  solution,  is  stable  in  dilute  solutions,  and  may  be  evaporated 
to  a  syrup  with  only  partial  decomposition.  The  chloride ,  C12H10ICI, 
crystallises  in  flat,  white  needles,  and  decomposes  at  230°  into 
chlorobenzene  and  iodobenzene.  The  bromide  crystallises  in  beautiful, 
white  needles,  and,  like  the  chloride,  decomposes  at  230"^.  The 
dichromate,  (CioHioI)3Cr207,  crystallises  in  beautiful,  orange-red 
leaflets,  and  explodes  when  heated.  The  aqueous  solution  of  the  base 
readily  absorbs  carbonic  anhydride ;  with  potassium  ferrocyanide,  it 
gives  an  easily  soluble  precipitate  crystallising  in  yellow  needles,  and 
with  potassium  ferricyanide  a  precipitate  of  sparingly  soluble  flat, 
yellow  needles. 

Diphenyliodonium  hydroxide  gives  a  precipitate  with  yellow 
ammonium  sulphide,  closely  resembling  freshly-precipitated  anti- 
mony sulphide;  with  sodium  sulphide,  a  bright  yellow  precipitate 
is  obtained,  which  quickly  decomposes  into  iodobenzene  and  phenylic 
sulphide. 

The  authors  point  out  that  iodine  is  an  eminently  base-forming 

element,  that  a  compound  constituted  from  hydroxyl  and  the  negative 

radicles  iodine  and  phenyl  is  an  alkaline  base,  that  phenyl,  which  does 

'  not  form  ammonium  and  sulphonium  bases,  forms  iodonium  bases ; 

•  and  that  the  new  compounds  closely  resemble  derivatives  of  certain 
■  heavy  metals,  especially  thallium,  E.  C.  B.. 

Formation  of  Ethereal  Salts  of  Aromatic  Acids.  By  V.  Meyer, 
H.  GuMBEL,  and  J.  J.  Sudborough  (Ber.,  27,  510 — 512). — The  authors 
have  determined  the  amount  of  methylic  salt  formed  when  0*5  gram  of 
acid  dissolved  in  10  c.c.  of  methylic  alcohol  is  treated  with  dry  hydro- 
gen chloride. 

Benzoic  acid,  ortho-,  meta-,  and  para-toluic  acids,  1:3:  5-dimethyl- 

•  benzoic  acid  and  unsymmetrical  trimethylbenzoic  acid  (obtained  by 
^  the  oxidation  of  durene  with  nitric  acid)  yield  from  83 — 95  per  cent. 
.  of  the  theoretical  quantity  of  ethereal  salt,  whilst  the  isomeric  tri- 

•  niethylbenzoic  acid  (mesitylenecarboxylio  acid)  only  yields  from 
fS — 9  per  cent.     Symmetiical  tribromobenzoic  acid  [CO OH  :  Bra  =f 
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1:2:4:6]  yields  about  2  per  cent,  of  ethereal  salt,  whilst  the  is 
meric  tribromobsnzoic  acid  [COOH  :  Brg  =  1  :  3  :  4  :  5]  yields  92-  i 


iso- 
95 
per  cent.  "From  these  results,  the  authors  conclude  that  those 
tri-substituted  benzoic  acids,  which  contain  the  subsfcituents  in  tho 
symmetrical  position  [1  :  3  :  5]  are  only  converted  into  ethereal  salts 
with  difficulty,  whereas  their  isomerides  very  easily  yield  ethereal 
salts. 

The  authors  are  engaged  in  the  examination  of  the  behaviour  of  the 
dibromo-  and  tetrabromo-acids  under  similar  conditions.      E.  C.  R. 

Preparation  of  Symmetrical  and  Unsymmetrical  Tribromo- 
toenzoic  acids.  By  J.  J.  Sudborodgh  (Ber.,  27,  512 — 514).  Th& 
acids,  which  are  somewhat  difficult  to  prepare,  may  be  obtained  by  the 
following  methods. 

Symmetrical  tribromobenzoic  acid,  [COOH  :  Brg  =  1:2:4:  6],  is 
obtained  by  diazotising  tribromaniline,  and  gradually  adding  the 
solution  to  a  solution  of  cuprous  potassium  cyanide  heated  at  90°. 
The  nitrile  thus  obtained  is  extracted  with  ether,  and  heated  with  con- 
centrated hydrochloric  acid  at  200 — 230°  for  6 — 7  hours.  The  acid 
crystallises  in  small,  white  needles,  and  melts  at  187°. 

Unsymmetrical  tribromobenzoic  acid,  [COOH  :  Bra  =  1 :  3  :  4:  5], 
is  obtained  as  follows  : — 2  :  5  :  4-dibromamidobenzoic  acid,  dissolved 
in  dilute  soda,  is  treated  with  sodium  nitrite,  and  the  mixture 
gradually  poured  into  concentrated  sulphuric  acid,  cooled  with  pieces 
of  ice.  The  diazotised  mixture  is  then  gradually  added  to  a  boiling 
solution  of  cuprous  bromide.  The  acid  crystallises  in  beautiful 
needles,  and  melts  at  235°.  The  methylic  salt  crystallises  in  needles, 
and  melts  at  154°.  E.  C.  R. 

Formation  of  Chlorobenzoic  and  Bromobenzoic  Anhydrides 
By  a.  D.  Moore  and  D.  F.  O'Regan  {Ghem.  Centr.,  1893,  ii,  938 ;  from 
Proc.  Amer.  Acad.,  1893, 222 — 225).  Working  on  similar  lines  to  those 
by  which  they  have  already  obtained  anhydrides  of  nitrobenzoic  acids 
the  authors  have  obtained  anhydrides  by  the  action  of  phosphoric 
anhydride  on  halogen  substituted  benzoic  acids  dissolved  in  boiling- 
benzene.  Orthochlorohenzoic  a7ihydride  is  easily  soluble  in  alcohol, 
ether,  chloroform,  and  benzene,  sparingly  in  light  petroleum,  and  crys- 
tallises in  glistening,  white  needles.  Metachlorohenzoic  anhydride- 
resembles  the  ortho-compound  in  solubility,  and  crystallises  from 
benzene  in  yellowish-white  needles.  The  para-derivative  resembles 
the  other  two,  and  melts  at  186''.  OrtJiohromohenzoic  anhydride  crys- 
tallises in  white,  prismatic  needles  melting  at  141°  ;  the  metahromo^ 
derivative  yields  similar  needles  melting  at  97°,  and  the  para  compound 
melts  at  212—213".  L.  T.  T. 

Isomeric  Octonaphthenic  (Cylclohexamethylcarboxylic  or 
Hexahydrorthotoluic)  acids.  By  V.  Markovnikoff  (/.  pr.  Ghem.y, 
[2],  49,  64<—S9).—Orthoctonapthenic  acid,  CeHioMe-COOH  [=1:2], 
is  prepared  from  orthotoluic  acid  (b.  p.  258'5 — 259°  at  751  mm.  ; 
m.  p.  102)  by  a  method  diifering  only  in  detail  fromthat  prescribed 
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for  the  preparation  of  heptanaphtlienic  acid  (Absfcr.,  1893,  i,  93). 
It  crystallises  in  needles,  melts  at  50—52°,  boils  at  241—242''  (746 
mm.),  and  dissolves  sparingly  in  cold  water,  more  freely  in  hot  water, 
ether,  chloroform,  alcohol,  light  petroleum,  and  hot  benzene.  It  is 
more  volatile  with  steam  than  is  hexanaplithenic  acid.  The  sodium^ 
silver^  calcium  (with  l-JHaO),  harium,  and  zinc  salts  are  described ; 
the  three  last  are  much  less  soluble  ia  hot  than  in  cold  water.  The 
metlylic  salt  boils  at  190°  (769  mm.),  and  has  a  sp.  gr.  of  0"9929  at 
0°/0°.  Unlike  the  amides  of  most  of  the  naphthenic  acids,  the  amide  of 
that  under  consideration  cannot  be  obtained  by  heating  the  methylic 
salt  with  aqueous  ammonia,  but  is  prepared  by  heating  the  acid  with 
phosphoric  chloride  in  light  petroleum,  and  passing  ammonia  through 
the  solution ;  it  crystallises  in  flat,  lustrous  needles,  melts  at 
180 — 181°,  and  dissolves  sparingly  in  water.  Orthomethyl- 
naphthenic  acid  is  not  altered  when  heated  with  anhydrous  copper 
sulphate. 

MetaoctonapJithenic  acid.  (Me  :  COOH  =  1:3],  f rom  metatoluic  acid, 
is  a  viscid,  colourless  liquid,  which  does  not  solidify  at  —15° ;  it  boils 
at  245°,  is  slightly  volatile  with  steam,  and  dissolves  easily  in  most 
solvents  except  water.  Its  sp.  gr.  is  1*01822  at  0°/0°.  The  sodium  salt 
ia  amorphous ;  the  calcium  salt,  with  4H2O,  is  crystalline  and  more 
soluble  in  hot  than  in  cold  water  ;  the  barium  and  zinc  salts  are 
crystalline  and  less  soluble  in  hot  than  in  cold  water ;  the  silver  salt 
is  a  pulverulent  precipitate ;  the  methylic  salt  boils  at  196 — 197°,  and 
has  a  sp.  gr.  of  097297  at0°/0°;  when  heated  with  aqueous  ammonia, 
it  yields  the  amide  which  melts  at  155 — 156°. 

Paraoctonaphthenic  acid,  [Me  :  COOH  =  1:4],  from  paratoluic  acid, 
is  a  crystalline  substance  ;  it  melts  at  110 — 111°,  boils  at  245°  with 
partial  decomposition,  sublimes  in  laminae  at  100°,  and  dissolves 
freely  in  alcohol,  ether,  chloroform,  and  light  petroleum,  but  only 
sparingly  in  water.  The  sodium,  calcium,  barium,  silver,  and  zinc  salts 
are  described  ;  the  last-named  is  more  soluble  in  cold  than  in  hot 
water.  The  methylic  salt  boils  at  192 — 194°  (748  mm.),  and  has  a 
sp.  gr.  of  0*9687  at  0°/0°  ;  when  heated  with  aqueous  ammonia,  it 
yields  the  amide,  which  melts  at  220 — 221°. 

a-Octonaphthenic  acid  has  not  been  obtained  from  phenylacetic 
acid;  it  constitutes  the  main  portion  of  the  acid  separated  from 
naphtha,  and  its  isolation  is  fully  detailed,  the  principle  of  the  opera- 
tions being  the  fractional  saturation  of  the  acids  with  alkali,  and  the 
distillation  of  the  free  acid  in  steam.  It  is  an  oily  liquid  which  does 
not  solidify  at  -20° ;  it  boils  at  237—238°  (750  mm.),  has  a  sp.  gr.  of 
1-0020  at  0°/0°,  and  is  sparingly  soluble  in  cold  water.  The  sodium, 
silver,  calcium,  and  zinc  salts  are  described ;  the  two  last  are  more 
soluble  in  cold  than  in  hot  water.  The  methylic  salt  boils  at  189 — 190° 
(corr.),  and  the  amide  melts  at  128 — 129°.  The  constitution  of  the 
acid  is  discussed  by  the  light  of  the  fact  that  when  heated  with  hydr- 
iodic  acid  it  yields  an  octonaphthene,  which  is  convertible  into  tetra- 
bromoparaxylene ;  the  most  probable  conclusion  is  that  the  acid  is  a 
stereoisomeride  of  metaoctonaphthenic  acid  ;  but  the  attachment  of 
both  CH3  and  COOH  to  the  same  carbon  atom  is  not  wholly  improb- 
able.    An  investigation  of  the  lower  boiling  methylic  salts  obtained 
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from  natural  naphthenic  acid  is  described,  but  no  definite  conclusions 
are  stated.  A*  G^-  B. 

Reduction  of  Salicylic  acid.  By  A.  Einhotin  and  E.  Wills- 
tatter  (Ber.,  27,  331). — In  a  previous  paper  (this  vol.,  i,  87),  the 
authors  stated  that  one  of  the  products  of  the  reduction  of  salicylic 
acid  by  sodium  in  amylic  alcohol  solution  was  hexahydrosalicylic 
acid.  They  now  find  that  the  substance  melting  at  105**  is  not,  as 
they  supposed,  hexahydrosalicylic  acid,  but  normal  pimelic  acid. 

J.  W. 

An  Isomeride  of  Fraxetin  and  its  Derivatives.  By  P.  Biginelli 
(Gazzetta,    23,    ii,    608 — 620). — Hydroxy dimetJioxy-jS-methylcoumarin, 

OH'C6H(OMe)2<^        '  ^  ,  is  prepared  by  the  action  of  concentrated 

sulphuric  acid  on  a  hot  solution  of  dimethoxyquinol  in  ethylic  aceto- 
acetate,  or  by  reducing  the  solution  with  stannic  chloride  ;  the  former 
process  gives  an  almost  theoretical  yield,  whilst  the  latter  gives  a 
somewhat  smaller  one.  The  coumarin  forms  tabular,  colourless  crys- 
tals melting  at  191 — 191*5°  ;  it  is  soluble  in  potash,  the  solution 
sometimes  showing  a  ;bluish-green  fluorescence.  On  boiling  with 
alcoholic  potash  and  methylic  iodide,  it  yields  trimethoxy-ft-methyl' 
coumarin  potassium  iodide,  (Ci3Hi405)2,KI,  which  separates  from  abso- 
lute alcohol  in  small,  yellowish,  monosymmetric  prisms,  a  :  b  :  c  =■ 
0-5942  :  1  :  0-3658 ;  ^  =  85°  48',  and  decomposes  at  220°.  Tri- 
methoxy-^-methylco2imarin  is  obtained  on  treating  this  double  compound 
with  hot  water ;  it  forms  long,  monosymmetric  needles,  a  :  h  :  c  = 
0-9187  :  1  :  1-2551 ;  /5  =  84-19°,  melts  at  116—117°,  is  very  soluble 
in  alcohol,  and  is  found  to  contain  three  methoxy-groups  by  Zeisel's 
method. 

Trihydroxy-P-methylcoumarin,  CeH.(0'Ei)z<^         *•„,  is 'prepared  by 

heating  the  preceding  substance  with  hydriodic  acid,  methylic  iodide 
being  simultaneously  formed ;  it  crystallises  in  minute  scales,  melts 
at  244 — 246°,  and  yields  the  above  methoxy-derivative  on  methyla- 
tion.  If  excess  of  concentrated  hydriodic  acid  is  used  in  its  prepara- 
tion, a  substance,  CiglligOg,  is  obtained,  which  forms  white,  anorthic 
scales  melting  at  253—254°  ;  a:b  :  c  =  0'483  :  1  :  0-622  ;  a  = 
95°  13' ;  /S  =  107°  14' ;  7  =  101°  41'.  The  author  assigns  to  this 
the  following  constitutio„:-^»^(0^^>^-9f-9^^-0»H(OHKo 

CH2— CH CO 

On  heating  trimethoxy-/3-methylcouraarin  with  excess  of  alcoholic 
potash  and  methylic  iodide  under  given  conditions,  the  methylic  salts 
of  two  tetramethoxy-^-methylcinnamic  acids, 

C6H(OMe)4-CMe:CH-COOH, 

are  obtained.  The  methylic  salt  which  is  least  soluble  in  light 
petroleum,  forms  lustrous,  monosymmetric  prisms ;  a.  :  &  :  c  = 
0-6045  :  1  :  0-4590 ;  ^  =  56°  29' ;  it  melts  at  77-5—78°.  The  corre- 
sponding acid  is  obtained  in  monosymmetric  prisms  ;  a  :  &  :  c  = 
1.7223  :  1 :  2-3075 ;   y3  =  57°   23' ;    this    melts    at    148—149°,    and 


I 


ORGANIC  CHEMISTRY.  247 

when  dissolved  in  alkali  carbonates,  and  reprecipitated  with  hydro- 
chloric acid  it  is  partially  converted  into  the  isomeric  acid  described 
belpw. 

The  second  methylic  salt  crystallises  in  needles  melting  at 
67 — 68° ;  the  acid  from  which  it  is  derived  forms  anorthic  crystals ; 
a:h:c  =  07217  :  1  :  0-8834;  a  =  100°  37'  ;  /3  =  101°  29'  ;  0/  = 
61°  16'.  It  may  be  partially  converted  into  the  isomeric  acid  by  heat 
or  by  treatment  with  mineral  acids.  The  author  is  still  engaged  with 
the  investigation  of  these  acids.  W.  J.  P. 

Norhemipinic  acid.  By  M.  Freund  and  P.  Horst  (Ber.,  27, 
332 — 339). — ^Hemipinic  acid  (1  moL),  when  heated  with  phosphorus 
pentachloride  (5  mols.)  for  five  hours  at  170 — 175°,  gives  a  yellow 
liquid,  which  decomposes  when  poured  into  water,  yielding  an  oil 
which  crystallises  after  a  time.  The  crystals,  when  washed  with 
ether  and  recrystallised  from  benzene,  are  colourless  and  melt  at  166°. 
The  substance  is  orthodichloromethoxyphthalic  anhydride^ 

C6H2(0-CH2C1)2<^Q>0  [=1:2:3:4]. 

On  boiling  with,  water,  it  yields  formaldehyde,  hydrogen  chloride, 
and  norhemipinic  acid.  A  crystalline  product  obtained  in  another 
experiment  proved  to  be  hydroxy chloromethoxyphtJialic  anhydride, 

CH2Cl-0-CeH2(OH)<^^>0  [=1:2:3:  4], 

melting  at  130—135°. 

Norhemipinic  acid,  CioHioOe  +  H2O,  is  obtained  directly  from  the 
product  of  the  interaction  of  hemipinic  acid  and  phosphorus  penta- 
chloride by  pouring  it  into  water  and  digesting  for  several  hours  on  the 
water  bath.  The  filtered  solution  is  then  boiled  for  some  time,  treated 
with  animal  charcoal,  and  evaporated  to  crystallisation.  The  acid  is 
purified  by  again  boiling  with  animal  charcoal,  and  precipitating  with 
concentrated  hydrochloric  acid.  To  obtain  it  in  the  perfectly  pure 
condition,  it  must  be  prepared  from  the  pure  ammonium  or  barium 
salt.  It  crystallises  from  water  in  long,  narrow,  colourless,  rhombic 
plates  or  in  thick,  rhombic  prisms,  containing  IH3O,  which  is  lost 
at  105°,  leaving  the  anhydrous  acid,  this  melts  at  210 — 212°,  decom- 
posing into  the  anhydride  and  water.  It  dissolves  easily  in  alcohol 
and  in  hot  water,  and  is  almost  insoluble  in  ether,  benzene,  and  light 
petroleum. 

The  ammonium  salt  is  anhydrous  and  melts  at  202°  with  decom- 
position. Its  solutions  give  precipitates  with  silver,  barium,  calcium^ 
cupric,  ferric,  and  lead  salts.  On  careful  addition  of  acid,  the  am- 
monium  hydrogen  salt,  CsHsOgNHi  +  HgO,  may  be  precipitated. 
The  barium  salt,  with  2H2O,  and  calcium  salt,  with  3H2O,  are  de- 
scribed. 

When  the  anhydrous  acid,  is  heated  for  one  hour  at  205—210°,  it 
changes  into  a  brownish  mass,  which,  when  dissolved  in  alcohol  and 
precipitated  with  water,  yields  the  anhydride^  CsHiOj  +  2H2O,  melt- 
ing at  238°.  The  anhydride  is  soluble  in  much  hot  water,  giving 
a   solution  with   a   splendid  green   fluorescence;,  it   is   insoluble  in 
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benzene.  No  fluorescem  is  obtained  on  heating  it  with  resorcinol. 
It  is  strongly  acid,  and  gives  a  barium  salt,  (C8H305)2Ba  +  4H2O. 

J.  W. 

Mercury  Derivatives  from  Dimethylaniline.  By  L.  Pesci 
(Gazzetta,  23,  ii,  521—529;  compare  Absfcr.,  1893,  i,  24).— Yellow 
mercuric  oxide  dissolves  readily  in  an  aqueous  solution  of  dimetbyl- 
aniline  acetate,  and  separation  of  paramercurodiphenylenetetramethyU 

,  ,     XT  ^C6H4-NMe2(OAc)v^-„- 
mercurodiammomum  acetate,  -^Ig^Q  g;  •NMeofOAc)'^     °'  *^^^^^^  5  ^*^ 

is  obtained  in  tliin  needles  melting  at  162°-,  is  soluble  in  benzene, 
chloroform,  acetic  acid  or  boiling  alcohol,  but  insoluble  in  water.  It 
yields  the  hydroxide  on  treatment  with  caustic  potash  ;  this  crystal- 
lises in  microscopic  prisms,  melts  at  179°,  and  is  very  sparingly 
soluble  in  cold  water,  giving  a  feebly  alkaline  solution.  The  chloride 
separates  from  boiling  alcohol  in  lustrous,  colourless  laminae  ;  it  is 
soluble  in  boiling  benzene  but  not  in  water,  and  is  changed  by  light. 

On  boiling  the  hydroxide  described  above  with  methylic  iodide, 
paramerciirodimethylaniline  methiodide,  IIg(C6H4'!N'Me3l)2,  is  obtained  ; 
it  crystallises  from  boiling  water  in  very  thin,  flexible  needles  melting 
at  about  230°.  It  is  not  attacked  by  boiling  potash,  and  is  soluble  in 
boiling  alcohol.  On  treatment  with  siver  oxide,  it  yields  par amer euro- 
diphenylenehexamethyldiammonium  hydroxide,  Hg  (C6ll4*NMe3*OH)2, 
as  a  caustic  liquid,  which  rapidly  absorbs  carbonic  anhydride. 
The  chloride  crystallises  in  small,  thin  needles^  and  is  soluble  in 
water  and  in  alcohol ;  with  mercuric  chloride,-  it  yields  a  double 
salt,  which  crystallises  in  laminoB  aiid  melts  at  225°  with  decom- 
position. 

Paramercurodimethylaniline  methiodide  yields  trimethylphenylam- 
monium  iodide  on  reduction  with  sodium  sulphide  ;  the  hydroxide, 
on  similar  treatment,  gives  paramercurodimethylaniline.  The  latter, 
when  heated  with  methylic  iodide,  yields  paramercurodimethylaniline 
methiodide.  On  treating  an  alcoholic  solution  of  paramercurodi- 
phenylenehexamethylammonium  chloride  with  bromine,  parabromo- 
trimethylphenylammonium  chloride  is  obtained.  These  reactions 
prove  the  constitution  of  the  compounds  described  above. 

W.  J.  P. 

Constitution  of  Mercurophenylamine  and  of  Methylphenyl- 
mercurammonium  Hydroxide.  By  L.  Pesci  (Gazzetta,  23,  ii, 
529 — 533). — The  base,  which  the  author  has  previously  described  as 
mercurophenylamine  (Abstr.,  1892,  1448),  yields  paramercurodi- 
methylaniline methiodide  on  boiling  with  methylic  alcohol  and 
methylic  iodide  ;  mercurophenylamine,  therefore,  has  the  constitution 

r\  TT  ."W'TT 

•^^^C^H**NH-^^^'  ^^^  *^®  name  must,  consequently  be  changed  to 
pararaercurodiphenylenemercurodiamine. 

Methylphenylmercurammonium  hydroxide,  on  treatment  with 
methylic  iodide,  yields  a  crystalline  product,  which  gives  paramer- 
■curodimethylaniline  methiodide  and  mercuric  sulphide  on  the  addition 
of  barium  sulphide.     The  hydroxide,  therefore,  has  the  constitution 


I 


ORGANIC  CHEMISTRY.  249 

Hg<^p''TT\T\TTTTi;f  /r)TT\^^8'»  ^^^  should  be  termed  paramercurodi- 

phenylenedimethylm ercurodiammonium  hydroxide. 

Paramercuroaniline,  Hg(C6H4*N'H2)2,  is  prepared  by  beating  para- 
mercurodipbenylenemercurodiamine  witb  sodium  sulpbide  on  the 
water  bath  ;  it  is  extracted  from  the  product  by  chloroform,  and  is 
ultimately  obtained  in  yellowish  needles  melting  at  174°  with  decom- 
position. 

Faramerc2iromethylanilme,  Hg(C6H4*NHMe)2,  is  obtained  by  the 
action  of  sodium  sulphide  on  paramercurodiphenylenedimethylmer- 
■curodiammonium  hydroxide  ;  it  separates  from  its  benzene  solution 
in  lustrous,  colourless  needles  melting  at  178 — 179°,  and  is  sparingly 
.soluble  in  alcohol.  W.  J.  P. 

Mercury  Derivatives  from  Diethylaniline.  By  A.  Piccinini 
^Gazzetta,  23,  ii,  534 — 543). — The  author  has  prepared  a  number  of 
aromatic  mercury-derivatives  from  diethylaniline  analogous  to  those 
obtained  by  Posci  (see  preceding  Abstract)  from  dimethylaniline. 

Far  am  ercurodipJi  enylenetetrethylm  ercurodiammonium  acetate  j 

H^^aH.-NEt.COAc).  „ 
^^CaH^-NEt^COAc)^-^^' 

crystallises  in  long,  colourless  needles  melting  at  104"4°.  The 
hydroxide  is  obtained  in  colourless  needles  melting  at  200°  with  de- 
composition ;  it  has  a  strongly  alkaline  reaction,  and  is  slowly  decom- 
posed by  boiling  water.  The  chloride  forms  thin,  colourless  needles 
melting  at  1645°,  and  is  sparingly  soluble  in  hot  water. 

Paramercurodiethylaniline  methiodide,  Hg(C6H4*]S'Et2MeI)2,  crystal- 
lises in  colourless  prisms,  melting  at  202'8°  with  decomposition,  and 
is  very  soluble  in  boiling  water ;  the  methoxide  was  only  obtained  in 
aqueous  solution.  The  methochloride  crystallises  in  thin,  colourless, 
deliquescent  needles,  and  forms  a  double  salt  with  mercuric  chloride, 
which  separates  from  boiling  water  in  lustrous  laminaa,  melting  at 
about  200°  with  decomposition. 

On  reducing  the  preceding  methiodide  with  sodium  sulphide,  a  salt 
of  diethylmethylphenylammonium  is  obtained. 

On  reducing  parabromodiethylaniline  with  sodium  amalgam,  wer- 
curodiethylamline,  Hg(C6H4*NEt2)2,  is  produced  ;  it  crystallises  from 
benzene  in  colourless,  efflorescent  prisms,  melting  at  160*6°.  The 
constitution  of  paramercurodiethylaniline  methoxide  is  proved  by  the 
fact  that  it  yields  the  same  mercurodiethylaniline  on  reduction  with 
sodium  sulphide.  W.  J.  P. 

Mercury  Derivatives  from  Ethylaniline.  By  G.  Ruspaggiari 
(Gazzetta,  23,  ii,  544 — 548;  compare  preceding  Abstracts). — Para- 
mercurodljphenylenediethyldiammonium  acetatCy 

^^  .CeH,.NHEt(OAc).  „^ 
^^^^CeHrNHEtCOAc)-^^^' 

separates  from  a  solution  of  mercuric  acetate  in  an  alcoholic  solution 
of   ethylaniline;    it   crystallises   in   colourless,   transparent    prisms, 
VOL.  LXVI.   i.  t 
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and  melts  at  130°.  It  is  insoluble  in  cold  water,  and  is  decomposed  by 
liot  water.  On  treatment  with  potash,  it  yields  the  hydroxide,  which 
crystallises  in  beautiful,  colourless  needles,  decomposing  at  145'';  this 
is  soluble  in  hot  water,  giving  a  strongly  alkaline  solution.  The 
chloride  separates  from  alcohol  in  lustrous,  six-sided  laminas,  melting- 
at  142°,  and  is  decomposed  by  boiling  water.  On  heating  the  base 
with  methylic  alcohol  and  methylic  iodide  in  a  reflux  apparatus,  it 
yields  paramercurodiphenylenetetramethyldiethyldiammonium  iodide, 
Hg(C6H4*]SrEtMe2l)2,  which  crystallises  in  long,  colourless  needles 
melting  at  202°.  On  treating  its  aqueous  solution  with  silver  chloride, 
the  corresponding  chloride  is  obtained  in  long,  colourless  needles,  very 
soluble  in  water.  With  mercuric  chloride,  it  forms  a  double  compound^ 
which  melts  at  169°. 

Mercuroethyl aniline,  Hg(C6H4*]S'HEt)2,  is  obtained  by  reducing- 
paramercurodiphenylenediethylmercurodiammonium  hydroxide  with 
sodium  sulphide.  It  crystallises  in  lustrous  laminae,  melting  at 
166°,  W.  J.  P. 


Derivatives  of  Disulphobenzoic  acid  [1:3:5].  By  K.  Hopf- 
GARTNER  {Monatsh.,  14,  685 — 698). — Disulphobenzoic  trichloride, 

C7H3O5S2CI3, 

is  obtained  by  heating  dry  potassium  disulphobenzoate,  CvHaOgSaKg, 
with  phosphoric  chloride  in  an  oil  bath  at  150°.  A  better  yield  is' 
obtained  by  heating  the  mixture  in  sealed  tubes  in  a  bath  of  amylic 
alcohol.  From  benzene,  it  crystallises  with  1  molecule  of  the  solvent 
in  large,  colourless  prisms.  When  free  from  benzene,  it  melts  at 
86-5—87°  (uncorr.)..  The  salt,  CH^OgSsKa  +  .SH^O,  is  obtained  from 
the  crude  melt,  after  the  trichloride  has  been  extracted  with  benzene^ 
by  crystallising  the  residue  from  water ;  it  forms  yellowish,  flat 
prisms. 

Disulphobenzoic  dichloride,  C7H4O6S2CI2,  is  obtained  by  allowing  the 
trichloride  to  remain  with  water  for  some  time  at  the  ordinary 
temperature.  It  is  a  white,  crystalline  powder,  softens  at  180°,  melts 
at  183°  (uncorr.),  and  is  easily  dissolved  in  dilute  soda  solution,  and 
by  shaking  with  barium  carbonate  and  water. 

The  aviide,  C7H9O5S2N3J  obtained  by  treating  with  dry  ammonia 
the  trichloride  dissolved  in  benzene,  crystallises  in  long,  thin, 
lustrous,  white  needles,  begins  to  give  off  ammonia  at  230°,  and  melts: 
at  290°.  The  trianilide,  CosHaiOsSzl^a,  obtained  by  treating  the  tri- 
chloride .with  aniline,  is  a  white,  crystalline  powder,  and  melts  at 
222°  (uncorr.). 

Sulphohydroxybenzoic  acid,  CvHeOeS,  is  obtained  by  warming  the 
tripotassium  disulphobenzoate  with  a  solution  of  potassium  hydroxide 
at  160 — 165°,  and  is  purified  by  means  of  the  lead  suit.  It  forms 
white  crusts  of  microscopic  needles,  containing  IH2O,  begins  to  de- 
compose at  100°,  but  does  not  melt  at  180°,  is  very  hygroscopic, 
has  a  strongly  acid  reaction,  and  gives  a  faint  reddish-brown  colora- 
tion with  ferric  chloride.  The  lead  salt,  C7H4S06Pb  +  3JH2O,  crystal- 
lises in  slender,  white,  lustrous  needles,   and  decomposes   before  it 
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melts.    The  potassium  salt,  witli  SHsO,  crystallises  in  small,  colourless 
prisms. 

Dihydroxybenzoic  acid  [1  :  3  ;  5]  is  obtained  by  heating  the  potas- 
sium salt  of  disulphobenzoic  acid  with  potassium  hydroxide  at 
250—260°.  E.  C.  R. 

Formation  of  Substituted  Benzophenones.  By  G.  D.  Moore 
and  D.  F.  O'Regan  {GJiem.  Gentr.,  1893,  ii,  938 ;  from  Froc.  Amer. 
Acad.,  1893,  226— 233).— Kollarits  and  Merz  showed  (this  Journal, 
1872,  707 ;  and  1873,  1035)  that  by  heating  benzoic  acid  or  anhydride 
with  benzene  and  phosphoric  anhydride,  benzophenone  is  formed. 
Employing  this  reaction  with  their  substituted  benzoic  anhydrides 
(this  vol.,  i,  244)  the  authors  obtained  orthonitrobenzophenone,  meta- 
nitrohenzophenone,  melting  at  94 — 95°,  paranitr6benzoplie7ixDne,  melting 
at  137 — 138°,  and  ortho-,  meta-,  and  para-chloro-,  and  meta-  and  para- 
bromo-benzophenones.  L.  T.  T. 

Isostilbene.  By  V.  Redzko  (/.  Buss.  Ghem.  Soc,  25,  297— 
298). — When  isostilbene,  CPh2!CH2,  is  treated  with  fuming  hydr- 
iodic  acid  at  the  ordinary  temperature,  a  solid,  crystalline  sub- 
stance is  formed,  which  melts  at  143°,  has  the  empirical  formula 
C7H6,  and  is  in  all  probability  a  polymeride  of  isostilbene.  Gaseous 
hydrogen  iodide,  as  well  as  strong  sulphuric  acid,  also  produces  it  at 
the  ordinary  temperature.  If  the  fuming  hydriodic  acid  is  made  to 
act  slowly  on  isostilbene  at  the  temperature  of  a  good  freezing  mix- 
ture, diphenylethane  (b.  p.  272*5 — 273°)  is  formed,  along  with  small 
quantities  of  the  solid  melting  at  143°. 

When  bromine  and  isostilbene,  both  dissolved  in  light  petroleum, 
are  allowed  to  react  in  a  freezing  mixture,  the  bromide,  CPhaBr'CHgBr^ 
is  obtained  in  colourless  prisms,  which  may  be  dissolved  in  boiling 
light  petroleum  without  decomposition.  At  its  melting  point,  about 
65°,  the  dibromide  decomposes  with  evolution  of  hydrogen  bromide. 
Even  at  the  ordinary  temperature,  hydrogen  bromide  is  given  off 
slowly,  the  dibromide  first  melting  and  a  solid  being  afterwards 
formed,  which,  from  its  melting  point  and  crystalline  form,  was 
proved  to  be  diphenylbromethylene,  CPhjICHBr. 

Alcohol  acts  on  the  dibromide  at  the  ordinary  temperature  with 
formation  of  a  crystalline  compound  melting  at  98 — 99°.  This  sub- 
stance is  an  ethoxybromodiphenylethane,  the  ethoxyl  group  being 
probably  attached  to  the  carbon  atom  which  is  united  to  the  two 
phenyl  groups.  J.  W. 

Derivatives  of  Naphthyl  Ethyl  Ether.  By  P.  Heermann  (J.pr. 
Ghem.,  [2],  49,  130 — 134). — 1  :  Ai-EthoxynaphthalenesidpJionic  acid, 
OEt'CioHg-SOaH,  is  very  easily  formed  by  sulphonating  a-naphtliyl 
ethyl  ether  with  strong  sulphuric  acid.  It  is  soluble  in  water,  as  is 
also  its  sodium  salt,  which,  however,  is  insoluble  in  salt  solution. 
2:S'-Ethoxynaphthale7iesulphonic  acid  is  equally  easily  prepared ;  its 
sodium  salt  is  sparingly  soluble  in  water.  Both  compounds  lose  ethyl 
and  become  naphthoisulphonic  acids  when  treated  with  anhydro- 
sulphuric  acid.  A.  G.  B. 

t  2 
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Isomeric  Nitrochloronaphthalenesulphonic  acids.    By  P.  T. 

Cleve  (Chem.  Centr.,  1893,  ii,  919—920  ;  from  Ofvers  K.  Svensha  Vet. 
Ak.  Fork.,  1893.  329). — As  the  result  of  his  experiments  on  substi- 
tuted naphthalenes,  the  author  gives  the  following  rules  of  substitu- 
tion as  trustworthy,  except  in  such  cases  as  clearly  depend  on  a 
secondary  rearrangement  of  the  very  mobile  SO3H  gronp.  (1)  If  the 
a-  (or  1-)  position  is  occupied  by  OH,  NH,  COMe,  NH2,  CI,  or  Br, 
the  new  radicle  will  enter  the  position  2  or  4  (occasionally  4'). 
(2)  If  the  a-position  is  occupied  by  CN,  NO2,  SO3H,  or  CO  OH,  the 
new  radicle  will  enter  the  position  4'  or  1'  (occasionally  4).  (3)  If 
the  /3-  (or  2-)  position  is  occupied  by  OH,  NH,  or  COMe,  the  new 
radicle  will  enter  the  position  1.  (4)  If  the  /3-position  is  occupied 
by  NH2,  CI,  Br,  I,  or  SO3H,  the  new  radicle  will  enter  the  position 
4'  or  1'.  (5)  The  group  SO2CI  in  the  a-  or  ^-position  predisposes 
the  entry  of  the  ^02  group  into  an  a-position  of  the  second  ring. 

The  following  table  summarises  the  properties  of  the  derivatives 
of  the  14  nitrochloronaphthalenesulphonic  acids  which  the  author 
has  obtained. 


Constitu- 
tion. 

Chloride. 

Amide. 

Ethyl 
salt. 

Constitu- 
tion. 

Chloride. 

Amide. 

Ethyl 
salt. 

m.  p. 

m.  p. 

m.  p. 

m.  p. 

m.  p. 

m.  p. 

1:2   :  4' 

112° 

214° 

110° 

1  :  4'  :  1' 

150° 

233° 



1:2    :  3' 

161 

203 

139 

1:1';^}^ 

134 

1:2   :  2' 

219 

247 

184 

1:2      r 

190 

226 

181 

1  :  1'  :  2 

129 

245 

124° 

1:4   :  3' 

116°  (108°) 

208 

89 

1  :  1'  :  4' 

127 

181 

— 

1:4   :  2' 

161" 

188 

123 

2:1    :  4' 

118 

220 



1  :  4'  :  3' 

151 

220 

116 

2  :  1'  :  2' 

182 

231 



1  :  4'  :  2' 

130 

188 

"~~ 

— 

— 

— 

— 

Of  the  33  possible  trichloronaphthalenes,  16  have  been  obtained  by 
the  author  and  others,  their  melting  points  being  as  follows : — 
1:2:3  =  81^  1:2:4  =  92°,  1:2:4'  about  76°,  1:2:3'  about 
91°,  1:2:2'  about  80°,  1:2:1'  =  83°,  1:3:4'  =  103°,  1:3:3'  = 
80%  1:3:2'  =  113°,  1:3:1'  about  88°,  1:4:2'  about  60°,  1:4:1' 
=  131°,  1  :  3'  :  2'  =  109-5°,  2  :  3'  :  2'  =  91°.  Summaries  of  the 
properties  and  derivatives  of  the  known  dichloronaphthalenesulph- 
onic  acids,  and  of  the  mono-  and  di-chloronaphthalenes  are  also  given. 

L.  T.  T. 

Orientation  in  the  Terpene  Series.  By  A.  v.  Baeyer  (Ber.,  27, 
436 — 454). — In  the  opening  portion  of  this  paper,  the  author  deals 
with  the  nomenclature  of  the  terpene  series,  which  he  models  accord- 
ing to  the  rules  agreed  on  at  the   Geneva  Conference.     The  carbon 

9  5    6 

C  C'C 

atoms  in  cymene  are  thus  numbered.     n^^'^Kn  rI>C'C. 

^84        ^'^        1     7 

10  3    2 

Wallach  considers  that  dipentene  is  A  1  :  5-terpadiene  (dihydro- 
cymene)  on  the  ground  of  its  optical  activity,  this  being  the  only 
possible  configuration  containing  an  asymmetrical  carbon  atom ;  on 


I 
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this  assninption,  however,  he  is  compelled  to  admit  thafc  intramole- 
cular change  takes  place  when  the  hydrocarbon  enters  into  combina- 
tion with  halogen  hydrides.  The  author  shows  that  when  Wallach's 
terpineol  dibromide  (this  vol.,  i,  44)  is  treated  with  a  solution  of 
hydrogen  bromide  in  glacial  acetic  acid,  1:2:  4-tribromoterpane 
(-hexahydrocymene)  is  produced,  which,  on  bromination,  is  con- 
verted in  dipentene  tetrabromide  (m.  p.  124°).  As  the  bromination 
is  carried  out  in  the  cold,  intramolecular  change  is  inconceivable ;  it 
follows,  therefore,  that  dipentene  has  not  the  constitution  assigned  to 
it  by  Wallaoh  (see  below). 

When  the  tribromide  (m.  p.  110'^)  which  Wallach  obtained  by 
brominating  1  :  4-dibromoterpane  (-hexahydrocymene)  is  dissolved 
in  glacial  acetic  acid,  and  treated  at  0°  with  zinc  dust,  it  yields  a 
terpenol  (terpineol)  acetate,  CioHitOAc,  which  forms  a  dibromide 
melting  at  103",  and  is  converted,  on  hydrolysis  with  alcoholic 
potash,  into  a  crystalline  terpenol  (terpineol)  melting  at  69 — 70° ; 
the  latter  forms  a  dibromide  melting  at  114 — 115°.  Both  the 
terpenol  and  its  acetate,  if  treated  with  a  solution  of  hydrogen 
bromide  in  glacial  acetic  acid,  yield  trans-  1  :  4i-dibromoterpene  (dipen- 
tenedihydrobromide),  melting  at  64°.  If  the  dibromide  of  the  terpenol, 
or  of  its  acetate,  is  treated  with  hydrogen  bromide  in  glacial  acetic 
acid  solution,  Wallach's  1:4:  8-tribromoterpane  (m.  p.  110")  is  ob- 
tained. The  terpenol  acetate,  like  tetramethylethylene,  forms  a  blue 
crystalline  nitrosochloride  (compare  Thiele,  this  vol.,  i,  217),  melting 
at  80°.  These  facts  indicate  that  the  new  terpenol  has  the  constitu- 
tion, 0H-CMe<^^';^^J>C:CMe2.  When  the  terpenol  acetate  is 
boiled  with  quinoline,  terpinolene  is  obtained ;  terpinolene  is,  therC' 
fore,  AhMS).terpadiene,  CMe-C<^^''.^^->C:CMe2. 

Dipentene  is  formed  by  the  dehydration  of  solid  terpenol  (ter- 
pineol; this  vol.,  i,  45),  and  the  author  finally  concludes  that  it  is 
A^'^-terpadiene  (dihydrocymene) .  Dipentene  is,  however,  a  racemic 
compound  of  two  enantiomorphous  substances,  and  is  the  first  in- 
stance brought  to  light  of  such  a  compound  not  containing  an 
asymmetrical  carbon  atom.  The  author  also  adduces  evidence  that 
the  high-boiling  terpinene  is  A^'^-terpadiene,  and  the  low-boiling 
terpinene,  A^'^-terpadiene.  A.  R.  L. 

Rose  Oil.  By  J.  Bertram  and  E.  Gildemeister  (/.  pr.  Ghem.^ 
[2],  49,  185— 196).— Monnet  and  Barbier  (this  vol.,  i,  141)  st.ate 
that  they  obtained  rhodinol  from  geranium  oil.  The  authors  cannot 
isolate  any  rhodinol  from  the  various  commercial  geranium  oils.  A 
reinvestigation  of  genuine  rose  oil  shows  that  the  geraniol  from  this 
source  is  identical  with  that  from  all  other  known  sources.  The  varia- 
tions in  the  sp.  gr.  of  samples  of  geraniol  are  attributable  to  the  ease 
with  which  the  oil  oxidises.  A  comparison  of  the  properties  and 
behaviour  of  the  so-called  rhodinol  leads  to  the  conclusion  that  this 
substance  is  a  mixture  consisting,  for  the  most  part,  of  geraniol,  just 
as  Barbier's  licarhodol  (Abstr.,  1893,  i,  545)  is  an  impure  geraniol. 
What  the  impurity  in  geraniol  which  lends  it  the  odour  of  roses  may  be 
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has  yet  to  be  settled.  In  spite  o£  the  statements  of  Markovnikoff 
and  Reformatzky,  stearoptene  must  still  be  regarded  as  a  mixture  of 
hydrocarbons.  -^«  Gr.  B. 

Essential  Oil  of  Lemon.  By  R.  S.  Ladell  (Ghem.  News^  69, 
20 — 21). — By  fractional  distillation  of  terpeneless  oil  of  lemon,  which 
is  a  mixture  of  several  oxygenated  compounds,  the  author  has  iso- 
lated a  liquid  having  a  constant  composition  approximating  empiri- 
cally to  CioHisO,  with  a  sp.  gr.  0*962,  and  a  specific  rotatory  power 
[a]D  =  4-6-42°;  it  boils  at  206°.  D.  A.  L. 

Campholene.  By  Gtuerbet  (Compt.  rend.,  118,  286 — 288). — De- 
lalande's  process  of  obtaining  campholene  by  the  action  of  phos- 
phoric anhydride  on  campholic  acid  does  not  give  a  good  yield.  The 
best  method  is  to  distil  campholic  chloride  in  presence  of  a  small 
quantity  of  phosphoric  anhydride,  when  about  73  per  cent,  of  the 
calculated  quantity  is  obtained,  and  a  single  fractionation  yields  a 
pure  product. 

Campholene  is  a  colourless  liquid  with  a  burning  taste,  and  an 
odour  similar  to  that  of  terebenthene  ;  it  boils  at  134°  under  a  pres- 
sure of  758  mm.;  sp,  gr.  at  0°  =  0*8115;  vap.  density,  4*26  (calc. 
4*28).  It  is  optically  inactive,  and  when  exposed  to  air  slowly  ab- 
sorbs oxygen.  Bromine  attacks  campholene  violently  at  0°  with 
evolution  of  hydrogen  bromide,  but  if  the  two  substances  are  pre- 
viously dissolved  in  10  times  their  weight  of  chloroform,  the  bromine 
is  absorbed  quietly,  and  the  absorption  ceases  when  the  two  sub- 
stances have  been  mixed  in  molecular  proportion.  There  is  prac- 
tically no  evolution  of  hydrogen  bromide,  but  the  product  is  very 
unstable,  and  gives  off  hydrogen  bromide  when  the  chloroform  is 
evaporated.  When  treated  with  gaseous  hydros^en  iodide  at  0°, 
campholene  yields  a  crystalline  compound,  CgHiejHI,  which  is  very 
unstable. 

When  heated  in  sealed  tubes  at  280°  with  twice  its  volume  of 
hydriodic  acid  saturated  at  0°,  campholene  yields  a  hydrocarbon, 
C9H18,  which  boils  at  132 — 134°  ;  sp.  gr.  at  0°  =  0*783  ;  vap.  density 
4*35.  It  does  not  combine  with  bromine,  and  is  not  attacked  in  the 
cold  by  fuming  sulphuric  acid  or  fuming  nitric  acid,  but  when  heated 
for  10  days  at  60 — 70°  with  a  mixture  of  2  vols,  of  fuming  sulph- 
uric acid  and  1  vol.  of  fuming  nitric  acid,  it  yields  a  small  quantity  of 
a  crystalline  nitro-derivative  with  the  same  melting  point  as  trinitro- 
pseudocumene.  When  treated  with  bromine  in  presence  of  aluminium 
bromide,  it  yields  tribromopseudocumene. 

It  follows  that  the  hydrocarbon,  CgHig,  is  identical  with  the  hexa- 
hydropseudocumene  found  in  Baku  petroleum,  and,  therefore,  the 
campholene  from  which  it  is  obtained  must  be  regarded  as  tetra- 
hy  dropseu  documene. 

When  sulphuric  acid  is  agitated  with  one-third  its  weight  of  cam- 
pholene, it  rapidly  blackens,  and  gives  off  sulphurous  anhydride  with 
development  of  heat.  Tlie  products  are  the  hexahydropseudocumene 
described  above,  and  dicampJiolene,  CisHaa,  an  oily  liquid  which  boils 
at  165 — lOS''  under  a  pressure  of  30  mm.,  or,  with  partial  decomposi- 
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tion,  at  266 — 270°  under  ordinary  pressure.  It  has  an  odour  similar 
to  that  of  terebe.nthene,  and  when  exposed  to  air,  oxidises  somewhat 
rapidly  with  formation  of  resinous  products. 

It  would  seem  that  the  compound  obtained  by  Efcard  by  the  action 
of  zinc  chloride  on  a-chlorocamphor  (Abstr.,  1893,  i,  524)  cannot  be 
■campholene.  C.  H.  B. 

Synthetic  Borneols.  By  Gr.  Bouchardat  and  J.  Lafont  (Compt, 
rend.,  118,  248 — 250). — Borneols  of  camphene  are  readily  prepared 
by  acting  on  the  camphene  with  an  equal  weight  of  glacial  acetic 
acid,  in  which  has  been  dissolved  one-third  of  its  weight  of  sulphuric 
acid.  The  reaction  proceeds  quietly,  but  is  almost  instantaneous, 
and  the  conversion  into  borneol  acetates  is  practically  complete,  A 
small  quantity  of  a  new  compound  is  also  formed,  and  is  under 
investigation. 

Camphene  borneols  form  smaller  crystals,  and  are  more  soluble  in 
light  petroleum  than  natural  borneols  or  the  borneols  of  terebenthene. 
The  crystals  sublime  in  the  same  way  as  camphor,  but  the  borneols 
of  terebenthene  do  not.  Moreover,  camphene  borneols  decompose  into 
camphene  and  water  if  heated  at  250°  for  24  hours,  and  the  decom- 
position is  well  marked,  even  at  225°,  w^hereas  terebenthene  and 
dryabalanops  borneols  do  not  change  under  these  conditions.  It 
follows  that  the  camphene  borneols  are  isomeric  with  natural  borneols, 
with  those  obtained  from  terebenthene,  and  with  those  having  an 
unstable  reversible  rotatory  power  obtained  by  Montgolfier.  On  the 
other  hand,  when  oxidised,  they  yield  camphors  identical  with  those 
from  the  other  borneols. 

In  view  of  the  large  number  of  isomerides  of  compounds  yielding 
identical  derivatives,  the  authors  consider  that  it  is  better  to  distin- 
guish the  different  borneols  according  to  their  origin ;  for  instance, 
camphene  borneol,  terebenthene  borneol,  rather  than  by  such  prefixes 
as  iso,  para,  &c.  C.  H.  B. 

Constitution  of  Cotoin.  By  G.  Ciamician  and  P.  Silber  (Ber.f 
27,  409-^26;  compare  Abstr.,  1893,  i,  718;  this  vol.,  i,  40,  51,  94). 
• — Cotoin,  one  of  the  constituents  of  the  true  Coto  bark,  has  the  for- 
mula CUH12O4,  and  not  C22lli806,  as  given  by  Jobst  and  Hesse.  The 
diacetate,  similarly,  has  the  formula  CigHieOe,  and,  like  cotoin  itself, 
contains  a  methoxy-group.  When  cotoin  is  warmed  with  strong 
sulphuric  acid,  decomposition  occurs,  and  a  small  amount  of  phloro- 
glucinol  is  formed.  This  fact,  and  the  general  resemblance  of  cotoin  to 
hydrocotoin  (Abstr.,  1891,  578),  renders  it  probable  that  cotoin  is  the 
monomethyl  ether  of  benzoylphloroglucinol,  OMe*C6H2(OH)2'COPh. 

Dihromocoto'in,  CuHioBrgOi,  was  described  by  Jobst  and  Hesse  as 
tribromocotoin.  It  forms  large,  prismatic,  colourless  needles,  and 
melts  at  116".  Coto'inoxime,  CuHisNO^,  is  obtained  by  adding  hydr- 
oxylamine  hydrochloride  to  a  solution  of  cotoin  in  cold  aqueous  sodium, 
carbonate.  It  crystallises  in  plates,  with  a  faint  blue  surface  lustre. 
It  is  soluble  in  alcohol,  slightly  in  water,  readily  in  caustic  alkalis. 
When  cotoin  is  treated  with  methylic  iodide,  it  yields  a  (Umetliylcotolny 
OH'C6HMe(OMe)2*COPh,  isomeric  with  the  trimethylbenzoylphloro- 
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glucinol  (dibenzoylhydrocoton)  obtained  by  treating  hydrocotoin  in 
tbe  same  manner.  It  separates  from  alcohol  in  crystals,  melting  at 
138°.  It  forms  yellow  solutions  in  aqueous  alkalis,  and  its  solution 
in  dilute  alcohol  gives  a  yellowish-brown  coloration  with  ferric 
chloride.  It  only  contains  two  me thoxy- groups,  and  has,  therefore, 
the  constitution  given  above.  Its  acetate  crystallises  in  white  needles 
melting  at  15U°.  It  is  insoluble  in  alkalis,  and  gives  no  coloration 
with  ferric  chloride. 

It  still  remains  to  determine  the  relative  positions  of  the  methoxy- 
and  benzoyl-groups  in  cotoin. 

When  cotoin  is  treated  with  acetic  anhydride,  the  diacetate  is 
accompanied  by  another  compound,  which  forms  lustrous  prisms, 
melting  at   142°.      This   substance  is  methoxyhijdroxyjpJieyiylcouinariu 

acetate,    OMe'CeHgCOAcX  i      ;    it   is   soluble   in    alcohol,   but 

insoluble   in  alkalis,   and,   when  hydrolysed,   yields  methoxyhydroxy- 

jpJienylcoumarin,  OMe'C6H2(OHX  '      .       The    latter    melts    at 

207°,  and  dissolves  readily  in  alkalis.  When  this  compound,  or 
its  acetate  melting  at  142°,  is  boiled  with  hydriodic  acid,  metadi- 

hydroxyphenylcoumarin,   Q^2{0^)->^<C^  y^     ,  is  obtained,  melting 

OP  h.  uM 

at  233 — 234°,  and  being  identical  in  every  respect  with  the  sub- 
stance prepared  synthetically  by  Kostanecki  and  Weber  (this  vol., 
i,  88).  The  methoxyhydroxyphenylcoumarin  is  not  contained  in  the- 
original  cotoin,  but  is  formed  from  it  by  condensation  with  acetie 
acid. 

The  authors  propose  shortly  to  publish  the  results  of  their  investi- 
gation of  the  so-called  dicotoin.  A.  H. 

Constitution  of  Santonin.  By  S.  Cannizzaro  (Ber.,  27,  530 — 
536). — A  polemical  paper  in  answer  to  Klein. 

Vitin  and  the  Wax  Compounds  of  American  Grapes  and 
their  Hybrids.  By  W.  Seifert  (Alonatsh.,  14,  719— 738).— The 
grape  berries,  separated  from  the  stalks,  are  treated  with  chloroform 
at  the  ordinary  temperature  for  2  to  8  days,  and  the  chloroform 
extract  is  then  separated  from  the  juice  and  evaporated  to  dryness. 
The  residue  is  extracted  with  water  and  then  with  absolute  alcohol. 
It  is  thus  separated  into  three  substances  :  (1)  soluble  in  cold  alcohol; 
(2)  soluble  in  hot  alcohol  but  not  in  cold ;   (3)  insoluble  in  alcohol. 

Vitin  crystallises  from  the  cold  alcoholic  solution,  when  it  is  allowed 
to  remain  for  some  time.  It  is  a  white  substance,  crystallises  in 
slender  needles,  and  has  no  characteristic  taste  or  odour.  It  is  soluble 
in  most  organic  solvents,  dissolves  in  alkalis  and  sodium  carbonate, 
and  is  reprecipitated  by  acids.  It  sinters,  darkens,  and  then  melts  at; 
250—255°.  The  specific  rotation  [aji,  =  H-59'87.  The  alcoholic 
solution  has  an  acid  reaction.  Dilute  acids  have  no  action  on  th© 
compound.  It  is  partially  dissolved  by  concentrated  sulphuric  acid, 
with   an    orange-red   coloration,  and  is  precipitated    unchanged   oh 
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dilution.  Concentrated  nitric  acid  converts  it  into  a  resinous  mass, 
which  gives  a  deep  red-brown  solution  with  potassium  carbonate,  and 
has  an  intensely  bitter  taste.  When  heated  with  a  small  quantity  of 
acetic  anhj^dride,  and  then  treated  with  concentrated  sulphuric  acid,  a 
purple-red  solution  is  obtained;  the  absorption  spectrum  of  this 
solution  shows  a  strong  extinction  between  E  and  h,  whilst  the  orange- 
red  solution  in  sulphuric  acid  alone  shows  a  dark  band  in  the  green 
between  D  and  E  and  a  continuous  extinction  from  ¥  into  the  blue 
and  violet.  If  only  a  few  drops  of  sulphuric  acid  are  added  to  vitin 
which  has  been  treated  with  acetic  anhydride,  a  deep  bluish-violet 
solution  is  obtained,  which  shows  a  faint  extinction  between  C  and  D 
and  a  broad  band  at  E.  The  author  gives  a  table,  showing  tho 
absorption  spectra  of  vitin,  abietic  acid,  and  urson.  The  analysis  and 
molecular  weight  determinations  agree  with  the  formula  C2oH3iO'OH. 
The  acetyl  compound^  C20H31O2AC,  crystallises  in  long  needles,  and 
sinters,  darkens,  and  then  melts  at  239°.  The  ammonium  salt, 
C2oH3i02*NH4,C2oH3202,  crystallises  in  long  needles.  The  calcium  salt 
crystallises  in  long,  slender  needles,  the  copper  salt  is  a  bright  blue 
powder  consisting  of  microscopic  needles.  The  silvsQ-  salt  is  soluble  in 
ether.  Vitin  does  not  reduce  alkaline  silver  solution,  and  gives  a 
negative  result  when  tested  for  methoxyl  byZeisel's  method.  There- 
fore it  contains  neither  an  aldehyde-  nor  a  methoxy-group. 

An  examination  of  those  products  obtained  from  the  chloroform 
extract,  which  are  insoluble  in  cold  alcohol,  showed  that  they  con- 
tained wax-like  compounds.  The  product,  soluble  in  hot  alcohol, 
melted  at  69 — 70°,  and  contained  myricyl  alcohol  and  a  fatty  acid, 
melting  at  75 — 80°,  which,  on  analysis,  gave  numbers  agreeing  with 
the  formula  for  cerotic  or  melissic  acid.  The  product,  insoluble  in 
hot  alcohol,  melted  at  72°,  and  contained  an  alcohol  melting  at  79°, 
and  a  fatty  acid  melting  at  60—79°.  E.  C.  R. 

Brazilin.  By  C.  Schall  (Ber.,  27,  524— 530).— The  author  has 
already  shown  that  brazilin  contains  four  hydroxyl  groups.  He  has 
obtained  the  tetramethoxy-compound,  and  finds  it  has  the  same 
melting  point  as  the  trimethoxy-compound. 

Tetramethylhrazilin,  Ci6H,oO(OMe)4,  is  obtained  by  heating  the  tri- 
methoxy-compound with  sodium  and  benzene  at  120°,  and  then,  after 
separating  the  excess  of  sodium,  heating  the  product  with  methylic 
iodide  at  120°.  It  may  also  be  obtained  by  heating  the  trimethoxy- 
compound  with  methylic  iodide  and  potassium  hydroxide.  It  crystal- 
lises in  white  leaflets,  does  not  decompose  at  110 — 120°,  and,  when 
melted  and  suddenly  cooled,  is  converted  into  an  amorphous  modifi- 
cation, which  melts  at  66 — 69°.  It  scarcely  reddens  when  warmed 
with  dilute  nitric  acid,  and  dissolves  in  concentrated  sulphuric  acid, 
from  which  solution  it  is  not  precipitated  by  the  addition  of 
water. 

When  the  trimethjlbrazilin  is  treated  with  ethylic  iodide,  it  yields 
metJiyltriethylbrazilm,  OMe*Ci6HioO(OEt)3,  which  crystallises  in  white 
needles,  and  melts  at  149°. 

Trimethylbraztlin,  CicHnOsMea,  obtained  as  already  described  by  the 
author,   is   very  similar  to  the  tetramethyl  compound.      The  acetyl 
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dei'ivative,  C.uiHioO(OMe)3*OAc,  melts  at  172-173'',  and  is  easily 
hydrolysed  by  alcoholic  potash. 

Dimethylhrazilin,  deHioO^Me.,,  sinters  at  75— 80°,  melts  at  90—91°, 
and,  when  heated  with  methylic  iodide  and  sodinm  ethoxide,  is  con- 
verted into  trimethylbrazilin.  When  treated  with  acetic  anhydride 
and  sodium  acetate,  it  yields  a  diacetyl  derivative. 

Methylhrazilln,  CieHjaOsMe,  is  obtained  by  reducing  the  corre- 
sponding brazilein  derivative  with  zinc-dust  {Ber.,  22,  1560).  It  is 
a  yellowish  mass,  which  melts  at  120°. 

Tribromobrazilin  yields  a  trimethyl  compound,  CieHaBrsOaCOMe)^, 
which  sinters  at  100 — 105°,  melts  at  109 — 112°,  and  yields  a  mon- 
acetyl  compound^  melting  at  179 — 180°. 

Dibromobrazilin  easily  yields  a  monacetyl  and  a  diacetyl  derivative  ; 
the  former  melts  at  170°  and  the  latter  at  249*. 

When  brazilin  is  heated  wdth  concentrated  hydrochloric  acid  at 
150°,  it  yields  black  compounds,  soluble  in  alkalis ;  at  200°,  it  yields 
similar  compounds,  insoluble  in  alkalis.  When  heated  with  a  large 
quantity  of  hydriodic  acid  and  amorphous  phosphorus  at  200°,  it 
yields  an  oil,  w^hich,  on  fractionation,  furnishes  hydrocarbons  of  the 
formulae  CgHic,  b.  p.  155— 165^  C10H18,  b.  p.  170—175°;  and  CuH2o, 
b.  p.  180—185°.  These  hydrocarbons  are  colourless,  or  pale  yellow, 
limpid  liquids,  and  have  a  terpene-like  odour.  E.  C.  R. 

A  Colouring  Matter  in  Vine  Leaves.     By  E.   Schunck,  E. 

Knecht,  and  L.  Marchlewski  (J5er.,  27,  487 — 488). — Brown  vine 
leaves,  gathered  in  the  autumn,  were  found  to  contain,  besides  2  per 
cent,  of  potassium  hydrogen  tartrate,  a  glucoside,  which  was  obtained 
as  a  brownish-yellow  substance,  showing  some  semblance  of  crystalline 
structure.  When  boiled  with  dilute  sulphuric  acid,  this  glucoside 
yields  sugar,  and  a  colouring  matter  which  was  obtained  as  a  reddish- 
brown  poAvder,  and  dyes  chrome-  and  tin-mordanted  wool  respectively 
brown  and  yellow.  C.  F.  B, 

Glucase.  By  G.  H.  Morris  (Trans.  List.  Brew.,  6,  1.32—142).— 
The  author  conHrms  Geduld's  observation,  that  glucase  which  occurs 
in  maize  slowly  hydrolyses  dextrin,  or  perhaps,  more  correctly, 
the  malto-dextrins  to  glucose.  The  author  has  examined  the  action 
of  the  cold  water  extracts  of  both  germinated  and  ungerminated 
maize,  barley,  rye,  oats,  and  wheat  on  maltose,  but  failed  to 
detect  the  production  of  glucose,  except  in  the  case  of  maize.  The 
reason  that  Lintner  and  Jalovvetz  were  able  to  detect  glucose  in 
the  product  of  the  action  on  maltose  of  the  cold-water  extract  of 
other  cereals  and  of  germinated  grain,  is  that  glucose  pre-exists,  ready 
formed  in  them.  The  author  concludes  that  glucase  is  an  enzyme 
peculiar  to  maize,  or  possibly  common  also  to  other  unexamined 
cereals,  but  he  does  not  believe  that  it  is  a  normal  constituent  of 
barley  or  barley  malt.  It  appears  to  him  extremely  doubtful  whether 
it  plays  any  part  in  the  metabolism  of  the  plant,  or  in  the  transloca- 
tion of  the  parbohydrate  material  of  this  grain.  A.  R.  L. 
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Conversion  of  Pyrroline  into  Indole.  By  M.  Dennstedt  and 
P.  VoiGTLANDEii  (Ber.y  27,  476 — 480). — Pyrroline  is  converted  into 
tripyrroline  by  dissolving  25  c.c.  in  100  c.c.  of  20  per  cent,  hydro- 
,  chloric  acid,  diluting  with  500  c.c.  of  cold  water,  adding  dilute 
ammonia,  little  by  little,  until  no  more  precipitate  forms,  filtering, 
and  shaking  out  the  filtrate  twice  with  ether.  The  ethereal  extract, 
when  evaporated,  leaves  a  residue  of  tripyrroline,  which  at  once 
■crystallises.  It  is  well  to  work  as  rapidly  as  possible.  Tripyrroline, 
on  keeping,  is  transformed  into  a  higher  polymeride,  which  is  in- 
soluble in  ether,  and  i^ielts  at  121°.  When  tripyrroline  is  heated  on 
the  water  bath,  it  loses  1  mol.  of  ammonia,  and  leaves  a  transparent 
brown  residue,  which,  when  heated  to  above  300°,  breaks  up  into 
indole  and  pyrroline,  the  latter  of  which  distils  over  first. 

C.  F.  B. 

Synthesis  of  Quinoline  Derivatives.  By  S.  Niementowski 
(^Ghem.  Centr.,  1893,  ii,  939;  from  Anzeig.  Akad.  Wiss.  Krakau,  1893, 
244).  By  the  condensation  of  anthranilic  acid  with  acetophenone, 
the  author  obtained  phenylhydroxyquinoline  [Ph  :  OH  =  2'  :  4'] 
(Abstr,,  1886,  812).  By  the  condensation  of  metahomoanthranilic 
acid  with  acetophenone,  a-phenyl-7-hydroxymetatoluquinoline  is 
formed.  By  the  action  of  ethylic  acetoacetate  on  anthranilic  acid, 
•^/-hydroxyquinaldine-y3-carboxylic  acid  (Conrad  and  Limpach,  Abstr., 
1888, 1110)  is  produced,  together  with  a  compound,  C22H16N0O5,  which 
appears  to  be  an  anhydride  of  the  former,  and  melts  at  335".  From 
metahomoanthranilic  acid  and  ethylic  acetoacetate  a  compound, 
'C24H20N2O5,  melting  at  350°,  is  obtained.  This,  when  treated  with 
alkalis,  takes  up  water,  forming  the  substance  CiaHnNOa,  which 
melts  at  248°,  and  is  probably  '^i-hydroxy-a.-methylmetatoluquinoline-^- 
carboxylic  acid.  Ethylic  ethylacetoacetate  yields,  with  anthranilic 
acid,  a  compound,  Ci;6H24N205,  melting  at  286°,  and  with  metahomo- 
anthranilic acid,  a  compound,  C28H28N2O6,  melting  at  345°. 

L.  T.  T. 

Hydrogen  Copper  Qninolinate.  By  I.  Boeseken  (Rec.  Trav. 
€him.,  12,  253 — 254). — When  normal  copper  quinolinate  is  boiled- 
with  nitric  acid  (sp.  gr.  1*2),  the  salt,  CuNoHgOsCu  +  H2O,  is  obtained. 
It  crystallises  from  nitric  acid  in  bunches  of  blue  needles,  blackens 
at  258°,  and  cannot  be  dehydrated  by  heating  without  undergoing  de- 
composition. One  part  of  the  salt  dissolves  in  4320  parts  of  water  at 
15° ;  the  salt  may  perhaps  serve  for  the  detection  of  quinolinic  acid. 

A.  R.  L. 

LPhenylpyrazolone.  By  F.  Stolz  (J5er.,  27,  407— 409).— Two 
distinct  phenylpyrazolones  are  known,  l-phenyl-5-pyrazolone,  melting 
at  118°,  and  l-phenyl-3-pyrazolone,  melting  at  153°.  Now,  v.  Rothen- 
burg  (Ber.,  26,  2974)  describes  a  l-plienyl-5-pyrazolone,  melting  at 
154 — 155".  Some  error  must  have  been  made  here,  since  1-phenyl- 
5-pyrazolone  does  not  melt  at  154 — 155°,  but  at  118°,  abd  the 
reactions  obtained  by  v.  Rothenburg  with  his  compound,  melting  at 
iL54 — 155°,  are  not  given  by  l-phenyl-3-pyrazolone,  which  would 
appear  from  the  melting  point  to  have  actually  been  the  substance 
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obtained  by  him.  It  is  not  impossible  that  the  confusion  may  have 
arisen  from  the  formation  of  a  mixture  of  the  two  pyrazolones. 

A.  H. 
Ethylic  Succinosuccinate  and  Hydrazine.  Bj  R.  v.  Rothen- 
BURG  (Ber.,  27,  471 — 473). — When  ethylic  succinosuccinate  (1  niol.) 
and  hydrazine  acetate  or  hydrate  (2  mols.)  are  boiled  together  in 
alcoholic  solution,  they  condense  to  hexahydrohenzo-3  :  4i-dijpyrazolone, 
,,,,  ^NizC— CH2-CH-C0^___^.      ,  .  ,  _„       .        ^^ 

NH<^  I  ' >-J>iH,  which  crystallises  m  yellow  prisms, 

CO  •  CH'CH2'C' r^ 

and  melts  at  256 — 257°.  When  heated  with  benzaldehyde,  it  yields 
hexahydrohenzo-4-henzal  3  :  ^-dipyrazolone, 

N-C— CH^ C-CO 

.      .                    NH<        I  /CHPh/  I         >]SrH, 
CO-C— CH2 CziN 

a  reddish-yellow  powder,  which  is  not  melted  at  280°.  "When  heated 
with  methylic  iodide  at  100°,  it  yields  l-dimethylhexahydrobenzo-3  :  4- 

-j^ — p PTT  'Pl-T'PO 

dijpyrazolone,  NMe<[^~  '       ^„    ' ^-NMe,  a  yellowish  powder 

melting  above  250° ;  the  corresponding  ethyl  derivative  was  also  pre- 
pared, but  was  not  obtained  pure.  When  boiled  with  acetic  anhydr- 
ide, it  yields  l-diacetylhexahydi'ohenzo-S  :  ^-dijpyrazolone^  melting 
above  250°.  C.  F.  B. 

Conversion  of  Citrazinamide  into  Phenylpyrazolonecarb- 
oxylic  acid.  By  S.  Ruhemann  and  F.  E.  Allhusen  {Ber.,  27,  579 — 
581). — The  preparation  of  diketodihydroxyisonicotinamide, 

has  been  previously  described  (Abstr.,  1888,  728).  Attempts  to  obtain 
the  corresponding  acid  were  unsuccessful.  On  treatment  with  alkali, 
the  compound  is  converted  into  ammonia,  oxalic  acid,  and  acetic  acid. 
Chlorocitraztnamtde  phe^iylhydrazone, 

is  prepared  by  the  action  of  phenylhydrazine  on  trichlorocitrazin- 
amide,  and  crystallises  in  lustrous,  yellowish-red  plates.  On  heating 
with  hydrochloric  acid,  it  is  hydrolysed  with  production  of  hydrogen 
chloride,  oxalic  acid,  ammonia,  and  phenylpyrazolonecarboxylic  acid, 

C0-CH2 
NPh<;         •  ^^^TT?   ^^^  formation  of  the  latter  being  preceded  by 

that  of  the  intermediate  compound, 

NHPh-N:C(COOH)-CH2-CO-NH2. 

This  phenylpyrazolonecarboxylic  acid  is  isomeric  with  the  one  pre- 
viously described  (Trans.,  1892,  799),  and  identical  with  the  acid 
obtained  by  Wislicenus  from  ethylic  oxalacetate  and  phenylhydrazine. 
The    silver   salt    is   gelatinous,    and   becomes   granular   on    heatings. 


I 


I 


ORGANIC  CHEMISTRY.  261 

Chlorocitrazinamide  phenylhydrazoiie  dissolves  in  alkalis  at  ordinary- 
temperatures  with  a  dark  red  colour,  and  is  precipitated  unchanged 
on  acidifying.  By  boiling  with  concentrated  potash,  ammonia  is 
evolved,  and  pheiiylhydrazoneoxalhi/droxyfumaric  (maleic)  acidy 
C00H-C(I^2HPh)-C(C00H):C(0H)-C00H,  is  formed.  The  di- 
hydrogen  potassium  salt  is  deposited  in  yellow  crystals  ;  it  is  unstable, 
and  in  aqueous  solution  readily  decomposes  into  hydrogen  potassium 
oxalate  and  l-phenyl-5-pyrazolone-3-carboxylic  acid.  J.  B.  T. 

Action  of  Aromatic  Aldehydes  on  Parasubstituted  Anilines. 
By  0.  KuHLiNG  (Ber.,  27,  567 — 572). — Paranitraniline  condenses 
with  benzaldehyde  in  alcoholic  solution  in  the  presence  of  hydro- 
chloric acid,  in  the  proportion  of  2  mols.  of  the  former  to  3  of  the 
latter,  to  form  derivatives  of  dihydroimidazole.  Parachloraniline 
and  paramidophenol  give  similar  products,  but  only  in  very  small 
quantity,  whilst  substances  such  as  paraphenylenediamine  and  its 
dimethyl   derivativ^e   do    not   react,     or   are    converted   into   resins. 

Dinitropentaphenyldihydroimidazole^  ^-^^'^"^AT/n^Tj*  ATri\  rir>u'^^  ^^^ 

JN  (06114*^02} 'Ox  h 

tained  from  benzaldehyde  and  paranitraniline,  and  forms  yellowish- 
white  needles  melting  at  182 — 183°.  It  is  insoluble  in  water, 
sparingly  soluble  in  alcohol,  and  dissolves  in  hot  hydrochloric  acid, 
but  separates  on  cooling,  without  change.  It  is  not  altered,  even  on 
boiling,  by  strong  concentrated  aqueous  potash.  When  treated  with 
tin  and  dilute  hydrochloric  acid,  it  is  converted  into  the  corresponding 
amido-compound,  which  forms  long,  yellowish  needles,  containing 
water  of  crystallisation.  It  is  insoluble  in  water,  readily  soluble  in 
alcohol,  &c.,  and  is  not  altered  by  alkalis.  The  anhydrous  substance 
melts  at  122 — 123°.     The  hydrochloride  forms  soft  pointed  needles. 

Fentanitropentaphenyldthydroimidazole,  CaaHaiN;^!^  is  prepared  from 
paranitraniline  and  metanitrobenzaldehyde.  It  is  insoluble  in  water, 
very  sparingly  soluble  in  alcohol,  readily  in  benzene,  and  forms  a 
white  crystalline  powder  melting  at  227 — 228°.  It  dissolves  readily 
in  concentrated  hydrochloric  acid,  but  is  precipitated  without  change 
when  the  solution  is  diluted.  An  isomeric  substance  is  obtained  from 
paranitraniline  and  paranitrobenzaldehyde.  It  is  scarcely  soluble  in 
benzene  or  concentrated  hydrochloric  acid,  and  is  a  yellowish-white, 
micro-crystalline  powder,  which  does  not  melt  below  290**. 

A.  H 

Synthesis  of  a-Alkyl-yS-naphthocinchonic  acids:  Specific 
Reaction  for  Aldehydes.  By  0.  Doebner  (Ber.,  27,  352 — 354). 
— The  formation  of  an  a-alkyl-/3-naphthocinchonic  acid  always  takes 
place  when  an  aldehyde  (more  than  1  mol.)  and  pyruvic  acid 
(1  mol.)  are  dissolved  in  absolute  alcohol,  and  ;3-naphthylamine 
(1  mol.),  also  dissolved  in  absolute  alcohol,  is  added,  the  mixture 
being  then  heated  for  three  hours  on  the  water  bath.  The  acid 
separates  on  cooling. 

As  pyruvic  acid  undergoes  a  partial  decomposition  into  acetalde- 
hyde  and  carbonic  anhydride,  a  little  of  the  af-methyl-/3-naphtho- 
cinchonic  acid  (m.  p.  310°)  is  formed,  when  no  aldehyde  is  present 
in  the  substance  to  be  tested. 
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The  test  does  not  apply  to  ketones,  and  is  especially  useful  in  deter- 
mining the  presence  of  the  aldehyde  group  in  ethereal  oils.  The 
sugars  which  are  represented  as  aldehydes  (glucose,  galactose)  da 
not  give  the  test.  J-  W. 

Rotatory  Power  of  Coniine  and  its  Salts.  By  F.  Zecchini 
(Gazzetta,  23,  ii,  601 — 607). — The  author  finds  the  specific  rotation 
of  coniine  to  be  [aju  =  +13-51"  at  23°,  a  number  agreeing  closely 
with  those  given  by  former  observers.  In  aqueous  solution,  its 
electrical  conductivity  is  small,  and  ^  of  the  same  order  as  the  con- 
ductivities of  dimethylamine  and  diethylamine.  Its  molecular  re- 
fraction at  23*  was  also  determined  for  the  rays  D,  Ha,  H/s,  and  H^. 

M  ^*^"-^  =  68-31.  M  :,/^^^^  =  40-72. 

Coniine  has  a  much  smaller  rotatory  power  in  benzene,  alcoholic, 
or  aqueous  solutions  than  when  undiluted.  The  acetate,  hydrochloride, 
and  hydrobromide,  are  optically  active  in  alcoholic  or  benzene  solu- 
tions, the  two  latter  salts  having  the  same  rotatory  power  in  alcohol ; 
[a]D  =  +4'42°.  It  is,  however,  very  doubtful  whether  the  salts  are 
o]3tically  active  in  aqueous  solutions,  very  small  rotations  being 
observed.  W.  J.  P. 

Strychnine  Nitrate.  By  Guignes  (/.  Pharm.,  [5],  29,  24—26), 
— The  product  obtained  'by  dissolving  strychnine  in  cold  or  warn:> 
dilute  nitric  acid,  and  evaporating  the  solution,  is  invariably  coloured  ; 
if,  however,  the  alkaloid  is  suspended  in  hot  water,  and  dilute  nitric 
acid  (1:5)  added  drop  by  drop  until  the  liquid  is  neutral  and  dis- 
solution complete,  a  colourless  product  is  obtained  on  evaporation. 
The  crystals  are  anhydrous.  Brucine  nitrate  remains  in  the  mother 
liquor.  Jn.  W. 

Isomeride  of  Cinchonine.  By  E.  Jungfleisch  and  E.  L^geb 
(Gompt.  rend.,  118,129 — 32). — When  the  dihydrobromide  of  hydro- 
bromocinchonine  is  treated  with  alcoholic  potash,  as  in  the  process  of 
Comstock  and  Koenigs,  the  products  are  cinchoniline,  cinchonifine, 
apocinchonine,  and  a  small  quantity  of  a  new  isomeride  which  the 
authors  call  ^-cinchonine.  With  free  hydrobromocinchonine,  the 
products  are  the  same,  but  the  proportion  of  apocinchonine  is  some- 
what higher.  ^-Cinchonine  is  separated  from  cinchoniline  by  means  of 
the  lower  relative  solubility  of  its  hydrochloride  and  the  greater 
relative  solubility  of  the  compound  of  its  hydrochloride  with  zinc 
chloride. 

^-Cinchonine  separates  from  a  slightly  supersaturated  ethereal 
solution  in  very  long  prisms,  insoluble  in  water,  but  extremely  solu- 
ble in  alcohol,  benzene,  chloroform,  and  acetone,  even  at  the  ordinary 
temperature.  Ether  readily  dissolves  the  base  at  the  moment  of  its 
liberation  from  its  salts,  but  gradually  deposits  it  in  long  needles,, 
which  are  only  slightly  soluble  in  the  same  solvent.  ^-Cinchonine- 
melts  at  150°  ;  its  specific  rotatory  power  in  alcoholic  solution  at  17* 
is  [a]D  =  -1-  125'2°,  in  aqueous  solution  containing-  2  mols.  HCl,  it 
is  [a]D  =  -f  176-9°,  and  with  4  mols.  HCl,  +178-2°.     Solutions  of 
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the  base  and  its  salts  become  brown  when  exposed  to  air  and  light, 
yielding  products  much  less  alkaline  than  the  base  itself. 

The  salts  of  ^-cinchonine  are,  as  a  rule,  very  soluble,  and  crystallise 
badly,  but  the  hydrochloride,  hydrobromide,  and  basic  oxalate  are 
less  soluble,  and  crystallise  readily.  The  hydrochloride  forms  small, 
colourless,  highly  refractive  prisms  containing  IJHjO  ;  the  hydro- 
bromide  forms  similar  crystals  containing  2H2O,  and  the  basic  oxalate 
forms  slender,  colourless  needles  containing  5H2O,  C.  H.  B. 

Aconitine.  By  M.  Feeund  and  P.  Beck  (Ber.,  27,  438— 436). — 
The  authors  state  that  they  have  made  14  carbon  and  hydrogen  de- 
terminations of  crystallised  aconitine,  the  results  of  ^yhich,  together 
with  other  considerations  mentioned  below,  lead  them  to  adopt  the 
formula  C34H47NO11,  instead  of  that  ascribed  to  the  alkaloid  by 
Dunstan  and  his  pupils,  namely  C33H45NO12. 

Ehrenberg  and  Purfiirst  (Abstr.,  1892,  1254)  regarded  the  sub- 
stance obtained  by  boiling  aconitine  with  water  as  a  mixture  of  the 
benzoates  of  two  bases ;  the  authors  have  obtained  a  homogenous 
compound  by  repeatedly  crystallising  this  product;  it  melts  at 
202 — 203°,  and  appears  to  have  the  formula  C39H5iNOi2,  being  the 
benzoate  of  a  base  C32H45NO10,  derived  from  aconitine  thus- — 
CsiH^jNOu  +  HoO  =  CH3-C00H  +  C32H45NO10.  The  authors  have 
examined  the  salts  of  the  last-named  base,  and  come  to  the  conclusion 
that  it  is  identical  with  Dunstan's  isaconitine ;  its  properties  also 
render  it  probable  that  it  is  identical  with  Wright's  picraconitine, 
and  they  propose  to  retain  Wright's  name,  picraconitine,  for  this 
base.  Attempts  to  prepare  aconitine  by  acetylating  picraconitine 
have  as  yet  yielded  negative  results. 

It  was  stated  above  that  when  aconitine  is  boiled  with  water  the 
benzoate  of  picraconitine  is  produced ;  another  reaction  proceeds  con- 
currently, however,  in  which  water  is  assimilated  and  benzoic  and 
acetic  acid  formed  together  with  a  base  C25H41NO9.  This  base  is  alsa 
obtained  by  boiling  picraconitine  with  alcoholic  potash ;  it  has  all 
the  properties  of  aconine.  Since,  therefore,  aconitine  appears  to  be 
acetylbenzoylaconine  (compare  Dunstan  and  Carr,  Trans.,  1894,  290), 
Dunstan  and  Passmore's  observation  (Trans.,  1892,  401)  that  apo- 
aconine  is  formed  by benzoylating  aconine  must  be  regarded  as  doubtful. 

A.  R,  L. 
[Note. — Dunstan  (Ber.,  27,  664),  in  reply  to  Freund  and  Beck^ 
points  out  that  he  and  his  collaborateurs  have  already  shown  ( Trans. ^ 
1894,174,  290,  &c.),  that  aconitine,  on  hydrolysis,  yields  acetic  acid 
and  "isaconitine,"  and  that  the  latter  is  identical  with  Wright's 
"picraconitine."  He  has  also  proved  that  isaconitine  is  benzoyl- 
aconine,  and  therefore  not  isomeric  with  aconitine. — Editors.] 

Action  of  Halogen  acids  on  Fibrin.  By  J.  Brod  (Ghem.  Gentr.y 
1893,  ii,  1065;  from  {Gentr.  Physiol,  7,  410— 411).— The  swelling  of 
hbrin  produced  by  weak  hydrochloric  acid  increases  with  its  con- 
centration up  to  0*8 — 0*9  per  cent,  and  then  diminishes.  Hydro- 
bromic  acid  produces  less  effect,  and  hydriodic  acid  less  still.  The 
hydrochloric  acid  present  is  in  three  conditions  :  (1)  in  combination 
with  the  calcium  of  the  fibrin;  (2)  adherent,  or  loosely  combined 
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with  the  fibrin ;  and  (3)  free.     The  swelling  of  the  fibrin  is  greatest 
when  the  acid  is  present  in  about  equal  proportion  in  each  condition. 

W.  D.  H. 
Eserine.  By  A.  Petit  and  M.  Polonovsky  (/.  FJmrm.,  [5], 
29,  55 — 59). — Eserine  or  physostygmine,  dsHziNgOa,  the  active 
principle  of  the  Calabar  bean,  crystallises  from  benzene  in  large,  well- 
defined,  flat  prisms,  and  melts  at  105 — 106°,  and  not  at  69°  as  com- 
monly stated  ;  the  sp.  rotatory  power  in  chloroform  solution  is  [ajn  = 
—82°,  in  98  per  cent,  alcoholic  solution,  — 89°,  and  in  benzene  or 
toluene  solution,  —120°.  The  benzoate,  which  is  quite  stable,  crystal- 
lises in  small,  hard,  white  prisms,  and  melts  at  115 — 116°;  the  sp. 
rotatory  power  in  98  per  cent,  alcoholic  solution  is  [ajo  =  98*1°. 
The  paraliydroxytoluate  is  very  hygroscopic.  The  metahydroxytoluate 
resembles  the  benzoate,  and  melts  at  156 — 157°;  the  sp.  rotatory 
power  in  98  per  cent,  alcoholic  solution  is  [a]j)  =  —  79'6°.  The  acid 
citrate  forms  a  very  hygroscopic,  crystalline,  white  powder;  the 
sp.  rotatory  power  in  alcoholic  solution  is  [a]])  =  —  74*5°.  The  normal 
tartrate  forms  very  deliquescent,  microscopic  crystals  of  the  cubic 
system.  The  methiodide,  Oi5H2i]Sr302,MeI,  crystallises  in  small,  pale- 
yellow,  very  deliquescent  prisms,  and  melts  with  decomposition  at 
about  100°;  the  sp.  rotatory  power  in  98  per  cent,  alcoholic  solution 
is  [a]p  =  -110°.  Jn.  W. 

Active  Principle  of  Dorstenia  Contrayerva.    By  U.  Mussi 

(L'Orosi,  16,  259 — 263). — The  author  has  examined  the  roots  of  the 
JDorste^iia  contrayerva,  a  Brazilian  plant  which  is  used  as  an  antidote 
to  the  poison  of  serpents  and  as  an  antiseptic ;  he  has  extracted  from 
it  two  amorphous  substances  which  he  terms  cajapin  and  contra- 
yervine,  the  reactions  of  which  are  given.  The  latter  substance  yields 
a  white,  amorphous  tartrate.     No  analyses  are  given.         W.  J.  P. 

Ovomucoid.  By  C.  T.  Mornee  (Zeit.  physiol.  Chem.,  18,  525— 
532). — This  is  the  name  given  to  a  proteid-like  substance  which  can 
be  obtained  from  white  of  egor^  after  boiling,  acidifying,  and  filtering 
to  separate  albumin  and  globulin.  Neumeister  called  it  pseudo- 
peptone.  It  contains  only  12"65  per  cent,  of  nitrogen,  and  yields  a 
reducing  substance  on  boiling  with  dilute  hydrochloric  acid  ;  on  con- 
centrating its  solutions  slowly,  they  become  gummy. 

W.  D.  H. 

Atmid-albumoses.  By  R.  H.  Chittenden  and  F.  S.  Meara 
(J.  FMjsiol,  15,  501 — 534;  compare  Neumeister,  Abstr.,  1889,  910). 
— The  experiments  show  that  the  action  of  superheated  water  on 
coagulated  egg-albumin  is  essentially  a  hydration  process,  and  is 
accompanied  by  cleavages  of  much  the  same  order  as  those  met  with 
in  ordinary  proteolytic  digestion,  giving  rise,  on  the  one  hand,  to  a 
resistant  substance  of  the  anti-group,  only  a  part  of  which  passes 
into  albumoses  by  repeated  cleavage  of  the  molecule,  and,  on  the 
other  hand,  to  a  more  i-eadily  hydrated  main-group  which  passes 
through  primary  and  secondary  albumoses  into  peptone,  which,  in 
turn,  is  broken  down  into  leucine  and  tyrosine.  W.  D.  H. 
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Action  of  Nitric  Acid  on  Saturated  Hydrocarbons.    By  M. 

KoNOVALOFF  {J.  Buss.  Gliem.  Soc,  25,  472 — 500;  corapare  this  vol.,  i, 
159). — Normal  hexane  was  subjected  to  the  action  of  nitric  acid 
under  the  same  conditions  as  were  employed  hv  the  author  in  his 
previous  research  on  the  nitration  of  nononaphthene.  Nitric  acid  of 
sp.  gr.  1'155  nitrates  hexane  at  115 — 120°,  but  the  yield  of  mononitro- 
hexane  is  bad;  acid  of  sp.  gfr.  1'075  g-ives  a  yield  equal  to  60  per 
cent,  of  the  theoretical  if  the  temperature  is  raised  to  140°,  the 
nitrohexane  formed  in  this  way  beinc^  nearly  pure.  It  is  a  colourless 
liquid,  which  boils  at  176°  (corr.),  under  a  pressure  of  758  mm.,  and 
has  the  sp.  ^r.  09509  at  0°/0°,  or  0-9357  at  2070°.  Its  molecular 
refraction  (Lorentz)  is  35*26,  and  its  odonr  resembles  that  of  aniseed. 
When  boiled  with  stronsj'  soda,  it  dissolves,  and  on  reduction  with 
zinc-dust  and  acetic  acid,  it  g"ives  methyl  butyl  ketone  and  normal 
^-hexylamine.  Bromine  attacks  it  with  formation  of  bromomtro- 
hexane,  CBHioBrNOo,  which  is  a  heavy,  colourless  liquid,  volatile  in  a 
current  of  steam  ;  the  density  is  1*3616  at  20°/0°,  and  the  molecular 
refraction  4284  From  the  behaviour  indicated  above,  it  would 
appear  that  the  nitmhexane  formed  by  the  direct  nitration  of  normal 
hexane  is  metJiylhutylnitromethane. 

Similarly  a  secondary  mononitro  derivative,  methylamylnitromethane, 
is  obtained  by  nitratingf  normal  heptane  with  nitric  acid  of  sp.  err. 
1-075  at  125—130°.  It  boils  at  194—196°,  and  has  the  density  0*9306 
at  20°/0°.  The  corresponding  amine  boils  at  141*5°  nnder  a  pressure 
of  761  mm.,  and  its  sp.  ^r.  is  0-7655  at  20" /0°. 

By  treating  normal  octane  with  nitric  acid  of  sp.  gr.  1*075  at  130°, 
the  author  obtained  a  fair  yield  of  methylhexylnitromethanfi,  distilling 
at  210 — 212°  under  atmospheric  pressure,  and  at  123 — 124°  under 
40  mm.  pressure.  The  sp.  gr.  of  this  nitro  product  was  found  to  be 
09201  at  20°/0°,  and  its  molecular  refraction  44*56.  The  correspond- 
ing amine  boils  at  163 — 164°  under  754  mm.  pressure,  and  its  sp. 
gr.  =  0-7745  at  20°/0°.  J.  W. 

Suberone.  By  Y.  Markovnikoff  (./.  Buss,  Chem.  Soc,  25,  547 — 
564). — Suberylic  iodide  and  dilute  hydrochloric  acid  were  poured  on 
to  zinc  which  had  been  previously  treated  with  a  solution  of  copper 
sulphate.  From  time  to  time,  concentrated  hydrochloric  acid  was 
added,  until  the  reduction  of  the  iodide  was  complete.  To  purify 
the  hydrocarbon  thus  obtained,  it  was  distilled  in  a  current  of  steam, 
treated  with  bromine  to  remove  unsaturated  hydrocarbons,  and  again 
distilled  in  a  current  of  steam  until  the  residue  was  heavier  than 
water.  The  purified  suberene  (or  heptamethylene,  "suberane")  boils 
at  117 — 117'5°  under  743  mm.  pressure,  and  its  sp.  gi\  =  08094  at 
20°/20°. 

When  allowed  to  remain  for  several  days  in  a  sealed  tube  with 
bromine  and  aluminium  bromide,  suberene  is  first  converted  into  the 
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isomeric  heptanaphtliene,  and  tlien  into  pentabromotoluene.  Hydri- 
odic  acid,  in  quantity  insufficient  for  i^eHuction,  also  effects  the 
isomeric  transformation  into  heptanaphthene  at  250°. 

Sttherylene,  C7Hi2,  is  obtained  when  a  mixture  of  equal  volumes  of 
Fuberylic  iodide  and  alcohol  is  added  to  strong  alcoholic  potash.  It 
boils  at  114-5—115°  (corr.),  and  its  sp.  _gr.  =  0  8245  at  20"/20°. 

Suberone  easily  dissolves  in  nitric  acid  of  sp.  gr.  I'SO,  but  there  is 
no  action  until  the  solution  is  warmed.  The  only  crystalline  oxida- 
tion product  obtained  was  normal  pimelic  acid.  J.  W. 

Sulphur  Compounds  in  Ohio  Petroleum.  By  C.  F.  Mabery 
and  A.  W.  Smith  (Amer.  Chem.  J.,  16,  83 — 89). — In  this  communica- 
tion the  authors  defend  the  work  described  in  their  former  paper 
(Abstr.,  1890,  350)  against  the  criticism  of  Kast  and  Lagai  {Dingl. 
polyt.  J.,  284,  69),  and  express  their  belief  that  the  petroleums  ex- 
amined by  the  latter  were  probably  1  not  Ohio  oils.  L.  T.  T. 

Examination  of  Canadian   Sulphur-petroleum.      By  C.   F 

Mabery  (Amer.  Chem.  J.,  16,  89 — 93). — The  crude  petroleum 
examined  had  a  sp.  gr.  of  0*86  at  20°,  was  rather  thicker  than 
Ohio  crude  petroleum,  and  had  a  slight  odour  of  hydrogen  sulphide. 
It  contained  0*98  per  cent,  sulphur,  and,  when  distilled  under  25U  mm. 
pressure,  yielded  11  per  cent,  under  150°,  containing  05  per  cent, 
of  sulphur;  24  per  cent,  between  150°  and  800°  (or  burning  oil),  con- 
taining 0*64  per  cent,  of  sulphur;  and  65  per  cent,  of  residue  above 
300°  containing  0*98  per  cent,  of  sulphur.  Small  quantities  of  hydro- 
gen sulphide  were  evolved  during  the  distillation. 

A  preliminary  examination  of  the  sulphur  oils — obtained  by  decom- 
posing some  of  the  "  sludge  acid  "  obtained  in  refining  the  burning  oil 
distillate — showed  the  presence  of  unsaturated  hydrocarbons,  more 
or  less  sulphuretted,  the  sulphur  contained  in  the  steam-distilled 
product,  varying  from  0*43  per  cent,  in  the  fraction  32 — 40°  to  13*93 
in  the  fraction  160 — 170°.  The  lower  fractions  (principally  contain- 
ing the  unsaturated  hydrocarbon «<)  showed  a  great  tendency  to  poly- 
merise. The  original  sludge  sulphur-oil  had  a  sp.  gr.  of  0*86,  and 
contained  9*94  per  cent,  of  sulphur.  The  author  is  continuing  his  in- 
vestigations on  larger  quantities  of  this  oil.  L.  T.  T. 

Isomerism  in  the  Cyanogen  Series.  By  I.  Kondakoff  (/.  Rtiss. 
Chem..  Soc,  25,  456 — 466). — The  author  considers  that  most  of  the 
cyanogen  compounds  are  of  the  type  X'CiN,  and  that  these  enter 
more  readily  into  actions  involving  direct  addition  than  into  double 
decompositions.  The  formaticm  of  compounds  of  the  type  X*]S":C,  he 
explains  in  accordance  with  this  view  by  assuming  that  there  is  first 
direct  addition  between  a  molecule  X'CiN,  and  a  molecule  of  the 
reagent,  after  which  there  is  a  decomposition,  with  formation  of  a 
substance  belonging  to  the  type  X-NjC  or  X'N!C!X.  Thus  he  re- 
presents the  action  of  silver  nitrate  or  cyanamide  as  follows  : 

NiC-NHz  4-  AgN03  =  NAg:C(NH,)-N03. 
]SrAg:C(NH2)-N03     =  HNOa  +  NAg:c:NH. 

J.  w. 
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Crystalline  Form  of  Potassium  Isocyanate.  By  R.  Otto  (Bcr., 
27,  887 — 838). — This  salt  crystallises  in  broad  tablets,  or  small 
pyramidal  crystals  with  a  vitreous  lustre.  These  are  formed  by  the 
combination  of  a  pyramid  (111)  with  the  plane  (001),  and  tbe 
tablets  are  developea  parallel  to  the  last  of  these.  The  crystals 
belong  to  the  quadratic  system,  and  have  the  followinof  constants. 
Axial  ratio,  a  :  h  :  c  =  1  :  1  :  0-6766.  Angles,  (111)  :  (1x1),  78°  22' ; 
(111)  :  (111),  S3°  8'.  The  double  refraction  is  very  well  marked  and 
positive.     No  cleavage  was  observed. 

From  these  measurements,  it  appears  that  the  salt  is  isomorphous 
with  thallium  thiocyanate.  A.  H. 

Derivatives  of  Acetonitrile.  By  W.  Eschweiler  (Annalen,  278, 
229 — 239). — Imidoacetonitrile,  NH(CH2'CN)2,  is  formed  when  an 
aqueous  solution  of  hexamethylenamine  is  mixed  with  hydrogen 
cyanide  (6  mols.),  preferably  in  presence  of  2  per  cent,  of  hydro- 
chloric or  sulphuric  acid;  it  crystallises  from  ether  in  colourless 
plates,  melts  at  75°,  and  decomposes  above  its  melting  point,  giving 
rise  to  the  odour  of  hydrogen  cyanide  and  pyridine.  If  boiled  with 
silver  nitrate,  silver  cyanide  is  precipitated;  Urech  (Ber.,  Q,  1116) 
lias  observed  the  same  reaction  with  its  homologue.  The  hydro- 
chloride crystallises  in  delicate  needles.  When  imidoacetonitrile  is 
boiled  with  barium  hydroxide  solution,  diglycollamidic  acid  is  ob- 
tained; this  melts  with  decomposition  at  225°;  a  small  quantity  of 
glycocine  is  also  produced. 

Nitriloacetonitrile,  N(CH2*CN)a,  is  obtained  when  hexamethylen- 
amine (100  grams)  in  water  (500  c.c.)  is  mixed  with  40  per  cent., 
hydrogen  cyanide  (120  grams),  and  35  per  cent,  hydrochloric  acid 
(450  c.c).  It  crystallises  from  water  or  alcohol  in  prisms  or  long 
needles  respectively,  melts  at  126°,  and  yields  triglycollaraidic  acid 
when  boiled  with  barium  hydroxide;  if,  however,  it  is  heated  in  a 
sealed  tube  with  hydrochloric  acid  at  150°,  diglycollamidic  acid  is 
formed;  in  both  cases  a  small  amount  of  glycocine  is  produced. 

Amidoacetonitrile  is  obtained,  together  with  glycocine,  by  the  action 
of  ammonia  on  methylenecyanhydrin  ;  when  a  large  excess  of  am- 
monia is  made  use  of,  glycocine  in  almost  theoretical  yield  is  formed, 
whilst  by  the  use  of  a  very  small  quantity  of  ammonia,  imidoaceto 
nitrile  and  nitriloacetonitrile  are  the  products.  The  last-named  com- 
pound is  readily  prepared  by  adding  rather  more  than  1  molecular 
proportion  of  fuming  hydrochloric  acid  to  a  35 — 40  per  cent,  solution 
of  formaldehyde,  and  slowly  dripping  into  the  mixture  a  concentrated 
solution  of  potassium  cyanide  (1  mol.).  Glycocine  may  be  pre- 
pared by  mixing  equivalent  quantities  of  potassium  cyanide  and 
ammonium  sulphate,  adding  the  calculated  quantity  of  formaldehyde, 
and  hydrolysing  after  some  hours.  The  yield  does  not  exceed  20  per 
cent,  of  the  theoretical.  A.  R.  L. 

Amidophosphoric  acid.  By  H.  N.  Stokes  (Amer.  Chem.  /,  16, 
154 — 155). — When  ethylic  chloi-ophosphate  was  treated  with  dry  am- 
monia at  0^  until  no  further  increase  in  weight  occurred,  the  gain  in 
weight  was  17'2  per  cent.,  and  about   20    per    cent,  of  monamido- 
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phosphoric  acid  was  isolated  from  the  product.  The  reaction 
POCl(OEt)2  +  2]SfH3=  NH./P0(0Et)2+  NH4CI,  reoniros  19-8  per 
cent,  increase,  that  of  2POCl(OEt2)  +  3NH3  =  NH[PO(OEt)2]2  -f 
2NH4CI  14'8  per  cent.  The  observed  reaction  therefore  took  place 
according"  to  both  equations.  When  the  action  was  carried  on  at  100° 
ethylic  chloride  was  evolved  in  Iwr^e  quantities,  a  loss  of  15*8  per 
cent,  was  observed  and  a  solid  residue  dissolving  slowly  in  water 
was  left.  The  action  is  probably  expressed  by  the  equation, 
P0Cl(0Et)2  +  2NH3  =  NH2-PO(6NHi)-OEt  -f  EtCl,  requiring  a 
doss  of  177  per  cent.  L.  T.  T. 

Multirotation  of  Sugars.  By  P.  T.  Muller  (Compt.  rend.,  118, 
425 — 428). — The  law  that  governs  the  well-know  variation  in  the 
rotatory  power  of  sugar  solutions  can  be  ascertained  on  the  assump- 
tion that  the  solution  contains  only  two  modifications  of  the  sugar, 
each  with  its  own  specific  rotatory  power.  If  x  represents  the  mass 
and  Op  the  rotatory  power  of  the  unstable  modification  A,  and  y  re- 
presents the  mass  and  p  the  rotatory  power  of  the  stable  modification  B, 
23  the  number  of  grams  of  dissolved  matter,  V  the  volume  in  cubic 
centimetres,  I  the  length  of  the  column  in  decimetres,  and  a  the 
angle  of  rotation  at  the  end  of  the  time  0,  then 

a=[(a-l)^+p]^, 

and  if  the  final  angle  a«  is  introduced,  it  can  be  shown  that 

[T    .    (a  —  \)x~]          (a  —  l)x         OL 
1  +  ^^ ^      or  -"^ '     =  —  _  1, 
P        A                 V  a«         ' 

which  gives  the  quantity  of  the  unstable  modification  x  transformed 
in  the  time  0.  Assuming  that  the  quantity  dx  transformed  in  the 
time  do  is  proportional  to  the  mass  of  x  present 

(Zic  =  —  C'xde, 
where  C  is  a  constant  positive  factor,  and  by  integration,  «'„  being  the 
quantity  transformed  in  lime  ^0  (corresponding  with  a  rotation  ocq)  it 
follows  that 

c  =  — i— logf:^!^^^. 

(^  —  60         a    —  a„ 
By  means  of  the  results  of  Parous  and  Tollens,  the  author  has  calcu- 
lated the  values  of  C  and  —  for  the  following  sugars  : — 

C.  a„' 

Arabinose 0-0297  1-7585 

Xylose 0-0201  4-77 

Khamnose 0-0393  — 

Fucose 0-0202  1*742 

Galactose 000950  1-?31 

Lactose 0-00409  1-608 

Maltose ,  0*00553  0362 

In  the  case  of  glucose,  the  data  are  at  present  insufficient. 

C.  H.  B. 
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Formation  of  Manuitol  in  Wines.  By  H.  Malbot  and  A. 
]V1albot  {Bull.  Sac.  Chim.,  [3],  11,  87 — 89). — An  historical  introdac- 
tion.     The  paper  is  to  be  continued. 

Action  of  Bases  on  Glucoses.  By  L.  Jesser  (Chem.  Gentr., 
1894,  i,  20 — 22;  from  Osterr-ung  Zeit.  Zncker-Ind.  Landtv.,  22, 
661 — 667;  compare  this  vol.,  i,  4). — Baryta  acts  on  invert  suo-ar 
like  calciam  oxide ;  the  acidity  of  the  acids  obtained  from  2  mols. 
of  the  sugar  is  equivalent  to  Ij  mol.  of  baryta,  and  they  liberate 
carbonic  anhydride  from  alkaline  carbonates.  The  quantity  of  carb- 
onic anhydride  evolved  on  heating  calcium  hydroxide  with  levulose 
and  invert  sugar  stands  in  molecular  relationship  to  the  amount  of 
the  levulose;  practically  none  is  evolved  from  the  glucose  (dextrose). 
The  decomposiiion  products  of  invert  sugar,  on  titration  in  acid  solu- 
tion, exert  no  action  on  indicators,  but  on  boiling  with  alkalis  and 
acidifying,  acids  are  liberated  which  affect  phenolphthalein  con- 
siderably, litmus  less,  and  corraiiu  scarcely  at  all.  Ihese  acids  are 
neutralised  by  boiling  with  acids,  and  in  their  general  relationship 
they  show  a  striking  similarity  to  7-lactones.  J.  B.  T. 

Action  of  Baryta  on  Glucose  and  Levulose.  By  M.  H.  Cour- 
TONNE  {Bied.  Centr.,  23,  210  ;  from  Sucrers'ie  indig.  et  colon.,  41, 156). 
— A  neutral,  colourless  solution  of  invert  sugar  (17  grams  in  100  c.c.) 
when  slowly  heated  with  an  equivalent  amount  of  baryta  or  strontia 
to  the  boilmg  point,  gives  an  abundant,  slightly  coloured  precipitate 
at  70°  which  disappears  in  a  few  minutes,  yielding  a  strongly  coloured 
solution  which  is  not  precipitated  by  carbonic  anhydride,  or  reduced 
by  copper  solution.  When  twice  or  three  times  the  amount  of  the- 
bases  are  employed,  the  precipitate  becomes  brown  and  is  only 
partly  dissolved.  In  both  cases,  the  invert  sugar  is  completely  des- 
troyed. 

The  different  results  obtained  by  Beaudet,  who  found  that  glucose 
and  levulose  are  not  precipitated  either  by  hot  or  by  cold  baryta,  and 
by  Beaufret,  who  found  that  glucose  is  partly  precipitated  and 
partly  destroyed,  were  probably  due  to  the  strength  of  the  solutions 
not  having  been  taken  into  account.  N.  H.  M. 

Compounds  of  Sugars  with  Mercaptans.  By  E.  Fischer 
(Ber.,  27,  6 7c{ — 679). — The  author  has  obtained  a  number  of  com- 
pounds of  certain  sugars  with  various  mercaptans,  which  are  termed 
mercaptals,  they  differ  from  the  alcohol  glucosides  recently  described 
(this  vol.,  i,  3)  in  containing  two  molecules  of  mercaptan  to  one  of 
sugar.  Gluco.<ie-ethylmercaptal,  C6Hi206(SEt)2,  is  prepared  by  the  ad- 
dition of  ethyl  mercaptan  to  glucose  dissolved  in  well-cooled  hydro- 
chloric acid  (sp.  gr.  1'19).  The  compound  crystallises  from  water  or 
absolute  alcohol  in  slender,  colourless  needles,  or  thin  plates,  melts  at 
127—128°  (uncorr.),  and  the  refractive  power  [ajp  =  —  29*8  at  50°. 
It  undergoes  considerable  decomposition  on  distillation,  the  product 
having  the  odour  of  roasted  onions.  The  mercaptal  has  a  bitter 
taste,  it  does  not  react  with  phenylhydrazine,  or  alkaline  copper  solu- 
tion, and  is  hjdrolysed  by  dilute  mineral  acids,  mercuric  chloride,  or 
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silver  nitrate  ;  it  dissolves  in  alkalis  and  is  reprecipitated  unclianged 
on  acidifying,  bromine  or  nitrous  acid  cause  its  decomposition  ;  on 
oxidation  with  potassium  permanganate,  an  acid  derivative  of  glucose 
is  formed  which  contains  sulphur.  With  concentrated  hydrochloric 
acid,  the  mercaptal  becomes  red  and  gradually  changes  to  an  oily 
liquid  which  contains  sulphur,  is  readily  soluble  in  water,  and  does 
not  reduce  alkaline  copper  solution.  The  mercaptal  is  without 
physiological  action.  Hydrobromic  acid  (sp.  gr.  1*49),  nitric  acid 
(sp.  gr.  ri6),  sulphuric  acid  (50  per  cent.),  zinc  chloride  solution 
(50  per  cent.),  or  even  dilute  hydrochloric  acid  may  be  employed  to 
cause  the  condensation  of  the  mercaptan  and  glucose.  The  sodium 
salt,  CioHjiSaO^Na,  crystallises  in  slender  needles.  The  potassium  salt 
has  also  been  obtained,  but  attempts  to  prepare  a  methyl  derivative 
led  to  no  definite  results. 

Gala'Cfose-efhijlmercaptal,  C6Hi205(SEt)2,  is  prepared  in  a  similar 
manner  to  the  preceding  compound  which  it  closely  resembles  ;  it  crys- 
tallises in  slender,  colourless  needles,  melts  at  140 — 142°  (uncorr.), 
has  a  bitter  taste  and  is  Isevogyrate.  Ihe  yield  is  practically  quanti- 
tative. 

Arahuwse-etJiylmercaptal  crystallises  in  colourless  needles,  melts  at 
124 — 120°,  and  is  sparingly  soluble  in  water. 

Mannose-etliylvierca'ptal  forms  slender  needles  which  soften  at  about 
128°,  and  melt;  at  132—134°. 

Bhamnose-elhylmf  rcnpfal  crystallises  in  slender,  lustrous  plates  or 
needles  melting  at  135 — 137°. 

a,-Glucoheptose-ethylmercaptal  melts  at  152 — 154°. 

Xylose,  lactose,  and  maltose  also  combine  with  ethylmercaptan, 
but  the  products  are  oily.  Glncose-amylmercaptal,  C6Hi205(SC5Hn)-', 
is  prepared  from  commercial  amyl  mercaptan  in  a  manner  similar  to 
the  ethyl  derivative  and  probably  consists  of  two  isomerides,  it  is 
almost  insoluble  in  cold  water,  CT*ystallises  from  alcohol  in  slender 
needles,  melts  at  138 — 142°,  and  is  hydrolysed  by  warming  with 
dilute  hydrochloric  acid. 

The  following  crystalline  compounds  have  also  been  prepared  : — 
galactose- amy  Imeoxaptal,  arahinose-amylmercapfal,  glucose-  herizylmer- 
captaJ,  C6Hi205(SCH2Ph)2,  and  galactose-hevzylmercaptal ;  xylose-awyl- 
mercaptal  is  a  viscid  liquid.  The  author  points  out  that  these  amyl- 
raercaptals  could  be  advantageously  employed  for  the  detection  and 
isolation  of  various  sugars,  on  account  of  the  readiness  with  which 
they  are  formed  and  of  their  sparing  solubility. 

Corresponding  derivatives  of  thiophenol  and  of  hydrogen  sulphide 
could  not  be  obtained,  neither  does  fructose  or  sorbose  appear  to 
form  mercaptals.  J.  B.  T. 

Maltcl.  By  J.  Brand  (Per.,  27,  P06— 810).— Caramel  colourincr 
malt,  which  has  recently  been  introduced  into  the  brewing  and  malt 
industry,  is  prepared  by  roasting  malt  which  contains  a  large  propor- 
tion of  water  ;  it  differs,  therefore,  from  ordinary  colouring  malt  in 
I  ossessing  a  considerably  higher  percentage  of  sugar.  Beer,  pre- 
pared from  caramel  malt,  gives  a  violet  coloration  with  ferric  chlor- 
ide ;  this  is  not  due  to  salicylic  acid,  but  to  the  presence  of  a  com- 
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pound  termed  malfol,  which  is  distinguished  from  salicylic  acid  by 
giving  no  reaction  withMillon's  reagent.  The  temperature  employed 
in  the  manufacture  of  malt  coffee  is  higher  than  that  used  in  the 
preparation  of  caramel  malt,  and  in  this  case  maltol  is  formed  in 
larger  quantity,  and  can  be  isolated  from  the  volatile  products  in  the 
manner  described  in  the  original  paper.  Maltol  readily  sublimer, 
and  is  deposited  in  colourless,  odourless  crystals  melting  at  159°.  It 
has  the  characteristic  properties  of  a  phenol,  does  not  form  an  oxime 
or  a  phenylhydrazone,  reduces  silver  solutions  at  ordinary  tempera- 
tures, and  alkaline  copper  solution  on  heating.  Maltol  is  probably  a 
condensation  product  of  grape  sugar,  and  has  the  formula 

/CH:C(0H). 

CHf 0 ^CH; 

^C(OH):CH^ 

this  formula  most  readily  accounts  for  its  properties,  and  agrees  with 
the  analytical  results  and  molecular  weight  determination. 

J.  B.  T. 

Action  of  Ethylenic,  Propylenic,  Isobutylenic,  Pseudobutyl- 
enic,  and  Amylenic  Bromides  on  Trimethylamine.  By  G. 
Kleine  (Chem.  Ceutr.,  1894,  i,  16—18  ;  from  Zeif.  Naturw.,  66, 1—72). 
— It  is  known  that  only  primary  monobromo-subhtituted  hydro- 
carbons form  additive  compounds  with  amities;  secondary  and 
tertiary  derivatives  yield  unsaturated  hydrocarbons  and  hydrogen 
bromide.  The  author  fiuds  that  in  the  case  of  dibromo-hydrocarbon 
derivatives  those  alone  form  additive  compounds  with  trimethylamine 
which  contain  the  bromine  linked  to  two  primary  carbon  atoms. 

The  following  compounds  are  formed  by  the  action  of  isobutylenic 
bromide  on  trimethj^lamine  :  Trimethylamine  hydrobromide,  iso- 
crotyjic  bromide,  CHBrlCMa  (b.  p.  90 — 92°)  ;  and  isocrotyltrimethyU 
ammonium,  bromide,  CMeaiCH'NMesBr  ;  this  compound  is  homologous 
with  neurine,  which,  like  valeryltrimethylammonium  chloride,  it 
closely  resembles  in  physiological  action.  Dibromisobutyltrimethyl- 
a7)imonium  bromide  and  dibromisobutyltrirrietliylainm,onium  dibromide 
have  also  been  prepared. 

Trimethylamine  and  pseudobutylenic  bromide  in  molecular  pro- 
portion yield  trimethylamine  hydrobiomide,  but  with  2  mols.  of  the 
base,  pseudocrotylic  bromide,  CiHiBr  (b.  p.  90 — 91*8°),  and  hex- 
amethylpseudobutylenediamine  bromide,  C4H8N2Br2Me6,  are  also 
formed  ;  the  former  in  large,  the  latter  in  small  quantity. 

The  following  compounds  are  formed  by  the  action  of  ethylenic 
bromide  on  trimethylamine  in  molecular  proportion  at  100°  under 
pressure :  Tetrainethylammonium  bromide,  crystallising  in  colourless 
plates  ;  trimethylamine-ethylenic  bromide,  CgHiBr'NMegBr ;  tri- 
methylamine hydrobromide  in  small  quantity ;  a  resinous  alde- 
hyde ;  hexamethylethylenediamine  bromide,  C2H4N2Me6Br3  ;  trl- 
methylvinylammonium  bromide  (neurine  bromide)  ;  dimetbylamino 
bromide ;  aldehyde. 

Propylenic  bromide  and  trimethylamine  at  100°  yield :  Tri- 
methylamine hydrobromide ;  ^-propenyllrimethylammonium  bromide, 
CjHaNMeaBr,  a  humologue  of  neurine;  dimethylamine   hydrobrom- 
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ide ;  and  a-bromoprop.ylene.  Hydrogen  bromide  is  eliminated  by 
the  action  of  trimethylamine  (2  mols.)  on  propylene  bromide  at  the 
ordinary  temperature. 

Amylenic  bromide  (b.  p.  74°  under  15  mm.  pressure)  acts  on 
trimethylamine  at  the  ordinary  temperature  with  formation  of  tri- 
methylamine hydrobroraide ;  at  100°,  voter yltrimethylammonium 
Ironiide,  CsHgNMegBr  (see  above),  is  also  produced,  and  combines 
directly  with  10  atoms  of  bromine  to  form  a  perbromide. 

J.  B.  T. 

/S-Ethylhydroxylamine.  A  correction.  By  J.  W.  Bruhl  (Ber., 
27,  805).— A  reply  to  C.  Kjellin  (this  vol.,  i,  223),  whose  claim  to 
have  independently  isolated  the  yS-alkyl hydroxy lamines  is  admitted. 

J.  B.  T. 

Action  of  Hydrazine  Hydrate  on  Ethylic  Cyanacetate  and 
Malononitrile.  By  R.  v.  Rothenbueg  (Ber.,  27,  68.5—691).— 
Ethylic  cyanacetoacetate  readily  combines  with  hydrazine  hydrate 
to  form  cyanacetylhydrazine,  CN'CHs'CO'NH'NHa,  which  crystallises 
from  alcohol  in  colourless  prisms  melting  at  114*5 — 115°.  It  dis- 
solves without  decomposition  in  alkalis,  alkali  carbonates,  and  acids 
at  ordinary  temperatures  ;  but,  on  heating,  is  hydrolysed  into  malonic 
acid,  hydrazine,  and  ammonia.  The  yield  of  cyanacetylhydrazine  is 
quantitative.  Phenylhydrazine  and  hydrazine  acetate  do  not  act  on 
ethylic  cyanacetoacetate. 

Cyanacetylbenzalhydrazine,  CN'CHa'CO'NH'I^iCHPh,  is  obtained 
from  the  preceding  compound  by  treatment  with  benzaldehyde,  and 
crystallises  from  alcohol  in  colourless  plates  melting  at  174*5°  ;  by 
acids  or  alkalis,  it  is  resolved  into  its  constituents. 

Gyanacetylisopropylhydrazine,  CN'CH2*CO*NH*N!CMe2,  formed  from 
cyanacetylhydrazine  and  acetone,  resembles  the  benzal  derivative; 
it  crystallises  in  large,  colourless,  flat  needles,  and  melts  at  152°. 

Gyanacetylorthohydroxyhenzalhydrazine, 

cn-ch2-co-:n'h-n:ch-C6H4-oh, 

from  cyanacetylhydrazine  and  salicjlaldehyde,  crystallises  from  alco- 
hol in  small,  yellow  needles,  and  melts  at  169°. 

EthyUccya?iacetylhyd7^azinepyruvate,C'N'CH.2'CO''N'H.''N'.CMe-COO'Et, 
is  obtained  by  the  action  of  ethylic  pyruvate  on  the  hydrazine  ;  it  is 
crystalline,  and  melts  at  144°. 

Ethylic  cyanacetylhydrazmeacetoacetate, 

CN-CH2-CO-NH-N:CMe'CH2-COOEt, 

is  prepared  in  a  manner  similar  to  the  preceding  compound,  and 
crystallises  in  needles  melting  at  98°. 

Gyanacetylacetylhydrazine,  CN-CHa'CO'NH'NHAc,  formed  from 
acetic  anhydride  and  the  hydrazine,  crystallises  from  alcohol,  and 
melts  at  172°. 

Cyanacetylbenzenesulphonylhydrazinej  C  N'*CH2'CO*NH*!N'H*S02Ph, 
is  formed  by  the  action  of  benzenesulphonic  chloride  and  soda  on  the 
hydrazine;  it  is  crystalline,  and  melts  at  176°. 

Attempts  to  convert  cyanacetylhydrazine  or  its  compounds  into 
pyrazolidone-  or  pyrazolone-derivatives  were  unsuccessful. 
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Symmetrical  dicyanacetylhijdrazine^  N2H2(CO*CH2*CN")2,  is  prepared 
b^  tlie  action  of  iodine  on  cyanacetyJliydrazine,  or  by  beatiug  the 
ethylic  acetoacetate-derivative  at  100"  ;  it  forms  granular  crystals, 
and  melts  at  162°.  A  red,  crystalline  compound,  which  melts  at 
156°,  and  is  iprohshly  for  mazy  lie  cyanide,  CN-C(N'IS'HPh)-N:NPh,  is 
obtained  by  the  action  of  diazobenzene  chloride  on  ethylic  cyanacetate 
in  alkaline  solution. 

3:5-Dzam?£Zqp?/ra;2:oZe,  NH<^  ■  jj^y^|^>,  is  formed  by  the  inter- 
action of  hydrazine  hydrate  or  acetate,  and  malononitrile  at  ordinary 
temperatures  ;  it  is  a  dark  brown,  oily  liquid,  and  has  not  yet  been 
purified  ;  with  ferric  chloride,  a  violet  dye  is  produced,  which  is 
sparingly  soluble.  The  picrate  crystallises  in  reddish  plates,  darkens 
at  230—240°,  and  decomposes  at  250°. 

S:6-Dibenzaldiamidopyrazole,NK<^i,'^^p^y^^^,  is  prepared 

by  the  action  of  benzaldehyde  on  the  pyrazole ;    it  crystallises  with 
difficulty,  and  melts  at  about  170^ 

Hydrazine  picrate,  N2H4,C6H3]N'307,  is  an  extremely  characteristic 
derivative  of  hydrazine ;  it  crystallises  from  alcohol  in  pale  yellow 
needles,  melts  at  184°,  does  not  explode  when  heated  on  platinum 
foil,  and  is  more  sparingly  soluble  than  phenvlhydrazine  picrate. 

J.  B.  T. 

The  ''  Dinitroalkylic  acids."  By  A.  P.  K  Feanchimont  and  H. 
VAN  Erp  {Rec.  Trav.^  Chim.,  12,  330— 333).— Dilute  sulphuric  acid 
seems  to  have  no  action  on  the  zinc  or  copper  derivative  of  methyl- 
nitramine,  other  than  liberating  the  amine.  On  treating  Frankland's 
zinc  or  copper  "  dinitromethylate  "  in  a  similar  manner,  gas  is  evolved 
in  small  quantities,  and  a  substance  of  higher  melting  point  than 
methylnitramine  is  obtained.  The  authors  are  investigating  these 
compounds.  W.  J.  P. 

Complex  Metallic  Bases.  By  N.  Kurnakoff  (J.  Eiiss.  Chem. 
Soc,  25,  665 — 618). — When  an  aqueous  solution  of  potassium  chloro- 
platinite  is  added  in  excess  to  a  solution  of  thiocarbamide  at  the 
ordinary  temperature,  the  compounds  PtCl2,2CS(NH2)2  and 
PtCl2,CS(NH2)2  are  precipitated,  and  on  warming  these  with  excess 
of  thiocarbamide  they  are  transformed  into  the  soluble  compound 
PtCl2,4CS(NH2)2,  which  is  of  the  character  of  Reiset's  first  base. 
When  a  warm,  concentrated  solution  of  potassium  chloroplatinite  is 
poured  into  a  warm,  saturated  solution  of  thiocarbamide,  there  is 
considerable  development  of  heat,  and  the  liquid,  on  cooling,  deposits 
fine  needles  of  the  salt  PtCl2,4CS(NH2)2.  Hydrogen  sulphide  does  not 
precipitate  a  solution  of  this  salt,  but  the  alkalis  give  amorphous  orange 
precipitates.  The  compound  is  easily  oxidized,  the  sulphur  being  con- 
verted into  sulphuric  acid.  The  corresponding  bromide,  sulphate, 
nitrate,  chloroplatinate,  and  chloroplatinite  were  prepared  from  it. 

The  salt,  PtCl2,2CS(NH3)2,  unites  with  pyridine,  forming  the 
compound  PtCl2,2CS(NH2)2,2C5H6N'. 

The  palladium  compound,  PdClj,4CS(NHv)2,  was  obtained  in  an 
analogous  manner  to  the  corresponding  platinum  compound. 
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Substituted  thiocarbamides  give  similar  salts  with  2  and  4  mols.  of 
base  to  1  mol.  of  platinous  chloride.  Mixed  salts  containing  thio- 
carbamides and  pyridine  or  ammonia  can  easily  be  prepared,  various 
i&omerides  existing?. 

Thioacetamide  forms  analogous  platinum  bases,  which  are,  how- 
ever, less  stable  than  the  thiocarbamide  bases,  especially  in  presence 
of  water.     Xanthogenamide  bases  were  also  prepared. 

The  author  discusses  at  considerable  length  the  constitution  of  the 
compounds  obtained  by  him.  J.   W. 

Aliphatic  Acids  of  Lanolin.  By  J.  de  Sanctis  (Gazzetta,  24, 
i^  14 — 28). — Lanolin  was  treated  with  hot  sodium  ethoxide  solution, 
and  the  sodium  salts  deposited  were  then  extracted  with  ether  to 
remove  basic  compounds.  The  acids  not  volatile  in  a  current  of 
steam  were  found  to  be  cerotic,  palmitic,  normal  caproic,  and  oleic 
acids.  Those  volatile  in  a  current  of  steam  were  stearic,  isovaleric, 
and  normal  butyric  acids.  The  acids  were  separated  by  means  of 
their  lead  salts,  and  analysed  quantitatively.  W.  J.  P. 

Constitution  of  Ethylic  Acetoacetate.  By  H.  v.  Pechmai^n 
(Annalen,  278,  223 — 228). — One  of  the  most  weighty  arguments 
advanced  by  Nef  (Abstr.,  1893,  i,  629)  in  support  of  the  hydroxy  1 
formula  for  ethylic  acetoacetate  is  the  formation  by  direct  acetylation 
of  the  so-called  ethylic  /3-acetisocrotonate.  The  author's  experiments 
show  that  only  traces  of  the  acetoxy-compound  are  formed  by  pro- 
tracted boiling  of  ethylic  acetoacetate  with  a  large  excess  of  acetic 
anhydride  (compare  also  Claisen,  this  vol.,  i,  31).  Nef  {loc.  cit.) 
distils  off  most  of  the  acetic  anhydride  from  the  product  of  the  action, 
and  shakes  the  residual  oil  with  soda,  the  undissolved  portion  being 
ethylic  /3-acetisocrotonate.  The  author  contends,  therefore,  that 
proof  is  wanting  that  this  acetoxy-compound  is  produced  by  direct 
acetylation,  for  he  has  previously  shown  (Ber.,  25,  1046)  that  the 
same  acetoxy-compound  (ethylic  triacetoacetate)  is  produced  to- 
gether with  ethylic  diacetoacetate,  when  ethylic  acetoacetate  is 
shaken  with  acetic  anhydride  and  soda.  A.  R.  L. 

Pyruvic  acid.  By  R.  Otto  (Ber.,  27,  838).— The  author  has 
noticed  the  occurrence  of  pyruvic  acid  in  a  solution  of  tartaric  acid 
which  had  been  kept  for  some  years  exposed  to  light.  The  solution 
was  dark  yellow,  and  smelled  of  caramel.  A.  H. 

Formation  of  Hydroxamic  acids  from  Ethereal  Salts.  By  A. 
Hantzsch  (Ber.,  27,  799 — 804). — The  action  of  hydroxy lamine  on 
ethylic  oxalacetate  was  investigated  by  the  author  some  years  ago, 
when  a  crystalline  acid  was  obtained,  from  which  a  number  of  deriva- 
tives were  prepared  and  analysed;  on  recently  repeating  the  work,  it 
was  found  that  some  unknown  substance  had  been  supplied  instead 
of  ethylic  oxalacetate,  and  attempts  to  determine  the  nature  of  this 
substance  led  to  the  preparation  of  the  compounds  described  below. 
Dihydroxamic  acids  are  most  conveniently  obtained  by  dissolving  the 
ethereal  dicarboxylate  in  concentrated  aqueous  hydroxylamine  solu- 
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tion,  and  adding  concentrated  alkali,  or  saturating  the  liquid  with 
ammonia,  the  sparingly  soluble  ammonium  or  alkali  salt  is  then  de- 
composed by  acids.  Oxaldihydroxamic  acid,  NOH!C'C!NOH,  melts 
at  165°,  instead  of  105°,  as  stated  by  Lossen  ;  the  yield  is  quantita- 
tive. Malonodihydroxamic  acid,  CH2[C(OH)!NOH]2,  crystallises  from 
water  in  large,  lustrous,  prisms,  melting  at  154 — 155°  with  violent 
decomposition ;  it  is  insoluble  in  ether,  and  has  only  a  feebly  acid 
action.  The  ammonium  salt,  C3H9N'304,  readily  evolves  ammonia, 
and  melts  at  141°  with  decomposition.  The  copper  salt  dissolves  in 
excess  of  cupric  acetate  solution,  but  is  insoluble  in  presence  of 
sodium  chloride,  or  ammonium  chloride.  Ammonium  malonhydrox- 
amate,  N'0H:C(0H)-CH2'C00NH4,  is  prepared  by  prolonged  boiling 
of  the  preceding  ammonium  salt  in  aqueous  solution,  and  melts  at 
181°.  The  action  of  hydroxjlamine  on  ethylic  succinate  and  ethylio 
acetate  is  similar  to  its  action  on  ethylic  malonate,  and  will  be  de- 
scribed later.  J.  B.  T. 

Constitution  of  Platoso-oxalyl  Compounds.  By  H.  Gr.  Soder- 
BAUM  {Zeit.  Anorg.  Chem.,  6,  45— 48).— Werner  (ibid.,  3,  317) 
seeks  to  account,  on  stereochemical  grounds,  for  the  isomerism  of 
the  platoso-oxalyl  compounds,  originally  prepared  by  the  author. 
The  validity  of  this  explanation  rests  on  the  hypothesis  that  these 
compounds  contain  2  mols.  of  water,  which  cannot  be  eliminated 
without  decomposing  the  compounds.  Whilst  this  is  true  of  the 
ammonium  derivatives,  it  is  not  true  of  the  potassium  derivatives, 
which  lose  their  water  without  decomposition  and  show  the  same 
isomerism  when  anhydrous.  Some  light  may  be  thrown  on  the 
isomerism  by  the  fact  that  the  dark  potassium  platoiio-oxalyl  com- 
pound gives  an  acid  derivative,  HK5Pt3(C204)6  +  6HaO,  whilst  the 
yellow  variety  gives  no  such  derivative.  A.  G.  B. 

Solubility  of  Metallic  Oxides  in  Normal  Potassium  Salts  of 
Tartaric  and  other  Organic  acids.  By  L.  Kahlenberg  and  H. 
W.  HiLLYER  (Amer.  Chem.  J.,  16,94 — 108). — Observing  that  whtiu 
lead  oxide  is  added  to  a  boiling  solution  of  normal  potassium  tartiate 
it  .is  freely  dissolved  and  the  solution  becomes  alkaline  owing  to 
liberation  of  potassium  hydroxide,  the  authors  have  investigated  the 
action.  Lead  oxide  is  freely  dissolved  until  the  solution  contains  lead 
oxide  and  potassium  tartrate  in  molecular  proportion  ;  beyond  this 
point,  solution  takes  place  with  ditficulty  only,  but  by  long-continued 
boiling  with  pretty  strong  solutions  of  the  tartrate,  the  authors  suc- 
ceeded in  dissolving  about  1*24  mol.  proportions  of  lead  oxide  in  1  mol. 
proportion  of  potassium  tartrate.  Where  the  ratio  of  oxide  to  tartrate 
is  one  or  more,  only  half  the  potassium  in  the  tartrate  is  liberated  as 
hydroxide.  From  a  strong  boiling  solution  containing  excess  of  lead, 
a  precipitate  is  formed,  on  cooling,  which  is  a  basic  lead  tartrate  of  the 
formula  (PbO)2C4H406Pb.  From  weaker  solutions,  alcohol  causes  a 
precipitate  of  the  approximate  composition  Pb  56"5  per  cent.,  K  10'6, 
C  9*2,  H  09,  which  is  probably  a  mixture  of  a  tartrate  of  the  pro- 
portion Pb :  K  =  1  :  1  wM'th  a  more  basic  lead  tartrate.  When  pre- 
cipitated lead  tartrate  is  treated  with  2  mol.  proportions  of  potash  in 
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aqueous  solution,  the  same  potassium  lead  tartrate  seems  to  be  formed, 
as  the  lead  tartrate  is  dissolved,  and  only  half  the  potash  remains  in 
the  free  state.  The  normal  tartrates  of  sodium,  lithium,  rubidium, 
and  ammonium  act  like  potassium  tartrate,  but  thallium  tartrate 
and  potassium  antimonyl  tartrate  do  not  act  on  lead  oxide.  When 
potassium  ethylic  tartrate  is  treated  with  lead  oxide,  it  is  saponified, 
but  the  resulting  white  lead  salt  goes  into  solution  only  on  adding 
an  alkali  hydroxide.  Hydrogen  potassium  tartrate  acts  on  lead 
oxide  like  ethylic  potassium  tartrate,  only  much  more  slowly  ;  the 
action  is  much  accelerated  by  the  addition  of  a  little  potassium 
hydroxide.  The  following  oxides,  AS2O3,  Sb^Oa,  Sn02.  BijOs,  HgO, 
Ag,0,  PbaOi,  CuO,  Fe^Oa,  AlA.,  Cr^Oa,  MnOg,  ZnO,  MgO,  BeO,  Er^Os, 
Ce203,  DiaOa,  and  UO3,  were  found  to  have  no  action  on  normal  potas- 
sium tartrate. 

Potassium  malate,  citrate,  lactate,  and  glycerate  take  up  but  insig- 
nificant quantities  of  lead  oxide,  whilst  potassium  succinate,  malonate, 
acetate,  and  propionate  do  not  act  on  it.  Potassium  mucate  and 
potassium  saccharate  act  on  lead  oxide  in  a  similar  way  to  the  tar- 
trate, forming  known  basic  salts  of  the  probable  formulae  CeHiOsPba. 
The  reactions  take  place  between  2  mols.  of  lead  oxide  and  1  of 
mucate  or  saccharate.  From  their  results,  the  authors  consider  the 
following  conclusions  as  probable: — 1.  In  order  that  its  normal 
potassium  salt  may  react  readily  with  lead  oxide,  the  organic  acid 
must  be  bibasic,  and  must  contain  two,  or  a  multiple  of  two,  alcoholic 
hydroxyl  groups.  2.  The  number  of  molecules  of  the  oxide  with 
which  1  mol.  of  salt  readily  reacts  is  equal  to  one-half  the  number  of 
alcoholic  hydroxyl  groups  contained  in  the  acid.  L.  T.  T. 

Preparation  of  Lead  Triethide.  By  A.  Ghiea  (Gazzetta,  24,  i, 
42 — 45). — Lowig  and  Klippel  {Gmelin's  Handbook)  gave  a  method  for 
preparing  lead  triethide  by  the  action  of  ethylic  iodide  on  an  amalgam 
of  lead  and  sodium.  Numerous  attempts  to  prepare  the  substance 
have,  however,  failed,  lead  tetrethide  being  obtained  instead  ;  the 
author  suggests  that  the  difficulties  met  with  in  analysing  the  product 
are  probably  the  cause  of  the  error  into  which  Lowig  and  Klippel 
fell.  W.  J.  P. 

Sulphonation  of  Thiophen  and  its  Oxidation  by  Sulphuric 
acid  to  a  new  Dithienyl^  By  A.  Tohl  {Ber.,  27,  665—667).— 
When  thiophen  (5  grams)  is  added  to  faintly  faming  sulphuric  acid 
(50  grams),  well  cooled  with  ice-cold  water,  and  then  subjected  to 
steam  distillation,  a  fairly  good  yield  of  a  dithienyl  isomeric  with  the 
compound  obtained  by  Nahnsen,  is  obtained,  and  the  remainder  of 
tbe  thiophen  may  be  recovered  from  the  acid  solution  as  the  barium 
or  lead  sulphonate. 

The  dithienyl,  C8H6S2,  crystallises  in  large,  colourless  leaflets,  melts 
at  SS"",  boils  at  260°  (uncorr.)  under  the  ordinary  pressure,  without 
decomposition,  and,  with  sulphuric  acid,  gives  a  yellow  solution 
having  a  green  fluorescence.  When  the  solution  in  sulphuric  acid  is 
warmed  with  isatin,  a  beautiful  bluish-violet  coloration  is  produced. 

Ferhromodithienyl,  CgBreSg,  is  obtained  by  warming  dithienyl  dis- 
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solved  in  acetic  acid  with  excess  of  bromine.  It  crystallises  in  needles 
and  melts  at  257°  (uncorr.). 

Bromothioplien  is  also  partially  converted  into  bromodithienyl  by 
the  action  of  concentrated  sulphuric  acid,  but  other  reactions  also 
take  place.  Dibromothiophen  yields  a  brominated  dithienyl,  dibromo- 
tbiophensulphonic  acid,  sulphonic  acids  containing  less  bromine  and 
tribromothiophen.  E.  C.  R. 

Action  of  Nitric  Acid  on  Aromatic  Hydrocarbons.    By  M. 

KoNOVALOFF  (J.  Euss.  Chem.  Soc,  25,  509 — 546). — Benzene  is  scarcely 
attacked  by  nitric  acid  of  sp.  gr.  1-075  at  125 — 130°.  Toluene,  under 
the  same  conditions,  gives  benzoic  acid,  but,  if  heated  with  the  acid 
for  a  long  time  at  105°,  it  gives  small  quantities  of  a  nitro-compound 
boiling  at  115°.  Ethylbenzene,  when  heated  with  the  acid  at 
105 — 110°,  gives  a  yield  of  about  63  per  cent,  of  an  oil  which  de- 
composes when  distilled  even  under  reduced  pressure. 

The  crystalline  potassium  salt  obtained  from  the  crude  product  may 
be  purified  by  recrystallisation  from  alcohol.  When  carbonic  an- 
hydride is  passed  into  its  alcoholic  solution,  or  when  the  salt  is 
treated  with  dilute  nitric,  acetic,  or  sulphuric  acid,  a  mixture  of  aceto- 
phenone  and  phenylnitroethane  is  formed.  An  aqueous  solution  of  the 
potassium  salt,  however,  when  decomposed  by  a  current  of  hydrogen 
sulphide  yields  pure  phenylnitroethane,  CHMePh'NO?.  This  is 
volatile  in  a  current  of  steam,  and  under  a  pressure  of  25  mm.  distils 
at  135°  without  undergoing  any  appreciable  decomposition.  At  the 
atmospheric  pressure,  it  boils  at  230 — 236°,  but  there  is  considerable 
decomposition.  It  is  a  colourless  liquid,  which  does  not  crystallise  at 
—  15°;  its  sp.  gr.  =  1-1202  at  20°/0°,  and  its  molecular  refractive 
power  is  41-379.  In  alkalis,  it  dissolves  readily  with  formation  of 
alkali  salts  which  may  be  easily  obtained  in  the  crystalline  form. 
Salts  of  the  heavy  metals  give  coloured  precipitates  with  solutions 
of  the  sodium  salt.  Phenylnitroethane  behaves  as  a  secondary  nitro- 
compound with  nitrous  acid.  It  is  not  attacked  by  bromine,  but  its 
potassium  salt  yields  a  monohromifie,  CgHaBrNOg,  which  is  a  yellow 
oil  having  a  sp.  gr.  of  1*5182  at  20°/0''. 

On  reduction  with  zinc  dust  in  alkaline  solution,  phenylnitroethane 
yields  d-phenylethylamine,  CHMePh-NHj,  Avhich  boils  at  186 — 189°. 
Its  hydrochloride  crystallises  in  long,  flat  needles,  and  melts  at  155°. 

Propylbenzene  is  attacked  by  nitric  acid  of  sp.  gr.  l-0/"5  under 
the  same  conditions  as  ethylbenzene.  The  chief  product  of  the  action 
is  phenylnitropropane,  C9Hii*N02,  which  boils  at  141°  under  25  mm. 
pressure  without  undergoing  decomposition.  Its  sp.  gr.  at  20°/0°  is 
1*0866.  It  forms  soluble  alkali  salts  whose  solutions  are  precipitated 
by  salts  of  the  heavy  metals.  On  treatment  with  stannous  chloride 
in  acid  solution,  it  yields  ethyl  phenyl  ketone  fir\d phenylamidopropane^ 
CHEtPh-NH^ ;  this  boils  at  204—206°,  and  its  sp.  gr.  =  0-9424 
at  2070°. 

Pseudocuraene,  with  nitric  acid  of  sp.  gr.  1-075  at  105 — 110°,  gives 
a  mixture  of  two  xylylnitromethaneSy  namely,  CsUaMez'CHo'NOa 
[1  :  3  :  4]  and  [1  :  2  :  4].  J.  W. 
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Derivatives  of  Mesitylene.  Hydrolysis  of  Aromatic  Nitriles. 
By  F.  W.  KusTRR  and  A.  Stallbkrg  (Annalen,  278,  207—223).— 
Preparation  of  Mesitylene — A  cold  mixture  of  concentrated  sulphuric 
acid  and  water  (2  :  1)  iss  gradually  added  to  commercial  acetone  con- 
tained in  a  reflux  apparatus,  and,  after  remaining  24  hours,  the 
mixture  is  slowly  distilled.  UnaUered  acetone  first  passes  over,  and 
subsequently  (between  150°  and  200°)  crude  mesitylene,  which  is 
shaken  with  sodium  hydroxide  and  purified  by  fractional  distillation 
over  sodium ;  the  yield  is  13-5  per  cent,  of  the  theoretical. 

^-Isoduronitrile,  CeH^Me.-CN-  [Me,  :  CN  =  1:3:5:  4],  is  ob- 
tained from  mesidine  by  Sandineyer's  method  together  with  a  little 
mesitol.  The  authors  find  that  mesitol  melts  at  70 — 71°  ;  /i-isoduro- 
iiitrile  at  55°.  The  latter  cannot  be  converted  into  the  carboxylic 
acid  either  by  lieating  it  with  acids  or  alkalis,  and  it  is  noteworthy 
that  tetrametliylbenzonitrile  (Abstr.,  1884,  1320)  and  pentamethyl- 
benzonitrile  (Abstr.,  18S5, 1128)  are  similarly  indifferent.  In  each  of 
these  compounds,  the  hydrogen  atoms  contiguous  to  the  cyano-group 
are  replaced  by  methyl.  The  experiments  to  be  described  were  made 
to  ascertain  tlie  behaviour  of  derivatives  of  y3-isoduronitrile  in  which 
negative  radicles  are  substituted  for  the  hydrogen  atoms. 

NUro-^-isoduronitrile^  NO/CeHMea'CN,  is  obtained  by  nitrating 
/9-isoduronitrile,  but,  more  conveniently  from  dinitromesitylene 
(Fittig,  Annalen,  141,  133).  The  dinitromesitylene  is  heated  with 
alcoholic  ammonium  sulphide  in  an  autoclave  at  100°  for  20  hours, 
a^id  the  resulting  nitramidomesitylene  converted  into  nitro-^-isoduro- 
nitriJe  by  Sandmeyer's  method;  this  boils  at  277*5°  (750  mm.),  and 
melts  p.t  90°.  When  heated  with  concentrated  hydrochloric  acid  for 
six  hours  at  180 — 200%  nitro-^-isodurylic  acid,  NO'/CsHMpa'COOH,  is 
obtained  ;  it  melts  at  182°.  A  small  quantity  of  nit ro-ft-isodur amide, 
NOi'CeHMes'CO'NH^,  is  also  simultaneously  produced  ;  in  one  ex- 
periment, the  authors  obtained  a  quantitative  yield  of  the  amide  by 
boiling  the  nitrile  with  dilute  sulphuric  acid. 

Amido-^-isoduronitrile,  NHa'CeHMea'CN,  is  obtained  when  the  cor- 
responding nitro-derivative  is  reduced  with  stannous  chloride  ;  it 
crystallises  in  long,  delicate  needles,  melts  at  35°,  and  gives  the 
dinitrile,  C6HMe3(CN)2,  by  Sandmeyer's  method.  The  latter  melts 
at  142°,  and  cannot  be  hydrolysed.  Nitrodicyanomesitylene, 
]N'0/C6Me3(CN)2,  is  formed  by  warming  the  last  compound  with 
fuming  nitric  acid  ;  it  melts  at  118°. 

Dlnitro-^-isoduronitrile,  CN'*C6Me3(NO)2,  is  obtained  by  heating  the 
corresponding  mononitro-derivative,  described  above,  with  a  mixture 
of  equal  volumes  of  concentrated  sulphuric  acid  and  fuming  nitric 
acid  ;  it  forms  white  needles,  melts  at  178°,  and  yields  dinitro-ft- 
isodurylic  acid,  C6Me3(N02)2*COOH,  when  heated  with  concentrated 
hydrochloric  acid  at  200 — 210° ;  the  latter  melts  at  228°,  and  its 
amide  melts  at  198°.  Nitramido-^-i-toduronitrile,  N02*C6Me3(]S'H2)*CN, 
is  prepared  by  heating  the  dinitro-compound  with  alcoholic  am- 
monium sulphide  in  an  autoclave  at  100°;  it  melts  at  230°,  and  yields 
nitro-dicyanomesitylene  (m.  p.  118°;  see  above)  by  Sandmeyer's 
method. 

Amidodicyanoinesitylene,  N'H2'C6Me3(CN)2,  is  obtained  by  reducing 
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the  nitro-compound  with  stannous  chloride;  it  melt^  at  135°,  and,  if 
Irreated  by  Sandmejer's  method,  yields  the  trici/ano-derivsitWe, 
C6Me3(CN)3,  which  melts  at  165",  and  cannot  be  hydrolysed. 

A.  R.  L. 

Orthocyanobenzylic  Cyanide.  By  S.  Gabriel  and  T.  Posxer 
(Ber.,  27,  827— 837).— By  the  action  of  sodium  ethoxide  on  "dl- 
acetylorthocyanobenzylic  cyanide  "  (Abstr.,  1893,  i,  228),  a  compound 
is  obtained  which  crystallises  from  alcohol,  melts  at  119",  and  on 
treatment  with  hydriodic  acid,  is  resolved  into  ethylic  iodide  and 
methylcyanisocarbostyril,  the  compound  is,  therefore,  oc-crthocyano-^- 
etJioxyallylbenzene,  CN'C6H4'C(CN')!CMe*OEt,  and  the  formation  of 
methylcyanisocarbostyril  is  nreceded  by  that  of  the  hypothetical 
compound,  CN-C6H4'C(CN):CMe-OH.  The  production  of  the  allyl- 
benzene  derivative  shows  that  "  diacetylorfchocyanobenzylic  cyanide  " 
has  the  formula  C]S'*C6H4*C(CN)!CMe*OAc,  and  should  accordingly 
be  termed  ylf-diacetylcyanohenzylic  cyanide. 

r\  XT p  -\r 

l:S-MethoxymethyUsoqumoUnejC6Ri<^  I        ,  is  prepared  by 

the  action  of  sodium  methoxide  on  chloromethylisoquinol'ne,  it  melts 
at  32°,  formino^  a  colourless,  viscid  liquid,  and  boils  at  258"^  under  a 
pressure  of  764  mm.  With  acids,  it  yields  salts  which  are  decomposed 
by  water.  1  :  SEtJioxymethyli'soguinoline  is  prepared  in  a  similar 
manner  to  the  methoxy-derivative  which  it  closely  resembles  ;  it 
boils  at  266°  under  764  mm.  pressure. 

By  the  action  of  benzoic  chloride  on  orthocyanbenzylic  cyanide  in 
presence  of  potash,  ortho-cx.'dic.yano-^-hydroxystilhLne, 

CN-C6H4-C(CN):CPh-OH, 

is  formed,  and  not  henzoyhyanohenziilic  cyanide,  CJN'*C6H4'CHBz'CN", 
as  might  be  expected  ;  it  crystallises  from  ether  in  colourless,  trans- 
parent, needles,  and  melts  at  105 — 106"  or  109 — 110°,  according  to 
the  rapidity  of  heating;  at  higher  temperatures  (110 — 120°)  it  is 
converted  into  a  yellow  crystalline  compound,  which  melts  at  290". 
The  silver  salt  is  yellow  and  fiocculent ;  the  potassium  salt  is  crystal- 
line, and  on  treatment  with  hydrochloric  acid  is  converted  into 
cyanophenylisocoumarin,  which  is  colourless,  and  not  lemon  coloured 
as  previously  stated  (/oc.  cit.)-,  phenylcyanisocarbostyril  melts  at  285°. 

JBy  the  action  of  hydrogen  chloride  on  dicyanohydroxystiibene  in 
ethereal  solution,  a  pulverulent,  colourless  additive  compound, 
CieHiiNgOCl  is  formed,  which  softens  at  220°  and  melts  at  about 
270°;  on  treatment  with  hydrochloric  acid  at  100°,  the  compound 
Ci<5Hi3N202Cl  is  obtained  in  microscopic  needles,  melting  at  196°. 
Acetylortho-oi-d.icyano- ^-hydroxy  stilhene,  CN'C6H4'C(CN)!CPh*OAc, 
crystallises  in  needles  and  melts  at  211 — 213°.  The  ethoxy  derivative, 
CN*C6H4'C(CN)!CPh*OEt,  prepared  from  the  silver  or  potassium 
salt,  crystallises  in  transparent  prisms,  melting  at  115 — 116° ;  and  on 
treatment  with  hydriodic  acid  is  resolved  into  ethylic  iodide,  am- 
monia, and  cyanophenylisocoumarin.  The  methoxy -derivative  crystal- 
lises in  colourless  needles,  melting  at  140 — 143°. 

Ortho-cL-tricyanodihenzyl,   CN'CBH4-CH(CN)-CHg-CeH4'CN',    is    pre- 
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pared  by  the  action  of  alcoholic  potash  on  a  mixture  of  cyanobenzylic 
cyanide  and  cyanobenzylic  chloride,  and  is  formed  in  small  quantity 
in  the  preparation  of  dicyanohydroxystilbene ;  it  crystallises  from 
alcohol,  melts  at  114°,  and  is  being  farther  investigated. 

By  the  action  of  soda  on  orthocyanobenzylic  cyanide  a  yellow  basic 
compound  is  obtained,  which  is  inf=^^oluble  in  ordinary  media,  but  dis- 
solves in  dilute  acids  and  in  alkalis,  but  not  in  ammonia.  The 
hydrochloride,  C9H8N20,HC1  +  HgO,  crystallises  in  greenish- white,  flat 
needles,  and  decomposes  at  190 — 200°.  The  picrate  is  yellow  and 
crystalline,  and  melts  at  195 — 205°  with  decomposition. 

J.  B.  T. 

Ethylphenols.  By  A.  B^hal  and  E.  Choat  (Compt.  rend.,  118, 
422 — 425). — Three  ethylphenols  have  been  described,  and  the  authors 
have  investigated  these  compounds,  using  new  methods  of  prepara- 
tion. The  ortho-  and  para-  derivatives  were  obtained  by  nitrating 
ethylbenzene,  reducing  to  amines,  a.nd  converting  the  latter  into 
acetyl-derivatives,  which  were  separated  by  means  of  the  greater 
solubility  of  the  ortho-derivative  in  water.  The  ortho-compound  was 
purified  by  crystallisation  from  alcohol,  and  melts  at  111 — 112°;  the 
para-derivative  was  crystallised  from  benzene,  and  melts  at  92°. 
These  amides,  when  boiled  with  hydrochloric  acid,  are  rapidly  con- 
verted into  amines,  and  when  the  latter  are  diazotised  in  dilute 
sulphuric  acid  thev  yield  the  phenols  in  a  state  of  purity. 

In  the  preparation  of  the  meta-derivative,  the  acetyl-derivative  of 
parethylphenylamine  was  nitrated,  boiled  with  hydrochloric  acid  to 
remove  the  aoetvl-group,  and  then  treated  with  amylic  nitrite  in 
presence  of  sulphuric  acid  and  absolute  alcohol  to  remove  the  amide 
group.  The  metanitroethylbenzene  thus  obtained  was  reduced 
with  iron  and  acetic  acid,  and  then  diazotised  in  presence  of  dilute 
sulphuric  acid. 

Ortho-ethylphenol  boils  at 202— 203°;  sp.  gr.  at  0°  =  10371.  With 
ferric  chloride,  it  gives  a  blue-violet  coloration.  The  benzoate 
boils  at  314°,  and  crystallises  from  alcohol  in  large  crystals,  which 
melt  at  39°. 

Meta-ethylphenol  boils  at  214°,  and  separates  from  methylic  chloride 
in  crystals,  which  melt  at  —4°.  With  ferric  chloride,  it  gives  a 
violet  coloration.  The  benzoate  crystallises  readily  from  alcohol, 
melts  at  52°,  and  boils  at  322° ;  the  acetate  boils  at  222 — 228°,  sp.  gr. 
at  0°  =  1-0403. 

Parethylphenol  melts  at  45—46°  and  boils  at  215—216°;  it  is 
plightly  soluble  in  cold  water,  more  soluble  in  hot  water,  and  very 
soluble  in  alcohol,  ether,  and  benzene.  With  ferric  chloride,  it  gives 
a  blue  coloration  with  a  violet  tinge.  The  benzoate  boils  at  328°, 
and  crystallises  from  alcohol  of  95°  in  lamellae,  which  melt  at  59 — 60°. 
Parethylphenol  is  identical  with  the  compound  hitherto  distin-^ 
guished  as  a-ethylphenol.  C.  H.  B. 

Constitution  of  Orcinol.  By  de  Forcrand  (Compf.  rend.,  118, 
421 — 422). — The  thermal  value  of  the  first  function  of  orcinol  is 
-I-4023  Cal.,  and  of  the  second  function  39-13  Cal.,  the  mean  value 


ORGANIC   CHEMISTRy.  281 

being  3968  Cal.  The  difference  between  the  two  values  is  smaller 
than  in  the  case  of  the  para-phenols,  and  much  smaller  than  in  the  case 
of  ortho-phenols.  Ic  follows  that  in  orcinol  the  hydroxyl  groups  are 
in  the  meta  position  as  in  resorcinol.  The  excess  of  acidity  seems  to 
be  due  to  the  first  function,  since  the  thermal  value  of  the  second 
function  is  practically  identical  with  that  of  ordinary  phenol. 

C.  H.  B. 

Action  of  Aldehydes  on  Nitroso- derivatives.  Bv  J.  Pinnow 
and  G.  PisTOii  (Ber.,  27,  602—609;  compare  Abstr.,  1893,  i,  509).— 
Methylic  iodide  forms  no  additive  product  with  1  : 4-formylamido- 
dimethylaniline,  CHO'lS'H'CeHi'N'Me, ;  theformyl  group  is  eliminated, 
and  penta-  or  tri-methylphenylenediamine  iodide  formed,  according 
to  circamstance?.  Nitrous  acid  converts  it  into  1:3:  4i-nitroformyl- 
amidodimetTiylaniline,  CHO'NH-C6HH(N02)*NMe2,  which  crystallises 
in  lustrous  red  needles  melting  at  86°,  and  can  be  transformed  by 
reduction  with  tin  and  hydrochloric  «cid  into  the  already  known 
1:3:  4-diraethyltriamidob8nzene,  C6H3(NH2)2*lSrMe2.  This  base  yields 
an  acetyl  derivative  when  mixed  with  acetic  anhydride ;  if  the 
mixture  is  heated,  methylic  acetate  is  formed  (showing  that  a  methyl 
group    has   been   removed)   together  with  methylethenylacetylamido- 

phenyleneamidine,  NHAcCeHa-C^ -^^CMe  +  H2O,  which  crystal- 
lises in  plates,  melts  when  anhydrous  at  238"5'*,  yields  a  picrate^ 
with  ICfiHalS'sO?,  melting  at  226°,  and,  when  boiled  with  hydrochloric 
acid,  loses  the  acetyl-g-roup,  yielding  the  base  itself,  which  crystal- 
lises in  white  plates,  stable  in  air,  and  melting  at  76°.  Pure  para- 
formaldehyde yields  the  same  products  with  nitrosodimethylaniline 
as  does  the  40  per  cent,  solution  of  formaldehyde,  only  the  action  is 
more  violent,  and  more  resinous  products  are  formed.  Formaldehyde 
has  also  some  reducing  action  on  nitrosodimethylamine,  in  which 
the  nitroso-group  is  joined  to  nitrogen  instead  of  to  carbon  ;  no 
definite  compounds  could,  however,  be  isolated  from  the  product. 

Acetaldehyde  has  no  action  on  nitrosodimethylaniline.  Form- 
aldehyde is  thus  the  only  aldehyde  that  is  capable  of  reducing  the 
nitroso-  to  the  amido-group.  C.  F.  B. 

Reactions  of  Orthotolidine.  By  H.  Schtff  and  A.  Ostrogovicr 
(Annalen,  278.  375—^^79,  and  Gazzetfa,  24,  i,  56—60:  compare  this 
vol.,  i,  236). — Orthotolidine  liydrocMoride,  Ci4H,bN2,HCI,  is  obtained 
by  boiling  the  dihydrochloride  with  sodium  acetate  in  aqueous  solu- 
tion. It  crystallises  in  lustrous,  colourless  scales,  which  decompose 
at  above  300°,  and  soon  redden  on  exposure  to  the  air ;  even  in  small 
quantities  it  provokes  violent  sneezing.  It  is  readily  soluble  in 
hydrochloric  acid  yielding  the  dihydi*ochloride ;  the  mcmhydro- 
chloride  is  recommended  as  a  source  for  obtaining  pure  salts  of 
orthotolidine.  The  monhydrochloride  yields  diacetyltolldine  when 
heated  with  acetic  anhydride  or  glacial  acetic  acid  ;  with  potassium 
cyanate,  carbonic  anhydride  and  tolidine  are  forme  1,  and  on  treat- 
ment with  ethylic  chlorocarbonatft  th^  dihydrocblrride  and  tolidindi- 
urpthane  melting  at  190 — 190*5"  are  obtained. 

VOL.  LXVI.   i.  X 
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The  dihydrochloride  is  soluble  in  17"34  parts  of  water  at  12°,  and 
the  monhjdrochloride  in  112-4  parts.  W.  J.  P. 

Aromatic  Diazo-compounds  and  Nitrosamines.  By  H.  y. 
Peciimann  and  L.  Feobknius  (Ber.,  27,  651 — 658;  compare  Abstr., 
1893,  i,  154). — The  authors  have  already  shown  that  by  the  action  of 
benzoic  chloride  on  alkaline  solutions  of  diazo-compounds  a  benzoyl- 
ated  nitrosamine  is  formed.  Acetic  anhydride  acts  in  a  similar  way, 
and  yields  acetylated  nitrosamines  ;  these  are  identical  with  the 
compounds  obtained  by  the  action  of  nitrous  acid  on  acid  anilidea. 

Benzoylparatolylnitrosamine,  CvHv'NBz'NO,  is  obtained  by  shakinjy 
an  alkaline  solution  of  diazotoluene  containing  sodium  acetate  with 
benzoic  chloride.  It  crystallises  in  pale,  yellow  needles,  explodes  at 
74 — 75°,  decomposes  on  exposure  to  air  or  in  a  closed  vessel,  and 
decomposes  in  solution  yielding  benzotoluidide  and  nitrous  acid. 
When  reduced  with  zinc  dust  and  acetic  acid,  it  yields  benzotoluidide. 

Benzoylphenylnitrosamine  crystallises  in  yellow  needles  and  ex- 
plodes at  75—76°. 

Acetylparatolylnitrosamine,  CvHt'NAcNO,  obtained  from  diazo- 
toluene and  acetic  anhydride,  melts  at  80°,  and  has  the  pi^operties 
assigned  to  it  by  0.  Fischer,  who  prepared  it  by  the  action  of  nitrous 
acid  on  acetoluidide. 

Thus  aromatic  amines,  when  treated  with  nitrous  acid  and  then 
with  acetic  anhydride,  or  vice  versa,  yield  the  same  compounds ; 
whence  the  authors  conclude  that  diazobenzene  and  acetanilide  have 
analogous  constitutions,  that  is  that  diazobenzene  is  the  anilide  of 
nitrous  acid.  In  accordance  with  this  view  is  the  production  of 
nitrous  acid  when  an  alkaline  solution  of  diazobenzene  is  gradually 
added  to  a  boiling  concentrated  solution  of  sodium  hydroxide. 

When  diphenylnitrosamine  and  paratoluidine,  dissolved  in  light 
petroleum,  are  left  for  about  a  week,  diazoamidotoluene  is  formed ; 
a  reaction  which  the  authors  explain  by  supposing  that  the  nitros- 
amine loses  its  nitroso-group,  which  then  diazotises  the  toluidine. 
Nitroso-anilides  react  easily  with  amido-compounds,  and  thus  show 
a  similarity  to  diazobenzene.  Nitroso-acetanilide  and  toluidine  yield 
diazoamidobenzenetoluene  when  mixed  in  molecular  proportion  ;  if 
an  excess  of  base  is  present,  then  diazoamidotoluene  is  obtained. 
Acetylparatolynitrosamine  and  aniline  also  yield  diazoamidobenzene- 
toluene. Nitrosoanilides  also  react  with  phenols,  and  acetylpara- 
tolylnitrosamine and  resorcinol  yield  paratolueneazoresorcinol. 

E.  C.  R. 

Paranitrodiazobenzene.  By  H.  v.  Pechmann  and  L.  Frobenius 
(Ber.,  27,  672 — 673). — The  sodium  salt  of  paranitrodiazobenzene, 
N02*C6H4-NNa'N"0,  recently  described  by  Schraube  and  Schmidt  (this 
vol.,  i,  237),  has  been  prepared  independently  by  the  authors  ;  its  con- 
stitution is  shown  by  the  production  of  a  highly  unstable  crystalline 
compound  with  aniline,  which  is  being  further  investigated.  With 
methylic  iodide,  paranitrophenylnitrosamine,  NOa'CeHi'NMe'NO,  is 
formed.     Silver  jtaranitrodiazohenzene,  NOa'CfiH^'NINOAg,  is  obtained 
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from  the  sodium  salt  by  the  action  of  silver  nitrate,  and  on  treat- 
ment with  methylic  iodide  yields  paranitrodiazohenzene  mtthyl  ether, 
N02'C6H4lS'INOMe,  whiclj  crystallises  in  almost  colourless  needles, 
and  melts  at  83°.  On  boiling  with  dilute  acids,  nitrogen  is  evolved, 
and  paranitrophcnol  is  formed.  By  the  action  of  aniline  in  alcoholic 
solution,  paranitrodiazoamidobenzene,  N02'C6H4*N!N^*NHPh,  is  ob- 
tained, whilst,  on  treatment  w^ith  phenol  paranitrobenzeneazophenol, 
JSTOa'CeHi'NiN'CsHi'OH,  is  formed  the  acetyl-derivative  oi  which  crys- 
tallises in  flesh-coloured  needles,  and  melts  at  146°.  J.  B.  T. 

Aromatic  Bisdiazo  Compounds.  By  H.  v.  Pechmann  and  L. 
Frobenius  {Ber.,  27,  703 — 706;  compare  Ber.,  27,  651,  preceding 
abstracts)  — Nitrosoacetanilide,  or  nitrosobenzanilide,  reacts  with 
aniline  in  the  presence  of  free  alkali  to  form  bisdiazohenzeneanilide 
(benzenediazoanilinediazobenzene),  NPh(N!NPh)2.  The  same  com- 
pound may  be  obtained  by  treating  aniline  dissolved  in  methylic 
alcohol  with  a  solution  of  diazobenzene  chloride  in  the  same  solvent 
in  the  presence  of  sodium  methoxide,  at  a  low  temperature.  It  forms 
yellow,  lustrous  plates,  and  is  sparingly  soluble  in  ether  and  alcohol, 
readily  in  benzene  and  chloroform.  When  heated  to  80 — 81°,  it 
explodes  with  a  loud  report,  and  also  explodes  when  struck.  Its 
constitution  is  shown  by  the  fact  that,  when  boiled  with  a  mineral 
acid,  it  decomposes  quantitatively,  according  to  the  equation 
NPh(N:NPh)2  +  2H2O  =  2PhOH  +  2^2  +  NHaPh.  The  com- 
pound can  be  preserved  without  alteration. 

Bisparadiazotolueneparatoluidide,  C7H7'N(N'!N*C7ll7)2,  may  be  ob- 
tained from  nitrosoacetotoluidide  or  nitrosobenzotoluidide ;  by  the 
direct  action  of  diazoparatoluene  chloride  on  paradiazoamidotoluene  in 
alcoholic  solution  ;  or  by  the  action  of  diazotoluene  chloride  on  tolu- 
idine.  It  forms  sulphur  yellow  needles,  and  is  sparingly  soluble  in 
ether,  readily  in  benzene  and  chloroform.  It  explodes  when  vigor- 
ously struck,  or  when  heated,  but  less  violently  than  the  aniline  com- 
pound. It  may  be  heated  in  a  melting  point  tube  to  88°,  and  then 
detonates  gently.  It  is  decomposed  by  acids  in  a  similar  manner  to 
the  aniline  compound.  A.  H. 

Benzenediazoic  Acid   from  Nitryl   Chloride    and   Aniline. 

By  E.  Bamberger  (^er.,  27,  668 — 671), — Having  obtained  benzene- 
diazoic acid  from  nitric  anhydride  and  aniline  (this  vol.,  i,  239),  the 
author  has  attempted  to  prepare  it  from  nitryl  chloride  and  aniline, 
the  results  confirm  the  doubts  as  to  the  existence  of  nitryl  chloride 
expressed  by  others ;  in  any  case  it  is  not  obtained  pure  by  any  of  the 
methods  described  below.  Benzenediazoic  acid  is  not  formed  by  the 
action  of  nitric  oxide,  nitrous  anhydride,  nitric  acid,  or  nitrosyl 
chloride  on  aniline.  "  Nitryl  chloride,"  prepared  by  Williamson's 
method  from  chlorosulphuric  acid  and  potassium  nitrate,  was  obtained 
as  a  colourless  gas,  and  was  allowed  to  act  on  aniline  in  ethereal  solu- 
tion at  low  temperatures,  the  yield  of  benzenediazoic  acid  was 
03  gram  from  41  grams  of  aniline;  the  following  substances  were 
also  formed :  diazoamidobenzene,  orthonitraniline,  azobenzene,  and 
probably    paranitraniline,    and   diazobenzene   salts.      The    "  nitrylic 
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cliloride  "  formed  by  Exner's  method  from  silver  nitrate  and  phos- 
phorus oxychloride  is  a  reddish-brown  gas;  with  aniline  (50  grams) 
it  yields  benzenediazoic  acid  (0*05  gram),  diazoamidobenzene,  and 
possibly  traces  of  orthonitraniline  and  parani tramline.  Hasenbacli's 
"  nitrylic  chloride  "  from  nitrogen  peroxide  and  chlorine  appears  to 
consist  chiefly  of  nitrosyl  chloride,  as,  on  treatment  with  aniline,  it 
yields  diazoamidobenzene,  aniline  nitrate  and  hydrochloride,  azo- 
benzene,  diazobenzene  nitrate  and  hydrochloride,  and  possibly  ortho- 
nitraniline. Benzenediazoic  acid  could  not  be  detected  with  certainty. 
Aniline  hydrochloride,  diazobenzene  chloride,  and  diazoamidobenzene 
are  the  sole  products  formed  by  the  action  of  nitrosyl  chloride  on 
aniline.  JS'itric  peroxide  or  nitric  acid  (b.  p.  86°)  and  aniline  yield 
aniline  nitrate,  diazobenzene  nitrate,  diazoamidobenzene,  nnd  in  small 
quantity  ortho-  and  para-nitraniline.  With  nitrous  anhydride,  the 
products  were  the  same,  with  the  exception  of  ortho-  and  para- 
nitraniline.  Nitric  acid  and  nitrous  anhydride  both  appear  to  yield 
traces  of  benzenediazoic  acid.  J.  B.  T. 

Tertiary  and  Quaternary  Aromatic  Hydrazines.  By  C.  D. 
Hareies  {Ber.,  27,  696 — 702). — Tertiary  hydrazines  can  be  prepared 
from  the  formyl-derivatives  of  the  secondary  hydrazines,  but  not 
from  the  acetyl-derivatives,  because  the  acetyl-group  cannot  be 
removed  without  the  decomposition  of  the  molecule. 

Fhenylmethylformylhydrazine,  NMe'Ph'NH'CHO,  forms  a  white 
crystalline  mass  melting  at  50 — 5L°.  It  has  a  not  unpleasant  smell, 
boils  at  183 — 185°  under  a  pressure  of  11  mm.,  and  is  soluble  iu 
alcohol,  but  scarcely  in  water. 

P/ienyldimethylformylhydrazine,  obtained  by  the  action  of  methylic 
iodide  on  the  sodium  compound  of  this  formyl-derivative,  is  a  colour- 
less liquid  ;  it  boils  at  147 — 148°  (7  mm.),  and  is  very  sparingly  soluble 
in  dilute  acids. 

Phenyl dimethylhydrazine,  NMePh'NHMe,  is  a  bright  green,  highly- 
refractive  liquid,  which  boils  at  93 — 94°  (7  mm.).  It  reduces  silver 
nitrate  solution  in  the  cold,  but  scarcely  acts  on  Fehling's  solution 
even  on  boiling.  It  is  very  soluble  in  all  solvents  except  water,  and 
gives  a  rose-red  coloration  with  bleaching  powder  solution.  The 
hydrohromide  and  hydnodide  crystallise  well,  whilst  the  hydrochloride 
and  sulphate  are  very  soluble.  The  fhrocyanide  crystallises  in  rhombic 
tablets,  and  is  employed  in  the  purification  of  the  base. 

Fhenyldimet/ii/lnitrosohydrazine,  obtained  by  the  action  of  sodium 
nitrate  on  a  solution  of  the  base  in  hydrochloric  acid,  is  a  dark  red, 
thick  oil,  which  gives  Liebermann's  reaction  ;  it  decomposes  when  dis- 
tilled in  a  vacuum,  the  base  being  largely  regenerated.  The  nitroso- 
compound  is  scarcely  attacked  by  continued  boiling  with  aqueous  soda, 
and  does  not  undergo  intramolecular  change  when  treated  with  alco- 
holic hydrochloric  acid.  On  reduction,  it  yields  methylaniline  and 
methylhydrazine. 

Phenyldimethylhenzoylhydrazine  crystallises  from  alcohol  in  large, 
feathery  plates  melting  at  103 — 104°. 

Phfnyitrimethylhydrazine,  NMePh*N'Me2,  is  obtained  by  the  action 
of  methylic  iodide  on  phenyldimethylhydrazine.     It  forms  a  colour- 
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less  oil,  which  boils  at  93 — 94"  (8  mm.),  and  has  a  characteristic 
odour  of  cedar  wood.  It  gives  no  coloration  with  bleaching-  powder, 
does  not  reduce  Fehling's  solution  at  all  on  boiling,  bat  reduces  silver 
solution  in  the  cold.  The  base  easily  decomposes  with  formation  of 
dimethjlaniline,  and  probably  dimethylamine.  The  only  salt  which 
has  been  obtained  in  the  solid  state  is  the  ferrocyanide. 

Phenyldimethylmethylazonium  iodide,  NMcaPhl-NHMe,  is  readily 
soluble  in  water,  and  forms  thin  plates  melting  at  145°,  after  becom- 
ing brown  at  80'^. 

Phenylmethylethylformylhydrazine  boils  at  169°  (12  mm.),  and  is 
a  colourless  oil.  Phenylniethylethylhydrazine  boils  at  101 — 102° 
(9  mm.).  The  A.?/(Z?'G?)romitZe  forms  large,  blunted  prisms.  The  nitroso- 
£ompound  is  a  thick,  dark  red  oil,  which  on  reduction  yields  methyl- 
hydrazine  and  ethylhydrazine.  A.  H. 

Acid  Imides  and  Hydrazine  Hydrate.    By  Tt.  v.  Rothexburg 

(Ber.,  27,  69l—692).—Amidophthalimtde,   CO<q  ^>C:N-NH2,   is 

prepared  by  heating  phthalimide  with  hydrazine  hydrate  or  acetate 
in  alcoholic  solution  ;  it  is  a  colourless,  sparingly  soluble  powder, 
melting  at  250—251°. 

C  H 

BenzalamidophfhaUmide,  CO<^q  _^>ClN*N!CHPh,  is  formed  by  the 

action  of  benzaldehyde  on  the  preceding  compound  in  aqueous  solu- 
tion at  the  ordinary  temperature  ;  it  is  almost  completely  insoluble, 
remains  unchanged  at  250°,  and  is  resolved  into  its  constituents  on 
treatment  with  acids  or  alkalis. 

IsopropyleneamidopJithalimide,  C0<:^pv^_^]>C!N''N!CMe2,  is  obtained 

by  heating  amidophthalimide  with  acetone ;  it  melts  at  260°,  and  is 
sparingly  soluble.  Hydrazine  derivatives  of  succinimide  could  not 
be  prepfired  ;    this,   in    the  author's  opinion,  points  to  the  formula, 

/~1     FT 

CO<Q  _*>C;NH  for  phthalimide,  whilst  succinimide  is  pnobably 
symmetrical.  J.  B.  T. 

Oxindophenolic  Colouring  Matters  from  Gallanilide  and 
Galloparatoluidide.  By  P.  Cazeneuve  (Bidl.  Soc.  CIdm.,  [3],  11, 
85 — 87). — The  colouring  matters  from  gallanilide  have  been  already 
described  (Abstr.,  1893,  i,  510).  Those  from  its  homologue  are 
exactly  analogous,  and  in  physical  respects  almost  identical. 

Jn.  W. 

Diacid  Anilides.  By  G.  Tassinari  (Gazzeita,  24,  i,  61—62). — 
The  author  was  endeavouring  to  prepare  diacid  anilides  when  he  was 
anticipated  by  Kay  (this  vol.,  i,  76),  whose  results  he  confirms. 

On  heating  a  mixture  of  formanilide,  acetic  anhydride,  and  sodium 
acetate,  a  crystalline  product  is  ultimately  obtained,  which  could  not 
be  freed  from  acetanilide  ;  for  this  reason,  possibly,  the  analytical 
results  do  not  agree  with  those  of  formacetanilide. 

Diacetanilide  may  be  prepared  by  treating  acetanilide  with  acetic 
anhydride  ;  it  is  instantly  decomposed  by  aqueous  ammonia,  giving 
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acetanilide  and  ammonmm  acetato,  whilst  on  treafcmenf,  with  ammonia 
dissolved  in  anhydrous  ether,  it  yields  acetamide  and  acetanilide.  It 
is  also  conveniently  prepared  by  the  action  of  acetic  chloride  on 
sodioacetanilide,  using  benzene  as  a  diluent ;  when  heated  at  40°  with 
decinormal  soda  solution,  one  acetyl  group  is  removed  quantitatively. 
Farahromodi acetanilide  forms  small  crystals  melting  at  69 — 70°;  it 
behaves  simihirly  to  diacetanilide  with  decinormal  soda,  and  with 
aqueous  and  dry  ammonia.  W.  J.  P. 

The  Formoins.  By  W.  Abenius  (5er.,  27,  706—719). — Benzoyl- 
formoin,  when  treated  in  alcoholic  solution  with  hydroxylamine 
hydrochloride,  yields,  in  addition  to  other  products,  a  substance  of 
•the  formula  CigHifiOi  (Abstr.,  1892,  69).  This  compound  is  ^-ethyl- 
henzoylformom,  OH-CPh:C(OEt)-CO-COPh,  and  is  quantitatively 
formed  by  the  action  of  hydrogen  chloride  on  an  alcoholic  solution  of 
benzoylformoin ;  with  alkalis  it  gives  yellow  salts,  which  are  soluble 
in  dilute,  but  not  readily  in  concentrated,  aqueous  alkalis.  Nitric 
acid  converts  it  into  diphenyltetraketone.  When  it  is  boiled  with 
acetic  anhydride,  acetyl-^ -ethylhenzoylf or nio'in, 

OAc-CPh:C(OEt)-CO-COPh, 

is  formed ;  this  crystallises  from  alcohol  in  groups  of  short,  colour- 
less prisms  melting  at  121 — 122',  and  is  readily  hydrolysed  by 
aqueous  potash  or  by  the  addition  of  strong  hydrochloric  acid  to  its 
alcoholic  solution,  the  /3-ethyl  compound  being  quantitatively  re- 
generated.    Benzoyl- ji-ethylhenzoy  Iformo'in, 

coPh-o-cPh:c(OEt)'Co-coPh, 

separates  from  alcohol  in  aggregates  of  small,  white  crystals  melting 
at  147°,  and  is  very  readily  hydrolysed.  The  paraioliiyl-derivative, 
aH/COO-CPh:C(OEt)-CO-COPh,  forms  long,  colourless  crystals, 
which  dissolve  readily  in  alcohol,  benzene,  and  ether,  and  melt  at 
125 — 126^.  On  hydrolysis,  it  is  quantitatively  converted  into  ethyl- 
benzoylformoin.     The  cuminoyl-derivative^ 

C9Hu-C00-CPh:C(0Et)-C0-C0Ph, 

forms  short  prisms  melting  at  108 — 109°  ;  it  is  only  slightly  solu- 
ble in  cold  alcohol.  On  hydrolysis,  it  is,  like  the  other  derivatives, 
quantitatively  converted  into  ethylbenzoylformoin. 

The  fact  that  all  these  acid  derivatives  of  /3-ethyl  benzoyl- 
formoin are  converted  by  hydrolysis  into  ethylbenzoylformoia  seems 
to  show  that  they  are  derived  from  the  dihydroxyl  form  of 
benzoylformoin,  OH-CPh:C(OH)-CO-COPh,  and  not  from  the  alco- 
holic form,  COPh-CH(OH)-CO-COPh.  This  view  is  confirmed  by 
the  reactions  of  the  other  derivatives  containing  two  acid  or  alkyl 
groups,  and  by  the  fact  that  ethylbenzoylformoin  itself  combines  with, 
phenylcarbimide  to  form  a  crystalline  additive  product, 

NHPh-COO-CPh:C(OEt)-CO-COPh, 

which  forms  nacreous  plates  meltinsr  at  159 — 160^^. 

ft-Methylhenzoylformom,  OH-CPh:C(OMe)-CO-COPh,  is  prepared  in 
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a  similar  manner  to  the  ethyl  derivative,  and  is  readily  soluble  in  alco- 
hol, ether,  &c.  It  resembles  the  ethyl  componnd  in  its  reactions. 
The  acetyl- derivative,  OAc-CPh:C(OMe)-CO-COPh,  crystallises  in 
short,  lustrous,  colourless  prisms  melting  at  95°.  The  cumi7wy I- de- 
rivative, C9Hn-C00-CPh:C(0Me)-C0-C0Ph,  forms  spherical  aggre- 
gates of  short  prisms,  and  melts  at  112°. 

(S-Amylbenzoylformom  is  prepared  in  a  similar  manner,  and  is 
readily  soluble  in  alcohol.  ^-Benzylbevzoylformoin  crystallises  from 
alcohol  in  yellow  needles  melting  at  182 — 183°.  ^-JSthylparatoluyl- 
formoin,  C7H7-C(OH):C(OEt)-Cd-COPh,  is  formed  when  an  alcoholic 
solution  of  paratoluylformoin  is  saturated  with  hydrogen  chloride ;  it 
crystallises  from  light  petroleum  in  thin  plates  melting  at  140 — 146°. 
The  henzoijl  derivative,  C,H7-C(0-C0Ph):C(0Et)-C0'C0Ph,  is  amor- 
phous, and,  on  hydrolysis,  yields  benzoic  acid  and  y3-ethylparatoluyl- 
formoin. 

OL^-Diethylhenzoylformoin,  OEt-CPh:C(OEt)-CO-COPh,  is  prepared 
by  boiling  an  alcoholic  solution  of  yS-ethylbenzoylformoin  with 
sodium  ethoxide  and  ethylic  iodide.  It  separates  from  hot  alcohol  in 
lustrous  crystals  melting  at  83 — 84°.  It  is  perfectly  neutral  to  dilute 
alkalis  and  acids,  and  is  converted  by  nitric  acid  into  a  resin. 

OL-Ethylhenzoylformom,  OEt-CPh:C(OH)-CO-COPh,  is  formed  by 
the  action  of  concentrated  sulphuric  acid  on  the  foregoing  com- 
230und  ;  it  crystallises  from  alcohol  in  short,  yellow,  monosymmetric 
jDrisms  melting  at  137 — 138°,  is  readily  soluble  in  dilute  alkalis, 
and  is  converted  by  nitric  acid  into  a  resinous  mass.  When  its  solu- 
tion in  alcohol  is  saturated  with  hydrogen  chloride,  it  is  reconverted 
into  diethylbenzoylformoin.     The  acetyl  derivative, 

OEt-CPh:C(OAc)-CO-COPh, 

is  formed  by  the  action  of  acetic  anhydride  on  the  a-ethyl  compound, 
together  with  another  substance  which  has  not  been  further  examined. 
It  crystallises  from  alcohol  in  colourless  prisms  melting  at  114 — 115°. 

oc-Methyl-ft-ethylbenzoylformoin,  OMe-CPh:C(OEt)-CO-COPh,  is  pre- 
pared by  boiling  /3-ethylbenzoylformoin  in  alcoholic  solution  with 
sodium  methoxide  and  methylic  iodide  ;  it  separates  from  alcohol  in 
small,  crystalline  groups,  and  melts  at  105°.  It  is  converted  by  con- 
centrated sulphuric  acid  into  a-methylbenzoylformdin,  which  has  not 
yet  been  further  examined. 

Diacetijlhenzoylformoin,  OAc-CPh:C(OAc)-CO-COPh,  is  obtained  by 
boiling  benzoylformoin  with  acetic  anhydride ;  it  crystallises  from 
alcohol  in  rosettes  of  small  plates  melting  at  158°,  and  is  readily 
converted  by  hydrolysis  into  acetic  acid  and  benzoylformoin. 

A  substance  isomeric  with  this  diacetyl-derivative  seems  to  be 
formed  at  the  same  time;  it  melts  at  124 — 125°,  but  was  obtained  in 
such  small  quantity  that  it  could  not  be  examined. 

The  hromo-derivaiive,  OEt-CPhBrCO-CO'COPh,  is  formed  by 
treating  with  bromine  diethyl-  or  a-ethyl-benzoylformoin  suspended 
in  water.  A  red  oil  is  formed,  which  is  probably  an  additive 
product  containing  2  atoms  of  bromine,  but  this  soon  solidifies,  the 
same  compound  being  finally  formed  in  both  cases.  It  crystallises 
from  a  mixture    of  benzene  and  lip-ht   petroleum   in   light   yellow, 
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lustrous  tablets  or  prisms  meltinj^  at  101 — 102".  It  is  not  soluble  in 
alkalis,  but  is  decomposed  if  boiled  with  them.  It  seems  probable 
that  an  additive  compound  is  first  formed,  and  tliat  then  the  ele- 
ments of  ethylic  bromide  or  hydrogen  bromide  are  eliminated,  the 
final  product  being  the  same  in  both  cases. 

Notwithstanding  these  reactions,  which  point  to  the  dihydroxyl 
formula  for  benzoylformoin,  its  formation  from  phenylglyoxal, 
COPh'CHO,  by  condensation  in  the  presence  of  alcoholic  potassium 
cyanide,  and  the  production  of  tetraketone  derivatives  from  it  by 
oxidation,  seem  to  indicate  that  the  free  compound  only  contains 
one  hydroxyl  group,  the  dihydroxyl  formula  being  that  of  a  tauto- 
meric form.  A.  H. 

Aromatic  Tetraketones.  By  H.  G.  Soderbaum  (Ber.,  27,  658^ 
663  ;  compare  Abstr.,  1893,  i,  169). — 1  :  2  :  4:-Xyloyfformoxiiiie, 

C6H3Me2-CO-CH:]SrOH  [=1:2:  4], 

is  obtained  by  mixing  1  :  2 :  4-xylyl  methyl  ketone,  sodium,  amylic 
nitrite,  and  alcohol,  and,  after  the  action  has  taken  place,  dissolving 
the  sodium  salt  thus  formed  in  ice  cold  water,  and  precipitating  with 
acetic  acid  ;  it  crystallises  in  short  prisms  or  thick  plates,  and  melts 
at  121°.  The  acetyl  compound,  CeHaMe/CO-CHCOHj-NAc-OH,  is  ob- 
tained by  treating  it  with  acetic  chloride,  and,  after  drying  on  a  porous 
plate  the  hydrochloride  thus  formed,  decomposing  it  with  ice  cold 
water.    It  crystallises  in  long,  white  needles,  and  melts  at  130 — 131°. 

1:2:  4^-Xyloylformoin,  C6H3Me,-CO'CH(OH)-CO-CO-C6H3Me,,  is  ob- 
tained by  treating  the  above  acetyl  compound,  dissolved  in  alcohol, 
with  potassium  cyanide.  It  is  a  crystalline,  sulphur-yellow  sub- 
stance, sinters  at  138°,  and  melts  at  146°.  It  cannot  be  recrystallised 
without  decomposition,  and,  when  dissolved  in  benzene,  decomposes 
into  two  acid  compounds  melting  at  92°  and  163 — 164°,  which  are 
probably  orthoxylylglyoxylic  acid  and  metaparadimethylbenzoic  acid 
respectively. 

1:2:  4i-l)ixylyltetrahetone  monhydra^e, 

C6H3Me2-CO-C(OH)2-CO-CO-C6H3Me2, 

is  obtained  by  treating  the  above  formoin  with  nitric  acid.  It  crys- 
tallises in  short,  yellow  prisms,  sinters  at  103°,  melts  at  108°  with 
decomposition,  and  gradually  decomposes  when  allowed  to  remain  in 

l'A:2.Xyloylformox{me,  [Mcg :  (CO-CH'.NOH)  =  1  :  4  :  2],  ob- 
tained, together  with  isoxylylic  acid,  in  the  same  way  as  the  1:2:4- 
compound,  crystallises  in  beautiful,  pale  yellow  needles,  and  melts  at 
63°'  The  acetyl-compound  crystallises  in  hard,  white  nodules,  melts  at 
135 — 136°,  and,  when  dissolved  in  alcohol,  gives  an  intense  red 
coloration  with  ferric  chloride. 

1:4:  2-Xyloylformo'in  crystallises  in  microscopic  prisms,  sinters  at 
160°,  melts  at  164 — 168^,  and  decomposes,  when  allowed  to  remain 
in  contact  with  its  solvents,  yielding  a  compound  which  melts  at 
125 — 130°,  probably  isoxylylic  acid. 

1:4:  2-J)ixylyltetraketone  monhydrate  crystallises  in  beautiful,  bright 
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yellow  prisms,  reddens  at  100°,  softens  at  105°,  and  melts  at  109 — 110° 
with  decomposition. 

The  dixjiyltetraketones  of  the  ortho-  and  para-series,  like  the  cor- 
responding phenyl,  tolyl,  and  bromophenyl  compounds,  yield  mon- 
hydrates,  whereas  dimetaxylyltetraketone  exists  either  in  the  un- 
hydrated  form  or  yields  a  dihydrate.  E.  C.  R. 

Isomerism  of  Nitrobenzoic  acids.  By  0.  de  Contnck  (Compt. 
rend.,  118,  471 — 473). — The  nitrobenzoic  acids,  like  the  amido- 
benzoic  acids,  can  be  groups  in  pairs  according  to  their  solubilities  in 
different  solvents.  In  water  and  dilute  alcohol,  the  ortho-  and  meta- 
acids  are  easily  soluble  ;  the  para-acid  is  only  slightly  soluble.  In 
ether,  the  order  is  the  same,  bat  in  all  three  cases  the  numerical 
values  are  much  higher.  With  chloroform  and  benzene,  the  para- 
derivative  is  very  slightly  soluble,  the  meta- derivative  is  easily  solu- 
ble, whilst  the  ortho-derivative  shows  intermediate  solubility.  In 
carbon  bisulphide  and  light  petroleum,  the  meta-acid  is  the  most 
soluble,  whilst  the  ortho-  and  para-acids  are  much  less  soluble. 

C.  H.  B. 

GuaiacolglycoUic  acid.  By  A.  Cutolo  (Gazzetta,  24,  i,  63 — 64). 
— GuaiacolglycoUic  acid,  OMe'C6H4'0'CH2'COOH,  is  prepared  by  heat- 
ing guaiacol  with  monochloracetic  acid  on  the  water  bath,  and  subse- 
quently adding  soda  and  acidifying.  It  forms  beautiful,  white 
needles  melting  at  120°,  and  is  soluble  in  alcohol  and  in  water.  The 
barium  salt  crystallises  in  small,  prismatic  needles  containing  3H2O, 
and  is  very  soluble  in  water.  The  silver  salt  is  obtained  in  beautiful 
needles,  which  become  red  on  exposure  to  light.  W.  J.  P. 

Synthesis  of  the  Cresolcoumarins.  By  A.  Curatolo  and  G. 
Peksio  (Gazzetta,  24,  i,  45 — 48). — On  heating  the  sodium  cresol- 
glycollates  with  salicylaldehjde  and  acetic  anhydride,  for  six  hours 
at  150 — 160°,  condensation  occurs,  and  the  corresponding  cresol- 
coumarins are  formed.  The  product  is  extracted  with  boiling  water 
and  sodium  carbonate  solution,  and  the  residue  purified  by  dissolving 
in  potash,  and  precipitating  with  hydrochloric  acid. 

Orthocresolcoumarin,    C6H4<  I  ,    which   crystallises    in 

O  H .  O  •  Oeij  4Me 

lustrous,  micaceous  scales  melting  at  lOO — 101°,  is  very  soluble  in 

alcohol  or  ether. 

Meta-    and  para-cresolcoumarin    resemble   the   ortho-isomeride   in 

appearance  and  behaviour  towards  solvents;  they  melt  at  106 — 107° 

and  118—114°  respectively.    All  three  isomerides  yield  coumaric  acid 

on  prolonged  boiling  with  50  per  cent,  potash.  W.  J.  P. 

Action  of  Bleaching  Powder  and  Hypochlorous  acid  on 
Quinones.— By  T.  Zincke  and  W.  Schmidt  {Ber.,  27,  733—744; 
compare  Abstr.,  1892,  1229—1232). — The  lactone  of  a-dichloro-ji' 
hydroxi/orthohydrocinnamocarboxylic  acid, 

C00H-CCl2-CH<^  H  >C0, 
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ia  obtained  by  the  action  of  bleaching  powder  solution  on  monochloro- 
/i-naphthaqninone.  It  crystallises  in  small,  fine,  prismatic  needles 
melting  at  157°,  is  insoluble  in  light  petroleum,  and  crystallises  from 
hot  water  in  tablets  containing  IHoO.  The  sodium  salt,  Ci„H5Cl204N'a, 
forms  crystalline  granules.  The  methylic  salt  separates  from  a 
mixture  of  ether  and  light  petroleum  in  large,  colourless  crystals, 
melting  at  77°.  The  lactone,  by  reduction,  is  converted  into  ortho- 
hydrocinnamocarboxylic  acid.     The  lactone  of  ccchlorohromo-fS-hydro- 

oxyorthohydrocinnamocarboxylic   acid,    COOH*CClBr'CH<^^  tt  ^CO, 

is  prepared  like  the  dichloro-compound  by  the  action  of  bleaching  pow- 
der on  monobromo-/::J-naphthaquinone  ;  it  forms  colourless,  prismatic 
needles,  melts  at  175°,  and  is  less  soluble  than  the  dichloro-compound. 

The  dichloro-lactone  is  accompanied  by  a  monochlorophthalic 
acid  melting  at  158°,  the  constitution  of  which  has  not  yet  been 
ascertained. 

The  two  lactones  just  described  are  converted  by  the  action  of 
aqueous    soda  or   baryta  into    the    lactone  of  cc-heto- ft- hydroxy ortho- 

hydrocinnamocarhoxylic  acid,  COOH*CO*CH<[pVr  ^CO  ;  this  crys- 
tallises in  fascicular  groups  of  fine  needles  and  melts  and  decomposes 
at  246°.  It  is  sparingly  soluble  in  benzene,  but  readily  in  alcohol  or 
hot  water,  and  dissolves  in  alkalis  with  formation  of  the  salts  of  the 

p  TT POO 

bibasic  acid.     The  barium  salt,   '  tt/Vittn  r^r\  r^r^n^^^  +  -^2^'    ^^    ^ 

GH(OH)*00'G(JO 

yellow  crystalline  precipitate,  which  yields  the  lactone  when  de- 
composed by  acids.  The  oxime,  CioH6(N'OH)04,  forms  small,  colour- 
less prisms,  melting  at  167 — 168°. 

When  the  above  lactone  is  dissolved  in  sodium  carbonate  and  treated 
with  sodium  hypochlorite,  it  is   converted  into  the  lactone   of  ortho- 

liydroxyhomophtJialic    acid,    COOH'CH<^^>,T^">CO ;   the  latter  may 

also  be  obtained  in  a  similar  manner  from  isocoumarincarboxylic 
acid.  It  crystallises  in  silky  plates,  is  readily  soluble  in  water  and 
alcohol,  and  melts  at  151 — 152°.  The  methylic  salt  forms  rosettes  of 
broad  needles,  melting  at  54 — 55°.  On  reduction,  the  lactonic  acid  is 
converted  into  homophthalic  acid. 

Dichloro-/3-naphthaquinone  is  converted  by  bleaching  powder  into 
dichloroketohydroxyhydrindenecarboxylic  acid,  dichlorodiketohydrin- 
dene  and  trichloracetophenonecarboxylic  acid,  very  little  of  the  first 
named  product  being  formed  if  excess  of  bleaching  powder  be  em- 
ployed. 

The  formulae  given  above  are  the  most  probable,  but  they  have  not 
been  proved  with  certainty.  The  action  of  bleaching  powder  on  the 
chloro-  and  bromo- derivatives  of  /3-naphthaquinone  resembles  that  of 
the  same  reagent  on  nitronaphthaquinone  and  differs  entirely  from 
its  action  on  y3-naphthaquinone  itself.  A.  H. 

Derivatives   of  Benzenesulphonamide  and  Hydrazine.     By 

O.  HiNSBERG  {Ber.,  27,  598--602). — When  benzenesulphonamide  is 
suspended  in  water,  and  treated  with   sodium  nitrite   and  excess  of 
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sulphuric  acid,  part  is  converted  into  dibenzenesulphoneliydroxyl- 
amine,  (C6H5*S02)2]S^OH  ;  (Konig's  dibenzsulphydroxamic  acid),  and 
part  into  benzenesulphonic  acid,  whilst  some  remains  unchanged.  If 
benzenesulphonamide  is  dissolved  in  the  equivalent  amount  of 
aqueons  soda,  excess  of  sodium  carbonate  first  added,  and  then,  to 
the  cooled  solution,  a  hydrochloric  acid  solution  of  diazobenzene 
chloride,  henzeiiesulphonediazohenzeneamide,  C6H5*S02*NH*N2Ph,  sepa- 
rates in  yellow  needles ;  it  melts  and  decomposes  at  102°.  It  is 
decomposed  when  warmed  with  dilute  acids  or  alkalis,  the  products 
including  benzenesulphonamide,  phenol,  and  nitrogen  ;  it  also  yields 
a  bromine  additive  compound. 

Benzenesul'plionehydrazine  cannot  be  obtained  by  reducing  ben- 
zenesulphonenitramide,  C6H5'S03'NH*IS"02,  by  any  of  the  usual 
methods  ;  these  yield  the  sulphonamide  instead.  Its  henzal  derivative^ 
CeHs'SOo'NH'NiCHPh,  can,  however,  be  obtained  in  small  quantity 
by  mixing  the  potassium  salt  of  benzenesnlphonenitramide  with  an 
equal  weight  of  zinc  dust,  suspending  the  mixture  in  water,  and, 
after  the  lapse  of  half  an  hour,  adding  gradually  about  half  the 
weight  of  acetic  acid  to  the  cooled  solution,  filtering,  acidifying  with 
hydrochloric  acid,  filtering  again  after  a  time,  and  finally  shaking 
with  benzaldehyde.  This  derivative  forms  a  yellow  crystalline  pre- 
cipitate, and  melts  at  110°;  it  was  not  found  possible  to  isolate  the 
hydrazine  from  it,  as  acids  decompose  it  with  liberation  of  benzalde- 
hyde and  phenyl  mercaptan ;  the  other  products  formed,  besides  the 
hydrazine,  are  the  sulphonamide,  sulphinic  acid,  and  sulphonehydr- 
oxylamine.  Dihenzenesulphonehydrazine,  (C6H5*S02)2N*NH2,  may  be 
obtained  by  dissolving  hydrazine  sulphate  in  a  little  water,  cooling  the 
solution  and  then  adding  excess  of  potash  and  benzenesulphochloride  ; 
it  forms  white  needles,  and  melts  with  decomposition  at  245°.  It 
yields  a  potassium  salt  which  is  only  sparingly  soluble  in  aqueous 
potash,  and  which  decomposes  when  heated  into  nitrogen  and 
iDenzenesulphonic  acid.  C.  F.  B. 

Action  of  Benzenesulphonic  acid  on  Potassium  Iodide. 
New  Class  of  Organic  Periodides.  By  J.  H.  Kastle  and  H. 
H.  Hill  (Amer.  Chem.  J.,  16,  116— 122).— While  studying  the 
action  of  benzenesulphonic  acid  on  potassium  iodide,  these  sub- 
stances were  heated  together  in  molecular  proportion  for  some 
time  in  aqueous  solution.  The  solution  became  deep  red-brown, 
and  after  two  months  was  found  to  contain  a  large  quantity  of 
opaque-green  crystals  of  metallic  lustre.  These  crystals  dissolved 
readily  in  water,  and,  on  boiling  the  solution,  it  was  decolorised, 
large  quantities  of  iodine  being  evolved.  Analysis  led  to  the  probable 
formula  (C6H5-S03K)5,KI,l5.  This  substance  is  best  produced  by 
mixing  a  strong  aqueous  solution  of  potassium  benzenesulphonate 
with  the  required  quantity  of  iodine  dissolved  in  the  smallest  possible 
quantity  of  potassium  iodide  solution.  Potassium  benzenesulphonate 
penodide  (C6H5-S03K)5,KI,l5,  crystallises  in  opaque,  thin,  much 
elongated,  rectangular  prisms,  of  a  brilliant,  greenish-bronze  lustre. 
They  rapidly  lose  iodine,  and  their  surfaces  become  dulled.  Five- 
sixths  of  the  iodine  appears  to  be  very  loosely  held.     Sodium  benzene* 
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mlphonate  perio  Ude,  (CBHft'S03Na)5Nal,T4,  obtained  in  like  manner, 
clos(3ly  resembles  the  potassium  salt  in  appearance  and  bebaviour. 
The  iodine  is  present,  however,  in  smaller  proportion,  four-fifths  being 
present  in  a  loosely  combined  state.  A  similar  barium  salt, 
[(C6H6-S03)aBa]6,Bal2,lio,  forms  fine  needles  of  greenish- bronze 
lustre.  L.  T.  T. 

Thiosulphonic  acids  and  Sulphinic  acids.  By  H.  Limpeicht 
(Annalen,  278,  239 — 260). — Metanitrohenzeneihiosulphonic  acid, 
N02*C6H4'S02'SH,  is  formed  as  barium  salt  when  barium  hydroxide, 
suspended  in  water,  is  thoroughly  saturated  with  hydrogen  sulphide, 
and  finely-pulverised  nitrobenzenesulphonic  chloride  added.  The 
solution  is  evaporated,  and  the  residue  treated  with  95  per  cent, 
alcohol,  the  precipitated  barium  chloride  being  filtered  off,  and  the 
filtrate  evaporated.  The  residue  is  dissolved  in  water,  and  the  solu- 
tion, on  remaining  over  concentrated  sulphuric  acid,  yields  crystals  of 
the  impure  barium  salt.  A  solution  of  the  latter  is  treated  (warmed  ?) 
with  dilute  sulphuric  acid,  the  precipitate  of  barium  sulphate  and  sul- 
phur filtered  oft',  and  the  filtrate  containing  nitrobenzenesulphinic  acid 
treated  with  dilute  ammonium  sulphide,  whereby  ammonium  nitro- 
benzenethiosulphonate  is  formed,  from  which  the  pure  barium  salt  is 
readily  obtained  ;  it  crystallises  with  2JH3O.  The  free  acid  forms 
white  plates,  and  melts  at  164°. 

The  preparation  of  metanitrobenzenesulphinic  acid,  N02*C6H4'S02H, 
is  best  carried  out  as  already  described  (Abstr.,  1892,  475  ;  1893,  i, 
168)  ;  a  small  quantity  of  metamidobenzenesulphonic  acid  is  simul- 
taneously formed.  The  pure  nitro-acid  melts  at  98°,  and  gives  a  deep- 
blue  coloration  with  sulphuric  acid  on  addition  of  a  drop  of  phenol. 
The  potassium  salt  is  anhydrous,  the  sodium  salt  crystallises  with 
2H2O,  the  barium  salt  with  4  and  with  IH2O,  and  the  silver  salt 
is  so  sparingly  soluble  in  water  that  it  is  available  for  the  purifi- 
cation and  detection  of  the  acid.  The  sulphgbroTnide  melts  at  68°, 
and  the  anilide  at  122°.  When  the  sodium  salt  is  heated  with 
alcohol  and  ethylic  bromide  in  a  sealed  tube  at  130°,  the  compound 
]S'0/C6H4-S02Et  is  formed  ;  it  melts  at  100°.  With  ethylenic  bromide 
under  like  circumstances,  a  compound  is  obtained  melting  at  226°  ;  it 
is  probably  the  disulphone,  C2H4(S02*C6H4'N02)2  (Otto,  Ber.,  13, 
1275).  Nitrobenzenesulphinic  acid  does  not  react  with  phosphoric 
chloride  as  stated  by  Otto  (Annalen,  141,  374),  but  under  these 
circumstances  nitrophenylic  bisulphoxide  (see  below)  is  formed.  The 
hydrazine,  N02-C6H4-S02H,N2H3Ph,  melts  at  131°. 

Phenylnitrobenzenesulphazide,  N02*C6H4'S02*N2H2Ph,  is  obtained  by 
mixing  phenylhydrazine  and  nitrobenzenesulphonic  chloride  in  alco- 
ho'ic  solution  ;  it  forms  bright  yellow  needles,  melts  at  154°,  and 
decomposes  into  nitrogen,  benzene,  and  nitrobenzenesulphinic  acid 
when  warmed  with  alkalis.  l'^  '1 

Metamidobenzenethiosulphonic  acid,  lNrH2*C6H4*S02'SH,  is  obtained 
by  dropping  nitrobenzenesulphonic  chloride  into  a  concentrated 
aqueous  solution  of  ammonium  hydrosulphide  ;  it  crystallises  in  white 
prisms,  and  melts  at  167°.  When  warmed  with  acids,  ferric  chloride, 
or  potassium  iodide,  half  the  sulphur  is  precipitated,  in  the  latter 
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case  with  the  liberation  of  iodine;  the  sulphur  thus  obtained  being- 
insoluble  in  carbon  bisulphide.  The  alkali  salts  of  the  acid  just 
described  are  very  soluble  in  water  and  alcohol.  When  a  solution  of 
the  sodium  salt  is  reduced  by  sodium  amalgam,  metamidobenzene- 
sulphinic  acid,  NHo'CeHi'SOaH,  is  formed ;  at  210°  it  carbonises 
without  melting.  The  alkali  salts  are  so  soluble  in  water  and  alcohol 
that  they  cannot  be  obtained  in  crystals. 

Nitrophenylic  bisulphoxide,  Si02(CeH.i'1^02)o,  is  formed,  together 
with  nitrobenzenesulphonic  acid,  by  warming  nitrobenzenesulphinic 
acid  with  acids  ;  it  crystallises  in  yellowish  needles,  and  melts  at 
123°.  If  the  bisulphoxide  is  boiled  with  alkalis,  a  salt  of  nitro- 
benzenesulphinic acid  separates,  together  with  a  resinous  substance, 
from  which  nitrophenylic  bisulphide,  (N02*C6H4)2S2,  may  be  extracted 
by  boiling  alcohol  ;  this  forms  yellow  crystals,  melts  at  82°,  and  gives 
a  red  coloration  with  concentrated  sulphuric  acid  and  an  indigo-blue 
coloration  with  anhydrosulphuric  acid. 

Amidophenylic  bisulphide  is  prepared  by  reducing  the  nitro-com- 
pound  with  ammonium  sulphide ;  its  salts  do  not  crystallise  well. 
Amidophenylic  bisulphoxide,  S202(C6H4-NH2)2,  is  obtained,  together 
with  amidobenzenesulphonic  acid,  by  warming  amidobenzenesulphinic 
acid  with  acids  ;  it  was  not  obtained  in  the  pure  state. 

In  preparing  metanitrophenyltolylsulpbone,  N02*C6Hi'S02'C6H4Me 
(compare  Otto,  Ber., 11,  2066),  by  heating  together  metanitrobenzene- 
sulplionic  chloride,  aluminium  chloride,  and  carbon  bisulphide,  it  was 
noticed  that  the  yield  was  extremely  small,  nitrophenylic  bisulphoxide 
and  other  compounds  being  produced.  Thesiilphoxide  is  undoubtedly 
a  secondary  product  formed  by  the  action  of  acids  on  nitrobenzene- 
sulphinic acid,  and,  in  proof  that  the  latfer  is  the  first  product,  it  is 
shown  to  be  produced  when  nitrobenzenesulphonic  chloride,  alu- 
minium chloride,  and  carbon  bisulphide  are  heated  together  in  a 
reflux  apparatus  for  24  hours;  a  compound  of  nitrobenzenesulphinic 
acid  with  aluminium  chloride  was  isolated,  for  which  the  formula 
(N02*C6H4'S02)3Al2Cl2  IS  given.  The  conditions  for  the  preparation 
of  metanitrophenyltolylsulphone,  as  above,  have  not  been  ascerlained  ; 
tlie  compound  melts  at  93°,  and  yields  nitrophenylsulphonebenzoic  acid^ 
N02'C6Ht*S02*C6H4*COOH,  when  oxidised  with  chromic  acid ;  this 
acid  melts  at  269°,  and  its  barium  salt  crystallises  with  2H2O. 

A.  R.  L. 

Oxidation  of  Reduced  Indoles.  By  M.  Kann  and  J.  Tafel 
{Ber.,  27,  826— 827).— Dihydro-2'-methylindole  and  dihydro-3'. 
methylindole  are  converted,  to  the  extent  of  about  50  per  cent.,  into 
2'-methylindole  and  3'-raethyliudole  (skatole)  respectively  by  distilla- 
tion with  silver  sulphate  (1  mol.  :  2  mol.  indole).  The  oxidatiou 
cannot  be  accomplished  by  the  action  of  mercuric  acetate. 

J.  B.  T. 

Two  Stereoisomeric  Hydrazones  of  Benzoin.  By  A.  Smith 
and  J.  H.  Ransom  (Amer.  Chem.  J .,  16,  108 — 117). — By  acting  on  an 
alcoholic  solution  of  benzoin  with  phenylhydrazine  (J  mol.)  Pickel 
obtained  (Abstr.,  1886,  545 j  benzoin  monophenylhydrazone,  CaoHigNaO, 
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melting  at  165°.  The  authors  find,  however,  that  if  the  alcoholic 
mixtare  is  heated  on  the  water  bath  for  three  to  four  hours,  and  then 
allowed  to  cool,  a  new  isomeric  /B-hydrazone,  melting  at  106°,  is  mixed 
with  the  other  product.  The  two  substances  may  be  separated  from 
one  another  by  dissolving  them  in  boiling  light  petroleum,  the  ^-com- 
pound separating  out  first  on  cooling.  The  best  mode  of  preparing  the 
two  isomerides  is,  however,  to  dissolve  20  grams  of  benzoin  and  10 
grams  of  phenylhydrazine  in  200  c.c.  of  95  per  cent,  alcohol,  warm 
the  solution  for  three  or  four  hours  on  the  water  bath,  and  then  set  it 
aside  for  12  hours.  A  large  crop  of  crystals  of  the  /3-hydrazone  will 
then  be  formed,  and,  if  the  liquid  is  filtered  off  and  well  shaken  for  a 
few  minutes,  it  deposits  the  a-form  entirely  free  from  admixture  with 
the  (3-fovm.  If  benzoin  and  phenylhydrazine,  in  molecular  proportion, 
are  cautiously  heated  together  without  any  solvent,  a  thick  oil  is  pro- 
duced, consisting  almost  wholly  of  the  y8-form. 

Both  forms  crystallise  in  small,  white  needles,  which  do  not  change 
colour  on  exposure  to  air  or  sunlight,  the  a-form  yielding  thick,  the 
/3-form  thin,  monoclinic  prisms.  Both  are  soluble  in  warm,  light 
petroleum,  more  so  in  warm  alcohol,  and  Yevy  soluble  in  benzene. 
Both  dissolve  readily  in  warm  acetic  acid,  but  the  /3-form  is  only 
recoverable  therefrom  as  an  oil.  Even  prolonged  heating  with  alco- 
hol converts  the  ^-compound  into  this  oil.  The /3-compound  is  much 
more  soluble  in  all  these  solvents  than  the  a-form.  Both  are  insoluble 
in  alkalis  and  dilute  mineral  acids  ;  strong  sulphuric  acid  dissolves 
both  with  a  deep  red  coloration,  which  turns  green  on  the  addition  of  a 
crystal  of  potassium  dichromate  ;  both  are  converted  into  tarry 
products  by  strong  hydrochloric  or  nitric  acids,  or  by  acetic  chloride  ; 
both  reduce  Fehling's  solution  when  warmed  with  it.  When 
pure,  the  a-hydrazone  melts  at  106°,  the  y3-  at  158 — 159°.  Determi- 
nations of  the  molecular  weight  by  Raoult's  method  showed  that 
each  has  a  simple  molecule.  Benzaldehyde  yields  the  same  com- 
pound, CivHseNi,  with  each ;  it  crystallises  in  small,  white  plates  and 
melts  at  215 — 216°,  but  has  not  been  further  investigated.  Phenyl- 
hydrazine  in  acetic  acid  solution  yields  with  each  the  same  benziledi- 
phenylhydrazone  melting  at  225°.  The  ^-hydrazone  is  converted  into 
the  a-form  by  boiling  it  for  some  time  in  alcoholic  solution  with 
phenylhydrazine  (2  mols.).  L.  T.  T. 

Condensation  of  Phthalides  with  Phenol.  By  G.  Errera  and 
G.     Gasparini     {Gazzetta,     24,     i,     70 — 81). — Imidophenolplithalein. 

r\  TT 

CO<[-KTVr*>C(C6H4*OH)2,  is  formed  on  heating  a  mixture  of  phthal- 

imide,  phenol,  and  stannic  chloride  at  115 — 120°  for  five  hours  ;  it  is 
ultimately  obtained  in  hard,  colourless,  lustrous^  acicular  crystals 
containing  1  mol.  of  benzene  of  crystallisation,  which  is  lost  on  ex- 
posure to  the  air.  It  melts  at  262°,  undergoing  slight  decomposition, 
and  does  not  combine  with  hydroxylamine  ;  the  latter  fact  is  in  favour 
of  Bernthsen  and  Friedlander's  view,  that  free  phenolphthale'in  has  a 
quinonoid  structure,  whilst  its  metallic  derivatives  are  salts  of  a  true 
carboxylic  acid.  Imidophenolphthalein  is  insoluble  in  benzene  or 
dilute  mineral  acids,  but  readily  soluble  in  alkalis,  alkali  carbonates, 
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alcohol,  or  acetic  acid.  Ifc  does  not  yield  Burkhardt's  diimidophenol- 
phthalem  (Absfcr.,  1878,  836)  when  heated  with  aqueous  ammonia  in 
a  sealed  tube  at  160 — 170°  ;  this  is  perhaps  accounted  for  by  the  fact 
that  the  authors  were  unable  to  prepare  Barkhardt's  diimidophenol- 
phfchalein. 

n  XT 
Viaceti/Umidophenolplithalein,  CO<^^Vr  *^(C6H4*OAc)2,  prepared  by 

heating  the  imidophthalem  with  acetic  anhydride,  is  obtained  as  a 
colourless,  crystalline  powder  melting  at  254 — 256°. 

Tetrabromitnidophenolphthalein  is  prepared  by  heating  tetrabromo- 
phenolphthalein  with  ammonia  or  by  brominating  imidophenol- 
phthale'in  ;  the  former  method  was  employed  by  Burkhardt  (loc.  cit.). 
It  is  obtained  in  minute,  orthorhombic  crystals  melting  and  decom- 
posing at  about  810°.  On  treating  its  alcoholic  solution  with  nitrous 
acid,  a  yellow  crystalline  substance  was  obtained  which  gave  unsatis- 
factory numbers  on  analysis  ;  the  mother  liquors  seem  to  contain  a 
dinitrobromophenol  [OH  :  Br  :  (^0.3)2  =  1:2:4:6?]. 

Triacetyltetrahromimidopke^iolphthalein, 

CO<^^^^>C(CeH2Br2-OAc)3, 

is  prepared  by  boiling  the  above  tetrabromo-derivative  with  acetic 
anbydride  ;  it  crystallises  in  colourless,  birefringent  octahedra  melt- 
ing at  176 — 178°,  and  dissolves  in  concentrated  sulphuric  acid  yield- 
ing a  characteristic  violet  solution.  W.  J.  P. 

Naphtbyl  lodochlorides  and  Moniodosonaphthalenes.     By 

C.  WiLLGERODT  (Ber.,  27,  590 — 593). — The  naphthylic  iodochlorides, 
CioHv'ICL,  were  prepared  by  passing  chlorine  into  cooled  chloroform 
or  acetic  acid  solutions  of  the  iodonaphthalenes.  The  a-compound  is 
an  orange,  apparently  amorphous,  very  unstable  substance,  and  de- 
composes at  30 — 45°  when  heated.  The  /3-isomeride  forms  yellow 
needles,  and  decomposes  at  56 — 61°.  When  these  compounds  are 
shaken  with  excess  of  dilute  aqueous  soda,  they  are  converted  into 
the  corresponding  iodosonaphthal enes,  CioHn'lO.  Of  these  the  a-com- 
pound, which  was  not  obtained  quite  pure,  was  amorphous,  yellowish- 
grey  in  colour,  perfectly  stable  at  the  ordinary  temperature,  and 
decomposed  when  heated  to  85 — 125°.  The  /i-isomeride  is  an  amor- 
phous, yellowish-grey  substance,  and  decomposes  noiselessly  at 
127—128°.  C.  F.  B. 

Isomerism  of  Diazo-compounds.     By  E.  Bamberger  (Ber.,  27, 

679 — 684). — /3-Diazonaphthalene,  on   oxidation  with  potassium  ferri- 

cyanide  in  alkaline  solution,  yields  the  following  three  compounds  : — 

N 
Naphthalene-2  :  1-diazoxidej    CioH6<Cq>N,   crystallising    in    golden 

yellow  needles,  or  large  quadratic  plates,  and  melting  at  70® ; 
fi-naphthalenediazoic  acid,  CioHv'NH'NOj,  crystallising  in  colourless, 
highly  lustrous  needles,  which  melt  at  131*5 — 136°,  according  to  the 
rapidity  of  heating ;  fi-isodiazonaphthalene  (ft-naphthylnitrosamijie) , 
CioHi'NH'NO,  which  is  deposited  in  crystalline  flocks,  consisting  of 
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slender,  colonrless  needles.  The  relative  quantity  in  whicTi  these 
sabstances  are  formed  depends  on  the  experimental  conditions ; 
^-isodirtzonaphthalene  ia  obtained  by  the  aotion  of  concentrated  so'la 
on /3-diazonaphthalene ;  it  is  a  tolerably  strong  acid,  and  is  distln- 
gfuished  from  the  isomeric  y3-dinzonaphtbalene  by  its  sparine:  solu- 
bility, its  inability  to  combine  with  phenols  in  alkaline  solution  to 
form  azo-dyes,  and  the  stability  of  its  alkaline  solution.  In  presence 
of  acids,  the  compound  is  rapidly  converted  info  rliazonanhthalene,  it 
is  very  unstable  at  ordinary  temperatures,  and  has  therefore  not 
been  analysed.  By  the  action  of  potassium  ferricvanide.  /3-isoliazo- 
naphthalene  is  readily  converted  into  ^-naphthalenediazoic  acid 
(see  above).  With  methylic  iodide,  B-napJithylmethylnitrosanune^ 
CioHi'NMc'NO,  is  formed,  and  crvstallises  in  colourless,  lustrous, 
fpatherv  needles,  melting  at  86°,  it  is  readily  volatile  with  steam,  and 
gives  the  Liebermann  reaction.  The  sodium  salt  crystallises  from 
dilute  soda  in  silvery,  lustrous  plates  :  it  decomposes  on  hoatinsr;  in 
aqueons  solution  it  is  somewhat  unstable,  and  on  boilins",  nitrosren  is 
evolved,  and  the  solution  becomes  red.  The  harivm,  Ipad,  zinc,  and 
silvfir  salts  are  colourless,  crystalline,  and  sparingly  soluble,  the  last 
explodes  on  heating. 

The  following  compounds  are  formed  by  the  action  of  potassium 
ferricyanide  on  a-diazonaphthalene  in  alkaline  solution: — azonaph- 
thalene,  C^oH■,'W.'^^C^nH.■,  -,  a-naphthylamine  ;  naphtJialenediazoic  acid^ 
CioHv'NH'^N'Oo.  crystallising  in  golden,  vellow-bron/e,  lustrous  plates 
or  needles,  and  melting  at  118° ;  naphthalene-1  :  2-diazoxide, 

CxoHe<^>N-, 

crystallising  in  thick,  amber-coloured,  lustrous  plates,  melts  at  95°. 
The  last  compound,  on  reduction,  is  converted  into  ammonia,  and 
a-amido-/3-naphthol,  from  which  it  is  regenerated  by  means  of  the 
diazo-reaction. 

cc-Tsodiazonaplithalene  ( oc-naphfliylnifrnsaivine^  is  prepared  like  the 
/3- derivative,  which  it  closelv  resembles,  by  the  action  of  soda  on 
a-diazonaphthalene  ;  it  is  stable  in  alkaline  solution,  but  in  presence 
of  acids  is  quickly  converted  into  diazonaphthalen«. 

Paradiazosulphanilic  acid,  like  the  diazona.phthalenes,  also  yields 
an  isomeric  compound  by  the  action  of  soda  ;  in  presence  of  acids,  the 
reverse  change  takes  place:  the  reaction  is  beinsf further  inyestio^afed. 
The  interaction  of  silver  diazobenzene  and  methvlic  iodide  at  0°  has 
also  been  partially  studied,  a  considerable  number  of  prodnr«ts  are 
formed,  the  chief  being  iodobenzene.  J.  B.  T. 

Nitro-y3--naplithaquinone.  By  T.  Zincke  and  O.  Neumann 
(Annttlen,  278,  173 — 207). — When  finely-powdered  nitro-/^-naphtha- 
quinone  is  dissolved  by  warming  in  methylic  alcohol,  and  the  solu- 
tion allowed  to  remain  in  the  cold,  a  compound,  CisH^'N'Ofi,  is 
obtained,  which,  when  pure  forms  colourless  crystals,  and  melts 
at  143°,  with  darkening  and  evolution  of  gas  ;  it  dissolves  readilv 
in  hot  absolute  alcohol  and  other  solvents,  but  the  crystals  which 
separate    on    cooling    are    yellowish.       The    constitutional    formula 


ORGANIC  CHEMISTRY.  ^O? 

CsH^-CO- C(OH)-OMe  ,  ,  .,..., 

rirrOlVr  Vr*NO-OR      A^-rriethoxy-^-nitrodihetohydronapUlialenemeth- 

€xide),  explains  its  reactions.  Cold  sulphuric  and  nitric  acid  or  hot 
acetic  acid  decompose  the  compound,  regenerating  nitro-/3-naphtha- 
quinone,  whilst  the  products  of  the  actions  of  alkalis  appear  to  be  the 
same  as  those  from  ^-nitronaphthaquinone. 

When  the  last-described  compound  is  dissolved  in  a  solution  of 
bleaching  powder,  a  mixture  of  orthodichloronitromethoxyethylbenzoyl- 
carhoxylic  acid,  NOa-CCls'CHCOMe^CeHi-CO-COOH,  and  its  methyUc 
salt  is  obtained.  The  acid  crystallises  from  a  mixture  of  light  petro- 
leum and  benzene  in  transparent  tables,  and  melts  at  116°  ;  the 
methylic  salt  melts  at  90°.  When  the  acid  is  heated  with  acetic 
chloride    in    a    sealed    tube   at    120 — 130°,   it    yields   the    lactone 

I         >CH*CCl2*N02,  which,  if  heated  with  potassium  acetate,  gives 

dichloromethylenephthalide  (compare  Zincke  and  Latten,  Abstr., 
1892,  1231). 

If  the  acid  just  described  is  treated  with  chromic  acid  or  bleach- 
ing powder  solution,  orthodichloronitromethoxyethylbenzoic  acid, 
N02-CCl2-CH(OMe)-C6H4-COOH,  is  obtained;  this  melts  at  187°,  and 
its  methyUc  salt  at  89°  (compare  also  loc.  cit.).  The  lactone  men- 
tioned above  is  formed  when  the  acid  is  heated  with  sulphuric 
acid  or  acetic  chloride. 

Orthodichloronitromethoxyethylbenzoic  acid   and  the  lactone    ob- 
tained from  it  (see  above)  both  yield  homophthalic  acid  when  heated 
with  hydriodic  acid  and  phosphorus  in  a  sealed  tube  at  160 — 180°. 
7    CeH^-CO— C(OMe)-OH,    .      ^         ,     , 

The  compound,   (|.jj/0Me)-CCl-N02  '^    formed     by     passing 

chlorine  into  a  solution  of  a-methoxy-j3-nitro-diketohydronaphthalene 
methoxide  in  chloroform  ;  it  crystallises  in  lustrous  needles,  melts 
between  117°  and  123°,  and,  when  heated  with  acetic  chloride,  yields 

r\  TT  .pQ Pf'OH^ 

the  dihydroxy-deviY&t'iYe,  iL-.*^,^  x  Jl,r<TATr! '   ^^i^^  melts   at    137°  ; 
OiiL(OMe)*L'L'l.JNU2 

the  chlorinated  methoxide  is,  regenerated  from  the  latter  by  treat- 
ment with  methylic  alcohol.  Ortliocldoronitrometlioxyethylhenzoylcar}}- 
oxylic  acid,  OH-ISrO:CCl-CH(OMe)-C6H4-CO-COOH,  is  obtained  by 
treating  the  chlorinated  methoxide  with  alkali ;  it  forms  small, 
colourless  crystals,  and  melts  at  189°.  The  methylic  salt  melts  at 
100° ;  the  acetyl  derivative,  CnHgClAcNOe,  obtained  by  the  action  of 
acetic  chloride  on  the  acid  at  120 — 130°,  is  an  indifferent  compound 
melting  at  179° ;  the  acetyl  derivative  of  the  methylic  salt  melts  at 
115°.  When  orthochloronitromethoxyethylbenzoylcarboxylic  acid  is 
treated  with  bleaching  powder  solution,  dichloromethoxyethylbenzoic 
acid  (see  above)  is  formed  ;  whilst  by  the  action  of  chromic  acid 
orthochloromethoxyethylbenzoic  acid  (Zincke  and  Latten  loc.  cit.)  is 
obtained.  A.  R.  L. 

Orientation  in  the  Terpene  Series.  By  A.  v.  Baeyer  (Bcr.,  27, 
810—816  ;  compare  this  vol.,  i,  92  and  252). — Hydrobromocarvole, 
CioHi40,HBr,    has   been    previously   obtained   by   Goldschmidt   and 

VOL.  Lxvt.  i.  y 
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Kisser  (Abstr.,  1887,  923),  by  the  action  of  hydrogen  bromide  on 
carvole,  and  is  prepared  by  the  action  of  hydrogen  bromide  in  glacial 
acetic  acid  solution  on  carvole,  at  low  temperatures ;  it  is  deposited 
from  ether  in  camphor-like,  crystalline  masses,  has  no  smell,  and 
melts  at  32°.  Part  of  the  substance  melts  at  a  lower  temperature  ;  it 
is  identical  with  hydrobromocarvole  in  its  chemical  properties,  and 
the  reason  for  the  difference  in  melting  point  has  not  yet  been  deter- 
mined. Hydrobromocarvoxime  is  formed  by  the  action  of  hydroxyl- 
amine  on  the  preceding  compound,  and  melts  at  136°,  instead  of  ]  16° 
as  stated  by  Goldschmidt  and  Kisser,  who  obtained  it  by  treating 
carvoxime  with  hydrogen  bromide  in  methylic  alcoholic  solution- 
{loc.  cit.). 

The  action  of  methylic  alcoholic  potash  (1  :  2)  at  low  tempera- 
tures on  hydrobromocarvole  converts  it  into  eucarvole,  CioHi40, 
not  into  carvole,  as  Goldschmidt  and  Kisser  found;  this  boils  at 
210 — 215°,  and  is  partially  decomposed  into  carvacrole  ;  under  25  mm. 
pressure  it  boils  at  10-i — 105°,  without  decomposition  ;  the  sp.  gr.  = 
0'948  at  20°/4°;  it  is  optically  inactive,  and  is  quantitatively  con- 
verted into  carvacrole  by  heating  for  an  hour  at  its  boiling  point. 
Eucarvole  does  not  combine  with  sodium  hydrogen  sulphite;  it 
derives  its  name  from  the  production  of  a  pure,  deep  blue  colour  on 
heating  with  methylic  alcoholic  potash ;  the  colour  is  unstable,  and 
disappears  on  the  addition  of  water.  The  phenylhydrazone  is  oil}'-; 
the  oxime  is  indistinguishable  from  carvoxime  in  appearance,  and 
melts  at  106°.  The  following  reactions  show  the  difference  between 
eucarvoxime,  carvoxime,  and  isocarvoxime.  (1.)  By  boiling  with  dilute 
sulphuric  acid,  carvoxime  and  isocarvoxime  are  immediately  con- 
verted into  carvole  and  carvacrole  respectively ;  eucarvoxime  is  much 
more  stable.  (2.)  Concentrated  sulphuric  acid  acts  on  carvoxime  and 
isocarvoxime,  with  development  of  heat  and  formation  of  crystallino 
compounds,  which  have  not  yet  been  investigated.  Eucarvoxime 
dissolves  without  change.  (3.)  Bechmann's  chromic  acid  mixture 
colours  crystals  of  carvoxime  black ;  crystals  of  isocarvoxime  and 
eucarvoxime  are  not  blackened.  (4.)  Ferric  chloride  in  alcoholic 
solution  gives  a  green  coloration  with  eucarvoxime,  and  a  yellow 
colour  with  carvoxime  and  isocarvoxime.  (5.)  Boiling  methylic 
alcoholic  potash  is  without  action  on  carvoxime  or  eucarvoxime;,. 
isocarvoxime  is  decomposed  into  an  oily  liquid.  (6.)  Bromine  yields 
apparently  different  crystalline  compounds  with  all  three  oximes. 
On  the  assumption  of  the  absence  of  the  semicyclic  double  linkage 
*'^,  the  following  formulse  represent  the  three  carvoles, 

CMe<gO;CH^CPr;      CMe<^0-.CH.^CPr ; 

Carvole.  Eucarvole, 

OHMe<CO:CH^CPr; 

Isocarvole. 
isocarvole  must  be  tautomeric  with  carvacrole,  or  converted  into  it  with 
the  greatest  ease,  as  shown  by  the  action  of  dilute  sulphuric  acid  on 
the  oxime ;  eucarvole  is  converted  into  carvacrole  at  its  boiling  point,^ 
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-v^hilst  carvole  only  yields  carvacrole  with  difficulty.  Eucarvole  on 
reduction  with  sodium  and  alcohol,  yields  an  isomeric  dihydro- 
carveol  boiling  at  217 — 219°  (corn.),  and  resembling  menthol  in 
odour.  On  oxidation  with  chromic  acid  mixture,  a  compound  is 
obtained  which  smells  of  camphor,  combines  with  hydroxylamine, 
but  not  with  sodium  hydrogen  sulphite,  and  is  being  farther  investi- 
gated, Hydrobromocarvolephenylhydrazone  melts  at  123 — 124°,  and 
carvolephenylhydrazone  at  109 — 110°,  instead  of  119°  and  106°  re- 
spectively, as  stated  by  Goldschmidt  and  Kisser. 

In  continuation  of  his  past  paper  on  terpinene,  the  author  states 
that  A^'^-- terpen- l-ol  is  formed  in  considerable  quantity  in  the  pre- 
paration of  terpinol  from  terpin  and  oxalic  acid  or  phosphoric 
anhydride;  it  boils  at  69 — 70°,  not  at  69 — 90°,  as  stated,  and  is 
isolated  by  means  of  the  blue  nitrosochloride  ;  Schimmel's  liquid  ter- 
penol,  under  similar  circumstances,  does  not  yield  any  blue  compound. 
The  presence  of  terpinene  in  other  terpentine  oils  can  be  detected  by 
the  production  of  a  brown  colour,  or  of  brown  flocks,  on  shaking 
with  the  following  mixture: — Sodium  dichromate  (6  parts),  concen- 
trated sulphuric  acid  (5  parts),  water  (30  parts)  ;  as  this  is  without 
action  on  the  other  constituents  of  terpentine  oils,  the  terpinene  is 
readily  eliminated  by  repeated  treatment  with  the  oxidising  mixture 
at  ordinary  temperatures.  J.  B.  T. 

Quercitrin  and  Allied  Compounds.  B7  R.  Wachs  (Chem, 
Centr.,  1894,  i,  50—51;  from  Pharm.  Fast,  26,  529— 530).— The 
substances  investigated  were  quercitrin  from  quercitron  bark ;  yellow 
colouring  matters  from  the  flower  buds  of  Sophora  japonica  ;  similar 
substances  from  Viola  tricolor  var.  vulg.,  from  the  leaves  oiAesculus  hip- 
pocastanum^  from  those  of  Thuja  occidentalism  and  from  the  flower  buds 
of  Capparis  spinosa.  These  substances  are  divisible  into  two  classes, 
the  one  includes  quercitrin  and  chestnut-quercitrin,  the  other  con- 
tains the  remainder,  with  the  exception  of  thujin,  which  occupies  an 
intermediate  position,  but  its  derivative  thujetin  diifers  considerably 
from  quercetin.  Quercitrin,  C2iH2oOn,  contains  IHoO  less  than 
chestnut-quercetin,  C21H22O12;  the  members  of  the  second  group  have 
the  formula  C27H30O16 ;  on  hydrolysis,  the  members  of  both  groups 
yield  compounds  of  the  formula  C15H10O7,  which  are  identical  or 
isomeric  with  quercetin,  but  caper-quercetin  appears  to  be  C15H12O7. 
The  compounds  from  Viola  tricolor,  Sophora,  Capparis  spinosa,  and 
Thuja,  yield  glucose  on  hydrolysis,  in  addition  to  isodulcitol.  The 
amount  of  sugar  formed  on  hydrolysis  varies  considerably,  as  shown 
in  the  following  table. 

Sugar  as  isodulcite,  Quercetin, 

per  cent.  per  cent. 

Quercitrin 38'99  68-65 

Sophorin 57'16  49*54  (sophoretin) 

Viola-quercitrin 65*78  61'86 

Chestnut-quercitrin  . .      36*83  65*65 

Caper-quercitrin 56*73  49*61 

Thujin 38*16  62*25  (Thujetin) 

J.  B.  T. 
•y2 
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New  Constituent  of  True  Goto  Bark.  By  G.  Ciamician  and 
•P.  SiLBKii  (Ber.,  27,  841 — 850). — The  substance  -which  forms  the 
subject  of  this  paper  was  obtained  in  the  purification  of  cotoin  on 
the  large  scale.  It  forms  yellowish  crystals  melting  at  66 — 68°,  and 
,has  the  formula  diHgOz.  In  chemical  properties,  it  is  closely  allied 
to  paracotoin,  which  the  authors  consider  to  be  dioxymethylene- 
phenylcoumalin,  but  differs  from  it  by  the  absence  of  the  dioxy- 
-methylene  group,  so  that  it  receives  the  name  (provisionally)  of 
phenylcoumali^i.  It  may  be  purified  by  treatment  with  hydrobromic 
acid,  which  forms  an  unstable  compound  with  it,  and  this  decomposes 
j^radually,  leaving  the  original  substance,  which  then  only  requires  to 
be  freed  from  acid  by  dissolving  it  in  alcohol  and  precipitating  with 
water.  It  is  readily  soluble  in  ether,  alcohol,  acetic  acid,  &c.,  but  only 
•very  sparingly  in  water.  It  dissolves  in  alkalis  and  alkali  carbonates, 
.yellow  solutions  being  formed,  which  smell  of  acetophenone.  Sulph- 
uric acid  in  the  cold  dissolves  the  compound  without  alteration.  It 
•is,  moreover,  not  acted  on  by  acetic  anhydride  or  hydriodic  acid,  and 
therefore  does  not  contain  hydroxyl-  or  methoxyl-groups.  Bromo- 
plienylcoumalin,  C11H7BCO2,  is  produced  by  the  action  of  bromine  on 
a  solution  of  the  substance  in  chloroform,  and  forms  yellowish  crys- 
tals melting  at  138— 139°. 

I^itric  acid  converts  the  original  compound  into  a  Tnononitro-deriva- 
tive,  which  forms  rhombic  tablets  melting  at  161°.  Like  paracotoin, 
the  new  substance  reacts  with  phenylhydrazine,  and  yields  a  com- 
pound of  the  formula  C23H22N4O,  which  crystallises  in  slender,  white 
needles,  and  melts  at  198".  It  also  reacts  with  aniline,  forming 
■a  compound  which  crystallises  in  needles,  and  melts  at  143°. 

When  boiled  with  aqueous  alkalis,  phenylcoumalin  yields  aceto- 
phenone, and  an  amorphous  acid  which  could  not  be  obtained 
crystalline.  When  fused  with  potash,  it  gives  benzoic  acid,  thus 
corresponding  closely  with  paracotoin.  When  it  is  heated  with 
hydrochloric  acid  at  140°,  phenylcoumalin  is  converted  into  a  white, 
crystalline  product  which  melts  at  214°,  and  has  the  same  composition 
as  the  original  substance,  of  which  it  is  probably  a  polymeride. 

When  heated  with  methylic  iodide  and  alcoholic  potash,  phenyl- 
coumalin is  converted  into  a  dimethyl-derivative,  which  crystallises  in 
long,  yellowish  needles,  melting  at  100 — 101°.  This  compound  cor- 
responds with  the  dimethyl-derivative  of  paracotoin,  and  is  decom- 
posed by  alkalis,  with  formation  of  ethylphenyl  ketone. 

The  properties  of  this  new  substance,  and  of  paracotoin  itself,  are, 
as  already  explained,  best  accounted  for  on  the  supposition  that  these 
substances  are  coumalin  derivatives  of  the  formulaB 

CPli<g^^O>CH  and   CH3<g>CeH,-C<g^^^>CH. 

They  cannot,  however,  like  the  other  known  coumalin-derivatives,  be 
readily  converted  into  compounds  of  the  pyridine  series,  or  into  the 
ether  of  the  corresponding  hydroxy-acid.  On  the  other  hand,  di- 
methylcoumalin  (mesitene  lactone)  is  converted  by  the  action  of 
methylic  iodide  and  potash  into  a  trimethyl-compound,  and  thus 
resembles  both  the  substances  under  discussion.     The  irimethylcoU' 
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malin  thus  formed  separates  from  water  in  long  white  needles  con- 
taining 3H2O,  and  melting  at  45 — 46°.  TJie  anhydrous  substanc(> 
melts  at  74°. 

It  is  not  impossible  that  the  substance  described  by  Jobst  and 
Hesse  as  dicoto'in  may  prove  to  be  impure  phenylcoumalin. 

A.  H. 

Kamala  and  Rottlerin.  By  P.  Bartolotti  {Gazzetta,  24,  i,  1 — 7) ' 
— The  author  confirms  the  formula  CuHioOs,  previously  assigned  to 
rottlerin,  but  has  evidently  overlooked  the  paper,  published  some 
months  previously  to  his  own,  by  A.  G.  Perkin  (Trans.,  1893,  975). 
The  author  finds  that  rottlerin  melts  at  200 — 201°,  whilst  Perkin 
gives  the  melting  point  as  191 — 191'5°.  The  so-called  "  kamaline,'* 
put  into  the  market  by  Merck,  of  Darmstadt,  is  simply  rottlerin. 

Dibenzoylrottlerin,  C11H8BZ2O3,  and  rottlerin  hydrazone^ 

CnHioO^-N^HPh, 

are  yellow  powders,  which  decompose  on  heating,  and  are  soluble  in 
the  ordinary  solvents. 

The  ash  of  kamala  contains  a  considerable  proportion  of  manganese. 

W.  J.  P. 

Amidopyridinecarboxylic  acid.  By  A.  Philips  {Ber.,  27, 
839 — 840). — When  ammonia  is  passed  into  a  solution  of  quinolinic 
acid  in  benzene,  the  amrnonitcm  quinolinaniinatef 

ISTH^-CO-CaNHs-COONHi, 

is  formed.     When  heated  for  some  time  at  120 — 130°,  this  substance 

CO 
passes  into  quinolinic  imide,  CsNHs^pQ^NH,  which  melts  at  230°j 

and  readily  combines  with  ammonia,  forming  the  diamide  o^qidnoUnic 
acid,  C3N'H3(CON'H2)2.     The  free  quinolinaminic  acid, 

NH^-OO-CsNHa-COOH  [=  2:3], 

is  obtained  by  passing  sulphurous  anhydride  into  an  aqueous  solution 
of  the  ammonium  salt,  and  forms  white  needles  melting  at  168°,  with 
evolution  of  gas.  When  its  aqueous  solution  is  heated,  it  combines 
with  water  to  produce  ammonium  hydrogen  quinoliuate.  Quinol- 
inaminic acid,  when  treated  with  sodium  hypobromite,  is  readily  con- 
verted into  2  :  d-amidopyridijiecarboxylic  acid,  NHa'CsNHa'COOH, 
which  forms  white  needles,  melting  with  evolution  of  gas  at  210°. 
When  heated,  this  compound  loses  carbonic  anhydride,  and  yields  a-(2)- 
amidopyridine  identical  with  that  described  by  Marckvsrald  (Abstr.^ 
1893,  i,  727).  Quinolinaminic  acid  and  the  amidopyridinecarboxylic 
acid  derived  from  it,  have  therefore  the  constitutions  given  above. 

A.  H. 

Oxidation  of  Reduced  Quinolines.  By  J.  Tafel  (Ber.,  27, 
824 — 826). — 3-Methyltetrahydroquinoline,  1-methyltetrahydroquin- 
oline,  and  tetrahydroquinaldine  are  oxidised  by  treatment  with  mer- 
curic acetate  in  the  manner  previously  described  ( Abstr.,  1892,  1104)  ; 
the  yield  varies  from  about  40  to  60  per  cent,  -of  the  theoretical. 
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TetraJiydroquinoUne-l-carhoxylic    acid,    COOH'CeHa-^  i      ,    ig 

prepared  by  the  reduction  of  orthoquinolinecarboxjlic  acid  with  tin 
and  hydrochloric  acid,  and  crystallises  in  colourless  needles  melting 
at  163°  (uncorr.),  and  subliming  at  higher  temperatures.  In  neutral  or 
alkaline  solutions  it  exhibits  a  blue  fluorescence  ;  with  dilute  sulphuric 
acid  and  oxidising  agents  in  aqueous  solution,  abrownish-red  precipitate 
is  produced.  On  oxidation  with  mercuric  acetate,  1-quinolinecarboxylic 
acid  is  only  formed  in  small  quantity,  the  larger  portion  being  decom- 
posed into  tetrahydroqu incline  and  carbonic  anhydride.  Attempts  to 
prepare  hydroxyquinoline  or  methoxyquinoline  from  the  tetrahydro- 
derivatives,  have  led  to  negative  results.  J,  B.  T. 

AUylamidothiazoles  and  their  Isomerides.  By  G.  Marchesini 
(Gazzetta,  24,   i,   65—70;   compare    this  vol.,   i,    209).—2:b-Methyl- 

CH— S 
dihejizylamidothiazole,  M  '^C''N(C^I{^)2,    is   prepared   by  heating 

nnsymmetrical  dibenzylthiocarbamide  with  chloracetone  in  alcoholic 
solution  in  a  reflux  apparatus ;  it  crystallises  in  long,  yellowish 
needles  melting  at  50°,  and  is  soluble  in  alcohol  or  ether.  It  is 
precipitated  unaltered  from  its  alcoholic  solution,  and  gives  no  pre- 
cipitate with  alcoholic  silver  nitrate. 

1:2:  5-Benzylmethylbenzylimidothiazoline  Jiydrocliloride, 

pTT O 

IS  prepaTed  by  heating  symmetrical  dibenzylthiocarbamide  and  chlor- 
acetone in  alcoholic  solution  ;  it  crystallises  in  small,  white  scales,  and 
melts  at  194°.  The  hydrobromide  is  obtained  in  small,  white  laminae, 
melting  at  198°,  and  is  very  soluble  in  alcohol. 

The  product  obtained  by  heating  benzylic  iodide  with  2-phenyl- 
amidothiazole  at  150°,  in  an  oil  bath,  contains  a  substance  having  the 
composition  of  1  :  2  :  5-benzylphenylbenzylimidothiazoline  ;  it  forms 
white  crystals  melting  at  138°,  and  is  soluble  in  alcohol  or  ether.  A 
small  proportion  of  a  substance  melting  at  128°  accompanies  it. 

W.  J.  P. 

Pyrazole  Compounds.  By  L.  Balbiano  and  G.  Marchetti 
{Gazzetta,  24,  i,  8 — 14;  compare  Abstr.,  1893,  i,  672). — Dibenzoyl- 
3  :  b-dimethylpyrazole  is  obtained  by  heating  3  :  5-dimethylpyrazole 
with  benzoic  chloride  at  250 — 260° ;  it  crystallises  in  small,  white 
prisms  melting  at  124 — 124*5°,  and  is  soluble  in  ether  or  hot  alcohol. 
On  warming  with  sodium  ethoxide   in  alcoholic  solution,    it   yields 

4:-benzoyl-S  :  h-dimethyljpyrazole,    NH<[     *  I        ;  this  crystallises  in 

lustrous,  white  needles,  which  contain  2H2O,  and  melts  at  59 — 60°.  It 
is  soluble  in  alcohol  or  ether,  and  is  not  attacked  by  alcoholic  potash. 
On  treating  its  solution  in  aqueous  alcoholic  potash  with  ammoniacal 
silver  nitrate  solution,  the  ar^e^zto- derivative,  CaNaMegBrAg,  sepa- 
rates as  a  caseous  mass. 
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4>-Benzoyl-l  :  3  :  6-tripJienylpyrazole  is  prepared  by  heating  1:3:5- 
iriplienylpjrazole  with  benzoic  chloride  at  250 — 260°  ;  it  crystallises 
in  yellowish,  lustrous  needles  melting  at  172 — 173°,  and  is  sparingly 
soluble  in  alcohol  or  etber.  It  is  not  attacked  by  alcoholic  potash.  No 
benzoyl-derivative  of  1  :  4  :  5-phenylmethylethylpyrazole  could  be 
obtained.  Attempts  to  prepare  a  trimethylenediamine  isomeric  with 
•cadaverine  by  reducing  3  :  5-dimethylpyrazole  with  tin  and  hj-dro- 
•chloric  acid  also  failed.  W.  J.  P. 

Oxazines  and  Eurhodines.  By  C.  Lauth  (Compt  rend.,  118, 
473 — 476). — Nitrosodimethylaniline  was  reduced  with  zinc  and 
hydrochloric  acid,  and  then  treated  with  sodium  thiosulphate, 
hydrogen  carbonate,  and  carbonate.  The  mercaptan  thus  obtained 
was  mixed  with  an  acid  solution  of  diethylamidophenol,  and  the 
mixture  oxidised  with  potassium  dichromate,  and  neutralised  with 
•sodium  carbonate.  The  dark  blue  solution  was  boiled,  and  the 
precipitate  collected,  washed,  dissolved  in  dilute  hydrochloric  acid, 
precipitated  with  sodium  chloride,  redissolved  in  sodium  carbonate 
solution,  and  precipitated  with  zinc  and  sodium  chlorides,  and  finally 
crystallised  from  alcohol. 

The  blue-violet  colouring  matter  thus  obtained  is  somewhat  soluble 
in  water  and  alcohol,  very  slightly  soluble  in  sodium  carbonate  solu- 
tion, more  soluble  in  ammonia.  Ether  removes  only  traces  from  the 
■ammoniacal  solution.  It  dissolves  in  concentrated  sulphuric  acid, 
forming  a  red- violet  solution,  and  in  concentrated  hydrochloric  acid, 
forming  an  olive-green  solution.  Dilute  acids  form  pure  blue  solu- 
tions. The  colouring  matter  dyes  silk,  wool,  and  cotton  mordanted 
with  tannin,  a  violet-blue.  It  contains  no  sulphur,  and  must  be  re- 
garded as  an  oxazine  of  the  constitution 

Direct  oxidation  of  a  mixture  of  amidodiraethylaniline  and  diethyl- 
amidophenol yields  a  blue  compound  which,  however,  is  very  differ- 
•ent  from  the  oxazine,  and  has  the  properties  of  an  indamine.  It  is 
very  soluble  in  alkalis,  is  completely  decomposed  by  acids  and  by 
boiling  with  water,  and  when  boiled  with  aniline  acetate  in  presence 
of  a  dichromate  it  yields  a  safranine.     It  may  be  regarded  as  having 

the  constitution  NMcgCK  I  ^       ^  .      The  author  did  not 

06X14 

succeed  in  converting  this  indamine  into  the  oxazine,  but  its  forma- 
tion indicates  that  when  the  mixture  of  mercaptan  and  diethylamido- 
phenol is  oxidised,  there  is  first  formed  a  sulphonated  thioindamine, 
and  when  this  is  boiled  with  water  in  presence  of  an  oxidising  agent, 
the  S-SOaH  group  is  eliminated,  and  the  oxygen  of  the  hydroxyl  is 
fixed  on  the  two  nuclei  in  a  manner  analogous  to  the  formation  of 
methylene-blue. 

The  compound  described  is  different  from  that  obtained  by  the 
action  of  nitrosodimethylaniline  on  diethylamidophenol,  but,  in  view 
of  the  irregular  behaviour  of  nitrosodimethylaniline,  the  latter  reac- 
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tion  cannot:  be  regarded  as  evidence  against  the  formation  of  an 
oxazine.  Moreover,  when  equal  molecular  proportions  of  nietamido- 
dimetliylaniline  and  the  sulphonated  mercaptan  of  paramidodimethyl- 
aniline  are  oxidised,  tetramethyleurhodine  is  formed  by  a  reaction 
analogous  to  that  which  gives  rise  to  an  oxazine.  C.  H.  B. 

Derivatives  of  Thiosemicarbazides.  By  G.  Pulvermacher 
{Ber.j  27,  613 — Q'iO;  compare  this  vol.,  i,  76). — Phenyl-,  methyl-,  and 
allyl-thiocarbimides,  with  hydrazine  hydrate,  in  cooled  alcoholic  solu- 
tion, yield  thiosemicarbazides,  NHR'CS'NH'NHg,  and  these,  with  alde- 
hydes R-CHO,  form  compounds  NHR-CS-NH-N-CHR.  With  crys- 
tallisable  formic  acid,  they  yield  formyl  derivatives, 

NHR-CS-NH-NH-CHO, 

which,  when  boiled  with  acetic  chloride,  lose  water,  and  yield  bases, 

NR!C<:^    „  I'      ;  phenyl thiosemicarbazide,  however,  yields  the  base 

directly,  without  the  intermediate  formation  of  a  formyl  derivative. 
To  these  bases,  the  name  of  alJiylimidothiobiazoUnes  is  given,  in  accord- 
ance with  Freund's  nomenclature  (Abstr.,  1890,  1440).  They  yield 
nitroso-derivatives,  and,  with  acetic  anhydride,  acetyl- derivatives. 
When  heated   at  100°    with   methylic   iodide,  n-methyl- derivatives, 

a CH 

NRIC-^T,^,^    •'     ,  are  formed  which  yield  methylamine  when  decom- 

NMe-N  "^ 

posed  by  hydrochloric  acid  at  ISO*'.     Isomeric  c-methyl-derivatives, 

are  obtained  by  the  action  of  acetic  chloride  on  the  thiosemicar- 
bazides ;  these  also  yield  nitroso-,  acetyl-,  and  w-methyl-derivatives, 

the  last  being  !N'R*.C<[  N       .     These  bases  are  very  stable;  they 

are  not  affected  w^hen  boiled  with  15  per  cent,  hydrochloric  acid  or 
with  caustic  soda,  or  when  reduced  with  tin  and  hydrochloric  acid, 
nor  does  boiling  with  freshly  precipitated  mercuric  oxide  remove  any 
sulphur  from  them. 

Phenylthiosemicarbazide,  which  forms  colourless,  hexagonal  prisms, 
and  melts  with  decomposition  at  140°,  is  decomposed  by  boiling  with 
various  reagents;  with  hydrochloric  acid,  it  yields  phenyl thiocarba- 
mide ;  with  soda,  phenylcarbamide ;  with  mercuric  oxide,  phenyl- 
carbamine  and  mercuric  sulphide ;  with  acetic  acid,  hydrogen  sulphide 
and  the  base,  C14H14N4S2,  obtained  by  Preund  and  Wischewiansky 
(this  vol.,  i,  98).  Its  henzal-,  salicylal-,  cinnamylidene-,  and  yellow 
Tnetanitrohenzal-derivatives  melt  respectively  at  191°,  183°,  175 — 176°, 
and  193 — 194°.  Fhenylimidothiobiazoline  melts  at  173°;  the  hydro- 
chloride  contains  IHCl.  The  nitroso-  and  acetyl- derivatives  melt  at 
80 — 81°  and  142°  respectively;  the  yellow  n-methyl-derivative  melts 
at  258°,  its  yellow  hydriodide  at  203 — 204° ;  the  c-methyl- derivative  at 
193—194°,  its  hydrochloride  (iHCl)  at  190—191°,  and  its  yellow 
nitroso- Sind  colourless  acetyl-  derivatives  £it  114 — 115"*  and  148°  respec- 
tively;   the  greenish  c:n-dimethyl  derivative  melts  at  193 — 194°,  its 
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Jiydriodide  at  198°.  The  action  of  benzoic  chloride  on  phenylfcliiosemi- 
carbazide  is  anomalous ;  two  products  are  obtained  melting  at  281'' 
and  200°  respectively,  neither  of  which  are  basic,  one  having  even 
slightly  acid  properties. 

Metiiylthiosemicarbazide  melts  at  137 — 138°,  its  henzal  derivative 
at  160°,  and  its  formyl  derivative  at  167 — 168° ;  the  latter  is  decom- 
posed into  its  components  by  boiling  with  aqueous  soda.  Methyl- 
imidothiohiazoline  melts  at  65 — QQ°,  the  hydrochloride  at  245°.  The 
hijdriodide  of  the  n-methyl  derivative  melts  at  232—233°  ;  the  c-methijl 
derivative  at  112°,  its  hydrochlmHde  at  211 — 212°,  and  nitroso  deriva- 
tive at  56° ;  the  c :  n-dimethyl  derivative  at  248 — 249°,  its  hvdriodide  at 
150-151°.  ^ 

Allylthiosemicarhazide  melts  at  98 — 99° ;  its  henzal-,  salicylal-^  cin- 
namylidene-,aT\d  metanitrohenzal-  derivatives  respectively  at  124 — 125°, 
149—150°,  165— 166°,. and  163°  ;  its  formyl-  derivative  at  128—129°. 
AllylimidoihiobiazoUne  melts  at  73° ;  the  hydrochloride  at  128 — 130°, 
the  acetyl-derivative  at  57°.  The  hydrochloride  of  the  n-methyl  deriva- 
tive melts  at  176 — 177°;  the  c-methy I  derivative  forms  small  plates, 
its  hydrochloride  melts  at  172 — 173°,  and  its  acetyl  derivative  at 
77 — 78°;  the  hydriodide  of  the  c:  n-dimethyl  derivative  melts  at 
115 — 116°.  With  benzoic  chloride,  allylthiosemicarhazide  yields  a 
henzoyl-derivative,  melting  at  171°,  and  this,  when  heated  with  acetic 
chloride,  is  converted  into  allylimido-c-phe7iylthio-hiazoline,  which 
melts  at  115°,  its  hydrochloride  at  113°,  and  its  acetyl-  and  nitroso- 
derivatlves  at  123 — 124°  and  95°  respectively.  C.  F.  B. 

Constitution  of  the  Carbizines.  By  C.  D.  Harries  and  E» 
LoEWENSTEiN  {Ber.,  27,  861 — 868). — Diphenyldimethylthiocarb- 
azide,  CS(N'H-NMePh)2,  melts  sharply  at  176°,  and  not  indefinitely 
at  168°,  as  stated  by  Stahel  (Annalen,  258,  242).  Biphenyldimethyl- 
thiosemicariazide,  NMePh'CS'NH'NMePh,  is  obtained  by  heating  a 
mixture  of  methylphenj'lhydrazine,  methylaniline,  and  carbon  bisulph- 
ide with  alcohol  on  the  water  bath.  It  forms  large,  Thombic  prisms 
melting  at  113°,  and  is  insoluble  in  light  petroleum  and  in  water.  It 
is  dissolved  without  alteration  by  hydrochloric  acid,  and  is  not  decom- 
posed by  yellow  mercuric  oxide. 

Phenylmethylthiosemicarlazide,  NMePh'NH-CS'NHa,  is  obtained 
from  phenylmethylhydrazine  sulphate  and  ammonium  thiocyanate  in 
alcoholic  solution.  It  crystallises  in  microscopic  octohedra,  melts  at 
187°,  and  is  slightly  soluble  in  ether,  almost  insoluble  in  light  petr- 
oleum and  in  benzene. 

NMe'N 

Phenylmethylthiocarbizine,   C6H4<  M  t-i  '  ^^  prepared  by  boiling 

diphenyldimethylthiosemicarbazide  with  hydrochloric  acid  in  dilute 
alcoholic  solution,  methylaniline  being  also  formed.  The  hydrochloride^ 
CsHgNaS-HCl,  crystallises  in  fine  needles,  and  the  platinochloride  in 
yellow,  microscopic  needles,  as  does  also  the  aurochloride.  The  picrat& 
crystallises  in  groups  of  yellow  needles,  and  melts  and  decompose3 
at  240°.  The  free  base  melts  at  123°,  and  is  in  every  respect  iden- 
tical with  the  compound  obtained  by  Fischer  and  Besthorn  {AnnaJen^ 
212,  316)  by  the  action  of  methylic  iodide  on  phenylthiocarbizine. 
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When  it  is  boiled  in  alcoholic  solution  with  methylic  iodiii\e,  phenyl- 
methylthiocarhizoiiium  iodide,  CgHgNzSMel,  is  formed,  and  this  crys- 
tallises in  groups  of  light  yellow  needles  melting  with  decomposition 
at  280°.  Bromophenylmethylthiocarhizine,  CgHvBrNaS,  is  obtained  by 
direct  broraination,  and  melts  at  106°,  whilst  the  hydrohromide  melts 
with  decomposition  at  250°. 

On  heating  the  base  with  nitric  acid,  a  dinitro-oompound  is  pro- 
duced, which  forms  very  sparingly  soluble,  orange-yellow  needles 
melting  at  250°  with  decomposition. 

When  phenylmethylthiocarbizine  is  fused  with  potash,  it  forms 
'Orthomethylamidophenyl  mercaptan,  soluble  in  acids  and  alkalis.  This 
compound  if  kept,  is  converted  into  the  corresponding  hisiUph- 
ide,  S2(C6H4*NHMe)2,  which  forms  odourless,  four-sided,  golden- 
yellow  tablets  melting  at  67 — 68°,  and  is  reconverted  by  zinc-dust  and 
dilute  sulphuric  acid  into  the  mercaptan.  Phenylthiocarbizine 
undergoes  a  similar  decomposition  w^hen  fused  with  potash,  ortho- 
•amidophenyl  mercaptan  being  produced,  but  the  decomposition  does 
not  take  place  so  readily  as  with  the  methyl-derivative.  This  reaction 
renders  it  probable  that  in  the  formation  of  carbizine-derivatives  from 
the  thiosemicarbazides,  the  sulphur  atom  enters  the  benzene  ring 
•and  forms  part  of  a  new  six-atom  ring.     The  formula  thus  obtained, 

NH-N 
06H4<^         H     ,  also  agrees  with  the  formation  of  phenylmethylthio- 
S  —  OH 

carbizine  from  diphenylmethylthiosemicarbazide,  in  which  the  phenyl- 

^nd   methyl-groups  are    combined   with    the    same   nitrogen   atom, 

NH 
whereas  the  formula  proposed  by  Fischer  and  Besthorn,  NPh<^  I 

is  inconsistent  with  both  of  these  facts. 

DiphenyhnethylefhyUhiosemica7'bazide,  NEtPh'CS'N'H'lS'MePh,  is 
prepared  in  a  similar  manner  to  the  dimethyl  derivative.  It  is  very 
soluble  in  the  usual  solvents,  crystallises  in  colourless  plates,  and 
anelts  at  83 — 84°.     The  corresponding  carhazide  melts  at  176°. 

Phenylmethylhydrazine  also  reacts  with  aniline  in  a  similar  manner. 
The  substance  formed  appears  to  be  identical  with  the  compound 
melting  at  154°  described  by  Fischer.  A.  H. 

Isopipecoline  and  the   Asymmetric    Nitrogen    Atom.     By 

A.  Ladenburg  {Ber.,  27,  858 — 858). — Coniine  exists  in  four  modifica- 
tions (Abstr.,  1893,  i,  442),  and  the  author  has  proposed  to  account 
for  the  fourth  of  these,  isoconiine,  by  a  theory  involving  the  existence 
•of  an  asymmetric  nitrogen  atom.  Attempts  to  obtain  evidence  on  this 
point  by  splitting  up  nitrogen  derivatives  into  optically  active 
isomerides  have  been  made,  but  without  success.  Tetrahydroquinoline 
and  tetrahydroisoquinoline  were  converted  into  the  tartrates,  but  no 
different  modifications  could  be  obtained  by  the  fractional  crystal- 
lisation of  these.  Tetrahydrisoquinoline  hydrogen  tartrate  melts  at 
140 — 142°  and  forms  hemihedral  rhombic  crystals.  The  axial  ratio 
of  these  is  0-95008  :  1  : 1-80913,  and  the  principal  angles  (110)  :  (110) 
=  87°  4'  ;  (001)  :  (101)  =  60°  56^ 

t^-a-Pipecoline  hydrochloride,  when  it  is  distilled  over  zinc-dust, 
also  yields  a  base  possessing  a  lower  rotatory  power,  and  to  this  has 
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been  given  the  name  of  isopipecoline.  That  this  is  a  definite  isomer- 
ide  of  a-pipecoline  and  not  simply  a  mixture  of  the  dextro-  with  a 
little  of  the  Isevo- variety,  formed  during  the  distillation,  is  proved  by 
the  fact  that  the  hydrogen  tartrate  of  this  base  solidifies  completely 
on  crystallisation,  wiiereas  that  of  r-pipecoline  always  leaves  a  certain 
4imount  of  uncrystallisable  syrup  behind.  An  examination  of  the 
base  prepared  from  the  last  fraction  of  isopipecoline  hydrogen  tartrate, 
moreover,  proved  that  it  had  a  much  greater  rotatory  power  than 
would  have  been  the  case  if  the  original  base  had  consisted  of  a  mix- 
ture of  the  cZ-base  with  the  r-base.  The  existence  of  isopipecoline 
may,  therefore,  be  considered  to  be  definitely  established. 

Another  method  proposed  by  the  author  to  distinguish  between  an 
optical  isomeride  of  less  rotatory  power  and  a  mixture  of  an  optically 
active  base  with,  a  portion  of  the  inactive  modification  of  the  same 
base,  consists  in  converting  the  pure  active  form  into  some  other 
active  derivative,  and  thus  obtaining  the  ratio  of  the  rotations  of 
these  two.  The  substance  to  be  tested  is  then  similarly  treated.  If 
it  be  a  mixture  of  the  optically  active  with  the  inactive  form,  the 
§ame  ratio  should  be  obtained  in  the  second  case  as  in  the  first, 
provided  the  proportions  of  the  active  and  inactive  forms  are  not 
changed  by  the  reaction.  An  experiment  of  this  kind,  carried  out 
with  isopipecoline,  gave  an  indecisive  result,  the  difference  between 
the  two  ratios  being  almost  within  the  limit  of  error,  which  was 
found  to  be  about  8  per  cent. 

:  dv-Methyl-cc.pipecoUne,  which  was  employed  in  this  experiment, 
boils  at  128 — 131°,  and  has  a  specific  gravity  of  0"825  at  16°  and  a 
rotatory  power,  [ajr,  =  +64'99°.  A.  H. 

Pure  d-Coniine.  By  A.  Ladenbxjrg  (J5er.,  27,  858 — 859). — Pure 
coniine  boils  at  166 — 167°  and  has  a  specific  rotation  equal  to  [aj^  = 
'-fl5'6°.  This  number  is  identical  with  that  given  by  Schiff  (Aii^ialeny 
166,  94),  which  has  been  mistaken  by  Landolt  for  the  angle  of  rota- 
tion and  used  by  him  for  the  calculation  of  the  specific  rotation. 
The  platinochloride  of  this  substance  is  completely  soluble  in  a  mix- 
ture of  alcohol  and  ether.  When  its  alcoholic  or  aqueous  solution  is 
evaporated,  it  solidifies  at  once  on  cooling,  whereas  the  platinochloride 
of  the  impure  material  generally  remains  oily  for  some  time. 

A.  H. 

Crystalline  Form  of  Isoconiine  Platinochloride.  By  A.  Laden- 
RURG  (Ber.,  27,  859— 861).— This  salt  is  diniorphous. 

The  form  melting  at  175°  crystallises  in  the  rhombic  system, 
the  axial  ratio  being  0*6971  :  1  :  0-38145  and  the  principal  angles 
(120)  :  (010)  =  35°  39' ;  (101)  :  (lOl)  =  57°  22-5'.  The  crystals  are 
of  two  types,  both  being  columnar,  one  type  parallel  to  the  vertical 
axis,  the  other  parallel  to  the  macrodiagonal. 

The  second  form,  melting  at  160°,  crystallises  in  monosymmetric 
tablets,  the  constants  of  which  are  : — Axial  ratio,  1*3919  :  1  :  1*0570. 
Axial  angle,  64°  30'.  Principal  angles :— (110)  :  (100)  =  51°  29'^ 
(110)  :  (001)  =  74°  27';  (111)  :  (OOl)  =  60°  11'.  A.H. 

Isoconiine  and  Asymmetric  Nitrogen.  By  L.  Simon  (Bull. 
Soc.  CJdm.,  [3],  9,  949— 952).— A  rejoinder  to  Ladenburg  (this  vol., 
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i,  213).  It  is  true  that  stereoisomerism  is  not  possible  in  piperidine 
itself,  but  it  can  certainly  occur  in  disubstituted  piperidines  of  the 

type  represented  by  the   formula  CH2<qu^qtj^>NH.    The  cyclic 

arrangement  of  such,  a  ring  changes  as  it  is  viewed  from  one  side  or 
the  other,  and  if  the  third  bond  of  the  nitrogen  atom  is  not  in  the- 
plane  of  the  ring,  there  will  be  two  different  stereometric  configura- 
tions accordingly  aa  it  lies  on  the  one  side  or  the  other  of  the  plane. 
If,  however,  the  bond  is  in  the  plane  of  the  ring,  there  will  be  no  such 
isomerism.  Ladenburg's  failure  to  isolate  isomerides  of  the  hydro- 
quinolines  seems  to  show  that  the  latter  is  the  case. 

The  same  reasoning  applies  to  monosubstituted  piperidines  such  as 
the  coniines.  If  the  third  nitrogen  bond  is  not  in  the  plane  of  the 
ring,  dextro-  and  laBvo-coniine  will  each  yield  two  isomerides,  in  the- 
formula  of  one  of  which  the  bond  is  on  the  same  side  of  the  ring  as 
the  propyl-group,  in  that  of  the  other,  on  the  opposite  side — Laden- 
burg's isoconiine  is  one  of  these  isomerides. 

Asymmetric  nitrogen  may  serve,  therefore,  to  modify  the  rotatory 
power  due  to  asymmetric  carbon,  but  cannot  alone  cause  the  rotation. 

Jn.  W. 

Aconitine.  By  W.  R.  Dunstan  (Ber.,  27,  664). — A  reply  to 
Freund  and  Beck  (see  note,  this  vol.,  i,  263). 

Aconitine.  By  M.  Freund  and  P.  Beck  (Ber.,  27,  720—733; 
compare  this  vol.,  i,  263). — This  paper  consists  in  the  main  of  an 
amplification  of  that  above  referred  to,  the  details  of  the  experi- 
mental work  being  given  in  full. 

Apoaconitine  appears  not  to  exist,  and  the  so-called  japaconitine, 
C66He802iT^2,  is  also  identical  with  ordinary  aconitine.  The  molecular 
weight  of  the  latter  in  benzene  solution  was  found  to  be  663  (calc.  645). 
The  melting  point  of  aconitine  varies  according  to  the  rate  at  which 
it  is  heated.  It  is  usually  stated  to  be  188 — 189°,  but  when  the  tem- 
perature is  rapidly  raised,  it  is  observed  to  be  197 — 198°.  The  a- 
and  /3-aurochlorides,  the  nitrate,  and  the  hydrobromide  all  give 
numbers  on  analysis  which  agree  well  with,  the  formula  proposed  by 
the  authors  (loc.  cit.). 

Picraconitine  (isaconitine)  aurochloride  is  amorphous,  and  melts 
indefinitely  at  125 — 135°.  The  colourless  compound  melting  at  204°, 
obtained  by  Dunstan  and  Harrison  by  the  gradual  evaporation  of  its 
alcoholic  solution,  could  not  be  obtained.  The  hydriodide  forms 
splendid  white  crystals  which  soften  at  201 — 202°,  and  then  melt  at 
204 — 205°.  The  hydriodide  of  isaconitine  melts,  according  to  Dun- 
stan, at  246°.  Bicraconitine  nitrate  is  only  slightly  soluble  in  water, 
and  crystallises  from  alcohol  in  coarse  prisms,  which  become  yellow 
at  210°,  and  decompose  at  240—250°. 

The  second  crop  of  crystals  fiom  the  liquid  obtained  by  boiling 
aconitine  with  water  consists  of  the  acetate  of  picraconitine.  The 
mother  liquor,  after  the  removal  of  all  the  picraconitine,  yielded,, 
after  neutralisation  and  evaporation,  a  residue  of  acoriine,  which  was 
converted  into  the  hydrochloride.      This   substance  agrees  in  proper- 
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ties  with  tlie   compound  described  by  Danstan  and   Passmore    but 
appears  from  a  number  of  analyses  to  have  the  formula 

C25H4xN09,HCl, 

and  not  C26H4il^On,HCl,2H20,  which  has  been  ascribed  to  it. 

Aconine  is  also  formed  by  the  action  of  boiling  alcoholic  potash  on 
picraconitine. 

When  picraconitine  is  boiled  with  acetic  anhydride,  it  yields,  alono- 
with  an  amorphous  substance,  an  acetyl-derivative,  C32H44ACNO10, 
which  crystallises  from  alcohol  in  prisms  melting  at  255 — 256°. 

Aconine  and  picraconitine  contain  the  four  methylic  groups  origin- 
ally present  in  the  molecule  of  aconitine.  A.  H. 

Ptomaine  from  Damaged  Cheese.  By  0.  Lepierre  {Compt. 
rend.,  118,  476 — 478). — 1  kilo,  of  a  ripe  cheese  from  ewes'  milk, 
which  gave  rise  to  digestive  troubles  when  eaten,  was  found  to  be 
free  from  metallic  poisons,  and  yielded  no  poisonous  proteid  or  albu- 
mose,  but  w^hen  treated  by  Gautier's  process,  it  gave  some  deci- 
grams of  a  well  crystallised  base  of  the  composition  C16H24N2O4.  It 
has  no  odour,  but  a  bitter  taste,  is  slightly  acid  to  phenolphthalein, 
dissolves  very  slightly  in  water,  but  is  soluble  in  alcohol,  and  yields  a 
hydrochloride,  which  is  very  soluble  and  crystallises  in  large  needles. 
The  platinochloride  and  the  aurochloride  are  also  crystallisable.  The 
specific  rotatory  power  of  the  base  is  [cc]^  =  +11-3°  in  aqueous  solu- 
tion. Its  salts  are  precipitated  by  acid  sodinm  pbosphomolybdate, 
picric  acid,  and  solution  of  iodine  in  potassium  iodide,  but  not  by 
tannin. 

When  administered  by  ingestion  to  a  guinea  pig,  the  base  produced 
diarrhoea;  but  an  aqueous  solution  of  the  hydrochloi-ide,  when  in- 
jected into  the  vein  of  a  rabbit's  ear,  produced  no  ill  effects. 

No  other  definite  bases  were  isolated,  but  the  bases  not  precipi- 
tated by  cupric  acetate  yielded  small  quantities  of  pyrroline  when 
distilled  with  barium  hydroxide. 

Other  cheeses  of  the  same  kind  and  age  yielded  no  similar  base. 

C.  H.  B. 

Crystallisation  of  Egg- albumin.  By  S.  Bondzynski  and  L. 
ZoJA  {Zeit.  physiol.  Cham.,  19,  1 — 18). — Elementary  analysis  of  egg- 
albumin  has,  in  the  "hands  of  different  observers,  yielded  different 
results.  This  appears  to  be  in  part  owing  to  the  fact  that  sometimes 
the  globulin  in  egg-white  has  not  been  previously  separated  from  the 
albumin.  But  in  those  cases  where  the  albumin  itself  has  been 
analysed,  discordant  results  have  suggested  that  egg-albumin  is  not 
a  single  substance  but  a  mixture  of  albumins.  In  the  present 
research,  facts  were  discovered  which  bear  out  this  supposition  ;  the 
method  adopted  was  that  of  Hofmeister. 

Large  quantities  of  egg-white  were  half  saturated  with  ammonium 
sulphate,  and  after  the  globulin  thus  precipitated  had  been  removed 
by  filtration  the  albumin  slowly  crystallised  out  from  the  filtrate. 
The  fractional  method  of  crystallisation  was  adopted,  and  the  different 
fractions  examined ;   they  were  found  to  differ   in   their   properties 
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(solubilities,  temperature  of  heat  coagulation,  and  specific  rotation) 
and  slightly  in  elementary  composition. 

Attempts  to  crystallise  egg-globulin,  and  the  proteids  of  serum,  led 
to  negative  results.  W.  D.  H. 

Caseins  and  Fibrins.  By  M.  Arthus  (/.  Pharm.,  29,  101—105). 
— The  name  casein  is  given  to  the  principal  proteid  of  milk,  and 
caseum  to  the  curd  produced  by  rennet.  Caseogen  is  a  term  given 
to  the  casein  when  that  substance  is  modified  by  rennet  added  to 
decalcified  milk.  It  coagulates  on  heating,  and  appears  to  corre- 
spond to  the  meta-casein  of  Sir  W.  Roberts  (see  Edkins,  Abstr., 
1891,  1272).  The  lacto-albumin  of  milk  does  not  belong  to  this 
group. 

Fibrin  and  fibrinogen  form  a  group  analogous  to  the  caseins. 

W.  D.  H. 

Nucleoproteids.  By  0.  Hammaesten  (Zeit.  pliysiol.  CJiem.,  19, 
19 — 37). — In  diabetes,  there  is  no  longer  any  doubt  that  in  many 
cases  the  sugar  originates  from  proteids.  A  knowledge  of  gluco- 
proteids  (proteids  from  which  sugar  is  obtainable  by  hydrolytic 
agents)  is  therefore  of  practical  importance.  Such  proteids  are  ob- 
tainable from  the  mammary  gland,  the  liver,  and  the  pancreas ;  the 
present  paper  relates,  however,  only  to  that  obtained  from  the 
pancreas.  The  finely  divided  organ  is  rapidly  boiled  in  water,  and 
filtered ;  the  filtrate  is  clear,  and  yellow  in  colour.  After  cooling,  if 
1 — 2  per  cent,  of  hydrochloric  or  5 — 10  per  cent,  of  acetic  acid,  is 
added,  an  abundant  white  flocculent  precipitate  is  formed  ;  this  is 
collected,  and  purified  by  re-solution  and  reprecipitation  by  dilute 
alkali  and  acid  respectively.  It  gives  no  reduction  with  Trommer's 
test ;  but  after  boiling  for  half  an  hour  with  I — 2  per  cent,  hydrochloric, 
or  2 — 4  per  cent,  sulphuric  acid,  the  product  gives  an  abundant  re- 
duction. In  addition  to  this  reducing  substance,  there  is  also  a  for- 
mation of  guanine. 

The  glucoproteids,  like  the  mucins  and  the  mucoids,  contain  less 
nitrogen  (6  to  13  per  cent.)  than  simple  proteids.  The  present  sub- 
stance, however,  has  the  high  percentage  of  17*4  of  nitrogen.  The 
obtaining  of  guanine,  moreover,  suggested  the  explanation  that  the 
substance  in  question  is  a  nuclein-like  material.  The  guanine  is  not 
simply  a  mechanical  mixture ;  because  no  guanine  can  be  obtained 
from  it  unless  it  is  previously  treated  with  a  mineral  acid,  and,  more- 
over, elementary  analysis  of  eight  preparations  gave  very  concordant 
results.  The  mean  of  the  analyses  quoted  gives  C,  43*62;  H,  5*45  ; 
N,  17*39;  S,  0-728;  P,  4-48  per  cent.  There  is  a  very  noteworthy 
percentage  of  phosphorus.  On  subjecting  it  to  gastric  digestion,  the 
residual  nuclein  was  found  to  contain  5'21  per  cent,  of  phosphorus. 
The  amounts  of  phosphorus  in  the  proteids  and  in  its  nuclein  con- 
stituent are  thus  fairly  close,  and  the  solubilities  of  the  substance  are 
like  those  of  the  nucleins.  It  is  termed  a  nucleo-proteid.  The 
occurrence  of  a  reducing  sugar-like  substance  from  nuclein  is  not 
unique,  as  Kossel  and  his  pupils  have  obtained  similar  results  with 
yeast-nuclein.     This  sugar,  if  such  it  be,  does  not  ferment  with  yeast; 
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like  the  pentoses,  it  gives  a  reaction  witli  phloroglncinol  and  hydro- 
chloric acid,  and  by  distillation  with  hydrochloric  acid  yields  furfnral- 
dehyde.  It  was  not,  however,  obtained  in  a  pure  condition.  An  osazone 
partly  crystalline,  partly  amorphous,  was  obtained  ;  the  latter  becom- 
ing crystalline  after  repeated  recrystallisations.  The  crystals  were 
fine  needles  grouped  in  rosettes;  their  melting  point  was  158 — 160°. 
Its  properties  are  not  identical  with  those  of  any  known  osazone,  and 
no  elementary  analysis  was  made.  It  appears  to  be  most  like  the 
osazones  prepared  from  pentaglucoses  by  E.  Salkowski  and  M. 
Jastrowitz  (Cent.  med.  Wiss.,  1892,  Nos.  19  and  32).  The  possi- 
blity  that  it  may  contain  two  osazones,  one  of  them  being  that  of 
glycuronic  acid,  is  also  suggested.  Glycuronic  acid  gives  the  reaction 
for  pentoses. 

This  nucleo-proteid,  or  phospho-glucoproteid,  is  the  result  of  the 
decomposition  produced  by  boiling  the  proteid  in  the  pancreatic- 
cells,  and  resembles  those  which  in  the  case  of  other  organs  have- 
received  the  names  of  tissue-fibrinogen  (Wooldridge),  cytoglobin  and 
praglobulin  (Alex.  Schmidt),  nucleo-albumin  (Pekelharing),  nucleo- 
histon  (Kossel  and  Lilienfeld)  and  several  other  names.  This  more 
complicated  nucleo-proteid,  the  more  immediate  product  of  the  cells 
is  split  by  boiling  into  coagulated  proteid,  and  the  phospho-gluco- 
proteid which  is  the  more  immediate  subject  of  this  paper.  It  i& 
further  suggested  that  in  the  case  of  the  pancreas  the  more  com- 
plicated nucleo-proteid  is  identical  with  trypsin.  ^r'^ 

In  conclusion,  some  suggestions  regarding  nomenclature  are- 
made  : — 

The  term  nucle'in  should  be  restricted  to  the  insoluble  residues  left, 
after  gastric  digestion,  which  consist  of  compounds  of  proteid  and 
nucleic  acid,  and  which  by  further  decomposition  yield  xanthine-like 
substances.  The  paranucleins  of  Kossel  which  do  not  yield  these  so- 
called  nuclein-bases  include  a  number  of  very  different  substances 
(Liebermann's  lecithalbumins,  the  nuclein-like  substances  from  ich- 
thulin  which  also  yield  a  reducing  substance,  and  that  from  casein 
which  does  not,  Liebermann's  artificial  nuclein)  and  should  be  called 
pseudo-nuclems.  The  term  nucleo- albumin  should  be  given  to  sub- 
stances like  casein  which  yield  a  pseudo-nuclein,  and  nucleo-proteid  to 
those  which  yield  true  nuclein.  W.  D.  H. 

Constitution  of  Silk.  By  H.  Silbbkmann  (Chem.  Zeit.,  17,. 
1693 — 1695). — Crude  silk  fibre  consists  of  two  parts,  fibroin  the  true 
thread  substance,  and  a  gelatinous  body  which  surrounds  it  and  which 
is  termed  sericin.  On  heating  fibroin  with  barium  hydroxide  under 
pressure,  ammonia,  acetic  acid,  carbonic  anhydride,  oxalic  acid, 
tyrosine  (9"5 — 10  per  cent.)  alanine,  amidobutyric  acid,  amidoacetie 
acid,  and  an  amido-acid  with  the  formula  C4H7NO2,  are  formed. 
The  following  equation  represents  the  hydrolysis  of  fibroin, 

Cu2H,,4N4s05o  +  48H2O  =  C2H2O4  +  2H0CO3  +  C2H4O2  4-  6NH3  -h 
2C9Ha,N03  +  14C,H5NOo  -f-  14C3H,N02  +  4C4H9NO3  +  8C4H7NO2. 
(Tyrosine).         (Amidoacetic  (Alauine).         (Amidobutjric 

acid).  acid). 
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The  author  gives  a  constitutional  formula  for  silk,  according  to  which 
it  contains  three  principal  groups,  two  derived  from  carbamide  and 
one  from  tetramide.  Ue  does  not  consider  fibroin  a  homogeneous 
substance.  In  its  general  reactions,  silk  behaves  like  an  amido-acid, 
combining  both  with  basic  rosaniline,  and  with  acid  azodyes. 

J.  B.  T. 

[Note  by  Abstractor. — The  molecular  weight  of  fibroin  is  given  in  the 
original  paper  as  1970,  the  above  formula  corresponds  to  3390.] 

Haematin  Hydrochloride  and  Hydrobromide.  By  W.  KIister 
(Ber.,  27,  572 — 578). — Heematin  hydrochloride  was  prepared  by 
Nencki  and  Seiber's  method,  both  from  blood  and  from  oxyhsemo- 
globin,  by  the  action  of  amylic  alcohol  and  hydrochloric  acid  ;  re- 
crystallized  oxyhsemoglobin  from  horse  blood,  on  treatment  with 
alcohol  (93  per  cent.)  is  dehydrated  and  the  product,  called  para- 
haemoglobin,  on  treatment  with  amylic  alcohol  and  hydrochloric 
acid  also  yields  haematin  hydrochloride.  The  author's  analyses  of 
the  crystalline  compound  of  haematin  hydrochloride  and  amylic 
alcohol  point  to  the  formula  (C32H3oN4Fe03,HCl)2,C5Hi20,  instead  of 
(C32H3oN'4Fe03,HCl)4,C5Hi20,  as  given  by  Nencki,  but  only  in  one 
experiment  was  it  possible  to  expel  the  alcohol  completely  by  heating 
at  130 — 135°.  By  the  action  of  hydrogen  bromide  on  hgematin  in 
absolute  ethylic  alcoholic  solution  the  compound 

C32H3ols^4re03,HBr,C2H5-OH 

is  obtained  in  small,  dark  coloured,  rhombic  crystals.  The  alcohol  is 
•eliminated  by  treatment  with  soda.  J.  B.  T. 
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Phenomena  of  Oxidation  and  Chemical  Properties  of  Gases. 
By  F.  C.  Phillips  (Amer.  Ghem.  J.,  16,  163—187;  235—254).— 
See  this  vol.,  ii,  293,  294. 

Calcium  Carbide.  By  H.  Moissax  (GompL  reyid.,  118,  501 — 
506). — Calcium  carbide  is  obtained  by  placing  an  intimate  mixture 
of  120  grams  of  calcium  oxide  from  marble  and  70  grams  of  carbon 
from  .sugar  in  the  crucible  of  the  electric  furnace,  and  subjecting  it 
to  the  action  of  a  current  of  350  amperes  and  ?0  volts  for  15  or  20 
minutes.     The  yield  is  from  120  to  150  grams. 

The  carbide  has  the  composition  C^Go,,  and  forms  a  fused,  homo- 
geneous, black  mass,  which  cleaves  easily,  and  has  a  distinctly  crys- 
talline fracture.  The  crystals  are  brilliant  and  opaque  ;  sp.  gr.  at  18°  = 
2*22.  Calcium  carbide  is  insoluble  in  carbon  bisulphide,  light  petr- 
oleum, benzene,  and  all  ordinary  reagents.  It  is  not  altered  when 
heated  in  hydrogen  gas,  not  attacked  by  nitrogen  at  1200°,  nor  by 
silicon  or  boron  at  a  bright  red  heat.  It  is  not  attacked  by  sodium  or 
magnesium  at  the  softening  point  of  glass,  nor  by  tin  at  a  red  heat, 
nor  by  iron  at  a  dull  red  heat,  but  at  a  higher  temperature  it  yields 
a  carburetted  alloy  of  iron  and  calcium,  and  with  antimony  at  a  red 
heat  it  forms  a  crystalline  alloy  containing  calcium.  Dry  chlorine 
does  not  attack  the  carbide  in  the  cold,  but  at  245°  it  becomes  incan- 
descent, and  yields  carbon  and  calcium  chloride;  bromine  behaves 
similarly  at  350°,  and  iodine  at  305°.  At  a  dull  red  heat,  the 
carbide  burns  in  oxygen,  with  formation  of  calcium  carbonate,  and 
at  500°  it  becomes  incandescent  in  sulphur  vapour,  and  yields  calcium 
sulphide  and  carbon  bisulphide. 

Calcium  carbide  rapidly  decomposes  water,  with  evolution  of  almost 
perfectly  pure  acetylene  and  development  of  heat.  When  the  carbide 
is  heated  to  dull  redness  in  water  vapour,  the  decomposition  is  much 
less  rapid,  and  the  gas  evolved  consists  of  hydrogen  and  acetylene. 
Dilute  acids  behave  in  the  same  way  as  water,  but  fuming  nitric  and 
sulpharic  acid  attack  it  but  slightly.  Ordinary  sulphuric  acid,  how- 
ever, attacks  it,  and  an  odour  of  aldehyde  is  given  off.  When  heated 
in  a  current  of  dry  hydrogen  chloride,  the  carbide  becomes  incan- 
descent, and  the  gas  evolved  contains  a  large  proportion  of  hydrogen. 

When  calcium  carbide  is  brought  into  contact  with  fused  chromic 
anhydride,  carbonic  anhydride  is  formed,  with  incandescence.  A 
solution  of  chromic  acid  produces  only  acetylene.  Fused  potassium 
chlorate  or  nitrate  has  little  action  on  the  carbide,  but  at  a  red  heat 
oxidation  takes  place,  with  incandescence,  and  calcium  carbonate  is 
formed.  Lead  peroxide  oxidises  the  carbide,  with  incandescence, 
below  a  red  heat,  and  the  reduced  lead  contains  calcium.  When  tri- 
turated with  lead  chromate  at  the  ordinary  temperature,  the  carbide 
becomes  incandescent.    If  the  carbide  is  heated  with  absolute  alcoho), 
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in  sealed  tubes,  at  180°,  it  yields  calcium  ethoxide  and  acetylene, 
2EtOH:  +  C2Ca  =  C2H2  +  Ca(0Et)2.  The  acetylene  is  completely 
absorbed  by  ammoniacal  cuprous  chloride,  but  the  acetylide  that  is 
formed  is  black. 

If  some  fragments  of  calcium  carbide  are  allowed  to  fall  into  water 
saturated  with  chlorine,  bubbles  of  acetylene  are  at  once  evolved,  but 
take  fire  in  contact  with  the  chlorine,  and  the  odour  of  carbon 
chlorides  is  recognisable.  C.  H.  B. 

Barium  and  Strontmm  Carbides.  By  H.  Moissan  (Gompt. 
rend.,  118,  683 — 686). — Barium  carbide,  BaC2,  is  obtained  by  heating 
in  a  carbon  crucible  in  the  electric  furnace  with  a  current  of  70  vols, 
and  350  amperes,  an  intimate  mixture  of  50  grams  of  anhydrous 
barium  oxide  and  30  grams  of  carbon  from  sugar,  or  a  mixture  of 
150  grams  of  pure  barium  carbonate  and  25  grams  of  carbon  from 
sugar.  The  product  is  a  fused,  black,  brittle  mass,  composed  of  large, 
lamellar  crystals.  It  is  the  most  fusible  of  the  carbides  of  the  alkali 
earths;  sp.  gr.  =  3'75. 

Strontium  carbide,  SrC2,  is  obtained  in  a  similar  manner  with 
120  grams  of  strontium  oxide  and  30  grams  of  carbon,  or  150  grams 
of  strontium  carbonate  and  50  grams  of  carbon.  The  black  product 
has  a  lustrous,  crystalline  fracture ;  sp.  gr.  =  3'19. 

Both  carbides  are  decomposed  by  water,  with  formation  of  the 
hydroxides  and  evolution  of  pure  acetylene.  The  action  of  concen- 
trated and  dilute  acids  is  the  same  as  with  calcium  carbide  (preceding- 
Abstract).  With  the  gaseous  hydracids,  the  carbide  becomes  incan- 
descent if  the  temperature  is  sufficiently  high.  The  following  table 
gives  the  temperature  of  incandescence  of  the  three  carbides  in 
various  other  vapours. 

Dry  chlorine.  Bromine.  Iodine. 

aCa 245°  350°  305° 

CsSr 197  174  182 

CaBa 140  130  122 

The  action  of  oxygen  is  also  very  energetic,  but  requires  a  tempe- 
rature approaching  the  softening  point  of  glass  ;  under  these  con- 
ditions the  barium  carbide  becomes  vividly  incandescent.  The 
barium  carbide  is  decomposed,  with  incandescence,  by  sulphur  at  a 
temperature  somewhat  above  the  melting  point  of  the  latter,  barium 
and  carbon  sulphides  being  formed.  At  500",  strontium  carbide  is 
decomposed  in  a  similar  manner.  Selenium  decomposes  both  com- 
pounds, with  incandescence,  producing  carbon  selenide  and  a  metallic 
selenide.  Silicon  and  boron  have  no  action  at  1000° ;  nitrogen  has 
no  apparent  effect,  but  if  the  residue  is  treated  with  boiling  water^ 
after  evolution  of  acetylene,  some  ammonia  is  evolved.  At  a  dull  red 
heat,  phosphorus  produces  brilliant  incandescence,  with  formation  of 
a  phosphide ;  arsenic  acts  with  less  energy,  and  requires  a  higher 
temperature.  C.  H.  B. 

Hydrophosphocyanic  acid.  By  W.  B.  Shober  and  F.  W. 
Spani:tius  (Amer.  Chem.  J.,  16,  229— 232).  — Sodium,  free  from  oxide 


ORGANIC   CHEMISTRY.  315 

and  hydroxide,  was  introduced  into  a  hard,  glass  tube,  and  melted  in 
a  current  of  pure,  dry  hydrogen.  When  the  sodium  was  fused,  the 
hydrogen  current  was  replaced  by  a  slow  current  of  pare  and  dry 
phosphine,  the  sodium  being  kept  strongly  heated.  The  sodium  was 
gradually  converted  into  a  black  mass,  which  was  either  PHaNa, 
PHNa2,  or  PN^Hg,  or  a  mixture  of  these.  Without  allowing  the  appa- 
ratus to  cool,  the  phosphine  current  was  then  replaced  by  pure,  dry, 
carbonic  oxide,  and  this  passed  for  an  hour.  The  mass  so  produced 
was  spontaneously  inflammable  in  air,  and  was  decomposed  by  water, 
with  evolution  of  phosphine.  Treated  with  alcohol,  a  part  dissolved, 
leaving  a  black  residue,  but  the  solution  gradually  decomposed.  It 
was  found  impossible  to  isolate  any  of  the  products.  When  treated 
with  alkalis,  the  product  yields  phosphine  and  formic  acid,  from 
wiiich  the  authors  conclude  that  it  contained  hydrophosphocyanic  acid, 
HOP,  the  analogue  of  hydrocyanic  acid.  The  authors  hope  to  inves- 
tigate this  reaction  further.  L.  T.  T. 

Preparation  of  Pentadecylic  Alcohol  from  Palmitic  acid. 
By  L.  Panics  {Monatsh.,  15,  9 — 16). — The  author  has  prepared  penta- 
decylic alcohol  from  palmitic  acid,  by  first  treating  the  silver  salt  with 
iodine,  and  then  converting  the  salt,  CisHai'COOCisHai,  thus  obtained 
into  the  alcohol,  CisHai'OH  (compare  Simonini,  Abstr.,  1892,  1301  ; 
1893,  i,  391).  Pentadecylic  bromide,  CisHaiBr,  obtained  on  heating  the 
alcohol  with  concentrated  hydrobromic  acid,  at  120',  in  sealed  tubes, 
is  a  brownish  oil,  which  may  be  solidified  by  cold,  and  then  melts  at 
14 — 15°.  On  treatment  with  alcoholic  potassium  cyanide,  and  sub- 
sequent hydrolysis,  it  yielded  traces  of  palmitic  acid.  Penta- 
decylic acetate,  C15H31OAC,  is  obtained  on  heating  the  alcohol  with  a 
large  excess  of  acetic  anhydride,  in  sealed  tubes  for  20  hours,  at 
200°.  It  boils  at  230°,  under  a  pressure  of  70  mm.,  has  an  ethereal 
odour,  and,  when  strongly  cooled,  forms  a  wax-like  mass,  which 
melts  at  10 — 11°.  On  oxidation,  the  alcohol  is  converted  into  penta- 
decoic  acid,  Ci4H29*COOII,  which  is  obtained  in  the  form  of  a  white 
mass,  having  a  mother-of-pearl  lustre.  This  melts  at  50°,  yields  an 
amorphous,  white  silver  salt,  and  appears  to  be  identical  with  the 
acid  (m.  p.  51°)  obtained  from  methyl  pentadecyl  ketone  by  Krafft 
(Abstr.,  1880,  34).  G.  T.  M. 

Compounds  of  Amidoguanidine  and  Sugars.  By  H.  Wolff 
(Ber.,  27,  971 — 974). —  Glucosoamidoguanidinc  hydrochloridej 

C7HieN403,HCl  4-  H2O, 

is  prepared  by  the  interaction  of  amidoguanidine  hydrochloride  and 
glucose  (dextrose)  in  alcoholic  solution  ;  it  is  deposited  in  rhombic 
crystals,  and,  when  dried,  melts  at  165°.  The  specific  rotatory 
power  [a]D  =  —  8'94.  On  treatment  with  dilute  hydrochloric  acid, 
the  compound  is  hydrolysed,  but  the  action  is  incomplete.  The 
sulphate  crystallises  in  thin  plates,  the  acetate  in  needles ;  both  are 
leevogyrate.  The  hydrogen  sulphate  is  hquid;  and  the  nitrate  crystallises 
in  needles  melting  at  180°.     The  hea^acetyl  derivative,  CgHnNiOjAc^ 

z  2 


316  ABSTRACTS  OP  CHEMICAL  PAPERS. 

+  H2O,  is  crystalline,  and  leevogjrate ;  five  acetyl  groups  are 
eliminated  by  the  action  of  acids  or  alkalis,  and  the  product, 
C9H16N4O5  +  2H2O,  is  deposited  from  water  in  rhombic  crystals ;  it 
is  dextrogyrate,  and  has  a  slightly  sweet  taste.     It  is  a  derivative  of 

nh:c-n-n:r  ^       ,  , 

dicyanogen,   containing  the   group  li-pivr         loi'^ed   trom    the 

acetyl  compound  NH*.C(N'HAc)*NH']S'!R,  and  is  stable  towards  acids 
and  alkalis.  J.  B.  T. 

Yeast-gum.  By  E.  Salkowski  (Ber.,  27,  925 — 926;  compare 
this  vol.,  i,  222). — Since  the  publication  of  the  paper  referred  to 
above,  the  author  has  become  acquainted  with  a  paper  on  the  same 
subject  published  by  Hessenland,  in  the  Zeit.  Vereins  Bilhenzuck-Ind., 
1892,  671.  Hessenland  finds  that  the  composition  of  yeast-gum  is 
expressed  by  the  formula  CeHioOg,  whereas  according  to  the  author  it 
is  C12H22OU  (substance  dried  at  110°).  Hessenland  finds  that  on 
hydrolysis,  tZ-mannose,  accompanied  by  a  little  dextrose,  is  formed. 
The  author  considers  that  this  seems  to  show  that  yeast-gum,  at  all 
events,  when  prepared  by  the  process  used  by  Hessenland,  is  a  mix- 
ture of  compounds.  A.  H. 

Action  of  Nitric  acid  on  Aldehydes  and  Ketones.  By  H. 
Apetz  and  C.  Hell  (Ber.,  27,  933—948;  compare  Ber.,  14,  979).— 
Nitric  acid  acts  on  methyl  hexyl  ketone  and  on  acetophenone  vv^ith 
the  production  of  a  small  amount  of  a  nitrile,  whilst  no  substance  of  this 
class  is  formed  vs^hen  benzaldehyde  or  furf uraldehyde  is  thus  treated. 
The  action  of  the  acid  on  acetone  is  of  a  complicated  character,  and 
has  also  been  investigated  by  Behrend  and  Schmidt  (Abstr.,  1893,  i, 
303).  When  acetone  is  slowly  added  to  cooled  fuming  nitric  acid,  a 
violent  action  occurs,  and  an  oil  is  formed,  probably  a  mixture; 
when  this  is  treated  with  ammonia,  it  yields  a  substance,  probably 
C24H22N18O6,  which,  crystallises  in  thin  scales  of  a  greyish-yellow 
colour,  and  characteristic  lustre.  When  treated  with  acetic  chlor- 
ide, it  yields  an  ace^t/Z-derivative  of  the  formula  C24H2oN"i806Ac2, 
which  crystallises  from  alcohol  in  large,  yellowish-white,  silky 
needles  melting  at  164 — 165°.  It  was  found  impossible  to  regenerate 
the  original  substance  by  the  hydrolysis  of  this  acetyl-derivative. 
The  henzoyl-deriYSitiYe,  C24Hi9]^i806Bz3,  forms  small,  yellowish-white 
needles,  melting  at  193 — 195°.  A  nitro-derivative  can  also  be  obtained, 
which,  like  the  benzoyl  compound,  contains  three  acid  groups.  It 
forms  long,  yellowish- white  needles,  which  decompose  with  evolution 
of  gas  when  heated.  The  compound  C24H22N'i306  also  yields  a  bromo- 
derivative,  which  forms  microscopic,  yellow  crystals,  and  appears  to 
have  the  formula  C24Hi4]S'i806Br8. 

When  the  compound  C24H22N'i806  is  oxidised  with  potassium  per- 
manganate solution,  an  acid  of  the  formula  CaHglSraOa  is  formed, 
which  is  being  further  investigated. 

The  authors  are  of  opinion  that  the  oil  obtained  by  the  action  of 
nitric  acid  on  acetone  contains  a  compound,  COMe-C(OH)!NOH, 
from  which  the  crystalline  substance  of  the  formula   C24H22N1.8O6  is 
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obtained  by  the  addition  of  the  elements  of  ammonia  and  the  elimi- 
nation of  the  elements  of  water.  A.  H. 

Derivatives  of  Ethereal  Salts  of  Cyanacetic  acid.    By  P.  T. 

MuLLER  (Ann.  Chim.  Fhys.,  [7],  1,  463 — 547). — By  boiling  succinic 
chloride  with  ethylic  sodiocyanacetate  in  presence  of  ether,  or  by 
mixing  the  reagents  in  presence  of  benzene  at  the  ordinary  tempera- 
ture, there  are  formed  ethylic  succinocyanacetate, 

CH2<^^g>C:C(CN)-C00Et, 

melting  at  125—126°  (see  Abstr.,  1891,  1337),  and  ethylic  succino- 
dicyanacetate  (Abstr.,  1893,  i,  143). 

If  ethylic  sodiocyanacetate  is  boiled  with  phthalic  chloride,  two 
isomeric  ethj lie  phthalocyaiiacetates  are  formed  (Abstr.,  1893,  i,  467). 
When  the  reaction  takes  place  at  the  ordinary  temperature,  a  third 
compound,  ethylic  jphthalodicyanacetate,  is  also  formed.  It  has  pro- 
bably the  constitution   CO<Q'_^>C:C(CN)-COOEt,    and   melts   at 

158—160°. 

Ethylic  isonitrosocyan  acetate  (Abstr.,  1891,  1450)  melts  at 
128 — 129°;  two  molecular  proportions  of  it  combine  with  one  of 
certain  amines,  forming  compounds  which  are  resolved  into  the  base 
and  isonitrosocyanacetic  acid  by  alkalis.  The  compounds  formed 
with  aniline,  orthotoluidine,  and  paratoluidine,  melt  at  91 — 92°,  95°, 
and  93 — 94°  respectively.  When  the  ethylic  salt  just  described  is 
boiled  with  ethylic  iodide  and  sodium  ethoxide,  it  is  further  ethyl- 
ated,  and  gives  rise  to  the  compound  COOEt-C(C]S')!NOEt,  which 
boils  at  125 — 127°  under  a  pressure  of  22 — 24  mm.  Potassium 
isonitrosomalonate  (Baeyer,  Annalen,  131,  295)  is  obtained  when 
ethylic  isonitrosocyanacetate  is  boiled  with  33  per  cent,  potash ; 
whilst  isonitrosocyanacetic  acid  (Wolff  and  Gans,  Abstr.,  1891,  897; 
Soderbaum,  ibid.,  1184)  is  formed  when  the  ethylic  salt  is  heated 
with  7  per  cent,  soda  at  55 — 60°.  When  ethylic  isonitrosocyanace- 
tate is  treated  with  alcoholic  hydrogen  chloride,  ethylic  isonitroso- 
malouate  (Conrad  and  Bischoff,  Annalen,  209,  211)  is  formed. 

Methylic  isonitrosocyanacetate  (Abstr.,  1891,  1450)  melts  at 
119 — 120°  ;  it  crystallises  from  water  with  IHgO,  the  hydrated  com- 
pound  melting  at  60 — 65°.  When  ethylated,  it  yields  the  compound 
COOMe-C(CN):NOEt,  which  boils  at  121—124°  under  a  pressure  of 
23—25  mm.  The  benzoyl  derivative,  COOMe-C(CN):NOBz,  melts  at 
131 — 132°.  Methylic  isonitrosocyanacetate  yields  methylic  isoniti*oso- 
malonate  when  treated  with  alcoholic  hydrogen  chloride  ;  this  melts 
at  66—67°. 

When  ethylic  fumarate  is  heated  with  ethylic  sodiocyanacetate  in 
alcoholic  solution,  and  the  product  boiled  with  dilute  sulphuric  acid, 
ethylic  a-cyanotricaiballylate  is  obtained,  which,  on  hydrolysis  with 
hydrochloric  acid,  yields  the  corresponding  acid  (Simpson,  Annalen, 
128,  353).  Ethylic  citraconate  reacts  in  a  similar  manner  with 
ethylic  sodiocy^anacetate  (see  also  Abstr.,  1892,  1181). 

A.  R.  L. 
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/3-Dibromopropionic  acid.  By  R.  Thomas-Mamert  (Compt 
rend.,  118,  {Jb2—t)6S).—^-Dibroynopropiomc  acid,  CHBrg-CHa'COOH, 
is  obtained  by  heating  /3-bromacrylic  acid,  CHBrlCH'COOH,  in 
sealed  tubes  at  100°  with  fuming  hydrobromic  acid.  The  product  is 
dissolved  in  benzene,  decolorised  by  means  of  animal  charcoal,  and 
allowed  to  crystallise.  It  forms  long,  rhombic  prisms,  which  melt 
at  71°  (uncorr.).  The  crystals  always  show  the  faces  p'  and  the 
facettes  e',  sometimes  together  with  the  faces  h'  or  a'.  They  show 
the  combinations  p  e  li,  and  p  e  a,  and  the  angles  observed  are 
aa\  109°  20' ;  pe',  137°  30' ;  ee\  85°;  pa\  109°  27'.  The  ratios  of  the 
axes  a'.h'.c  =  0-649  :  1  :  0-916. 

When  the  acid  is  treated  with  alcoholic  potash,  ^-bromacrylic  acid 
is  obtained,  melting  at  115°.  C.  H.  B. 

Isocaproic  acid  and  the  Solubilities  of  its  Calcium,  Barium, 
and  Silver  Salts.  By  J.  Koxig  (Monatsh.,  15,  17— 27).— As  con- 
tradictory statements  have  been  published  regarding  the  barium  and 
calcium  salts  of  this  acid,  the  author  has  considered  it  desirable  to 
synthesise  them  from  pure  materials.  The  method  adopted  was  to 
prepare  ethylic  isobutylmalonate,  CuHaoOi,  which  boils  at  225 — 226°, 
by  gradually  adding  sodium  ethoxide  in  alcoholic  solution  to  a  mix- 
ture of  isobutylic  iodide  and  ethylic  malonate.  From  this  the 
free  acid  C7H12O4,  Avhich  forms  drusy  masses  of  crystals,  and  melts  at 
107°,  was  obtained ;  and  this,  on  heating  in  a  reflux  apparatus,  was 
resolved  into  carbonic  anhydride  and  isohutylacetic  acid.  The  latter 
boils  at  197 — 198°,  and  furnishes  the  following  salts.  The  calcium 
salt,  Ca(C6Hu02)2  4-  5H5O,  crystallises  in  slender  needles,  and  has  the 
solubility  s  =  7-38  -  0-12402  {t  -0-8)  +  0-00182  {t  -0-8)1  The 
bariuvi  salt,  (C6Hii02)2Ba  +  4H2O,  crystallises  in  needles  resembling 
the  calcium  salt,  and  has  the  solubility  s  z=  14-28  —  0-11648  {t  -0-5) 
+  0-00176  (t  — O'o)-.  The  silver  salt  forms  groups  of  feathery 
crystals,  and  has  the  solubility  s  =  0*1674  —  0-000849  (t  -1)  -f 
0-0000322  (t  -1)-.  G    T.  M. 

Stereoisomeric  a-Methyl-/3-chlorocrotonic  acids.  B7  R.  Otto 
(Ber.,  27,948—949;  compare  Abstr.,  1890,  957).  When  dichloro- 
dimethylsuccinic  acid  is  heated  with  water  at  120 — 130°,  both  of  the 
isomeric  chlorotiglic  acids  (melting  at  73°  and  55°)  are  formed,  and 
not  merely  the  derivatives  of  higher  melting  point,  as  formerly  sta.ted. 

A.  H. 

Derivatives  of  ^-Hydroxycaproic  acid.  By  J.  Zellner 
(Monatsh.,  15,  29 — 36). — The  starting  point  of  this  investigation  was 
Wolff's  lactone  of  normal  o-hydroxycaproic  acid, 

prr  ^CH2-CHMe.  ^ 
^^^<CH2 C0>^' 

(Annalen,  216,  128),  which  was  dissolved  in  10  times  its  weight  of 
phosphorus  oxj^chloride,  and  heated  in  a  water  bath  for  two  hours 
with  a  molecular  equivalent  of  phosphorus  pentachloride.  On  distil- 
ling off  the  phosphorus  oxjchloride  in  a  vacuum,  and  boiling  the 
resulting    chloride    of     c-chlorocaproic    acid    with    alcohol,    ethylic 
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c-cMorocaproate,  C8H15CIO2,  was  obtained.  This  substance  boils,  with 
slight  decomposition,  at  217 — 221°,  is  insoluble  in  water,  dissolves  in 
alcohol  and  ether,  has  a  peculiar  fruity  smell,  and  a  sp.  gr.  1-04  at 
20".  On  heating  with  potassium  phthalimide  at  180°,  it  is  resolved 
into  a  mixture  of  hydrochloric  acid  and  the  ethylic  salt  of  an  unsatu- 
rated acid,  C8H14O2;  and,  on  heating  with  alcoholic  ammonia  at. 
160 — 170°,  it  is  converted  into  a  yellow,  syrupy  compound  which  is 
most  proba-bly  a-methyl-a-piperidone,  for,  on  distillation  with  zinc 
dust,  it  gives  rise  to  a-pipecoline.  G.  T.  M. 

Substituted  Crotonolactones  and  Mucobromic  acid.  By  H. 
B.  Hill  and  R.  W.  Cornelison  {Amer.  Ghem.  J".,  16,  188— 213).— In 
1890,  Hill  and  Jackson  (Abstr.,  1890,  600),  by  the  action  of  hydro- 
chloric acid  on  y8^-dichloropyromucic  acid,  obtained  a  compound 
C4H3CIO2  (melting  at  52—53°),  and  Hill  and  Sanger  (Proc.  Amer. 
Acad.,  21,  158)  obtained  a  similar  compound  CiHsBrOz  (melting  at 
'I^l^)  amongst  the  products  of  the  action  of  soda  on  pyromucic  tetra- 
bromide.     The  authors  have  studied  these  and  analogous  reactions. 

^-Bromocrotonolactone^  C4H3Br02,  is  formed,  with  evolution  of  carb- 
onic anhydride,  when  /3^-dibromopyromucic  acid  is  boiled  with  con- 
centrated hydrobromic  acid,  and  also  by  the  partial  reduction  of  a/3-di- 
bromocrotonolactone.  It  melts  at  58°,  boils  under  18  mm.  pressure 
at  140°,  and  distils  with  steam.  It  crystallises  in  hexagonal  plates  or 
truncated  prisms,  is  readily  soluble  in  boiling  water,  alcohol,  and 
benzene,  sparingly  in  light  petroleum.  Alkalis  cause  the  separation  of 
alkali  bromides,  whilst  aniline  appears  to  form  a  substitution  deriva- 
tive which,  however,  could  not  be  isolated.  Bromine,  in  the  cold,  forms 
an  additive  product,  tribromobutyrolactone,  C^HaBraOz,  which  crystal- 
lises in  brilliant  prisms  melting  at  63 — 64°.  At  100°,  bromine 
forms  mucobromyl  bromide;  no  characteristic  oxidation  products 
could  be  obtained. 

a/B-DlbromocrotonoIactone,  C4H2Br202,  is  formed,  with  evolution  of 
carbonic  anhydride,  when  tribromopyromucic  acid  is  heated  at  130° 
with  dilute  sulphuric  acid  (sp.  gr.  1*43),  or  boiled  with  concentrated 
hydrobromic  acid.  It  crystallises  in  six-sided  plates  or  in  prisms,  is 
sparingly  soluble  in  cold  alcohol,  ether,  light  petroleum,  or  water, 
easily  so  in  benzene  or  chloroform.  It  melts  at  90 — 91°,  boils  under 
18  mm.  pressure  at  145°,  and  distils  rapidly  with  steam.  It  is  very 
stable  towards  acids,  but  unstaV^le  towards  alkalis,  in  which  it  dissolves 
with  formation  of  alkali  bromides,  yielding  a  yellow  solution.  When 
dilute  potash  is  employed,  2  mols.  of  the  latter  are  neutralised,  whilst 
only  1  mol.  of  potassium  bromide  is  formed,  thus  leaving  but  little 
doubt  of  its  lactonic  structure.  It  is  converted  into  mucobromic  acid 
by  boiling  with  bromine  and  water.  It  may  be  crystallised  un- 
changed from  strong  nitric  acid,  but  by  long  boiling  with  the  latter 
is  converted  into  mucobromic  and  dibromomaleic  acids.  It  does  not 
combine  with  hydrogen  sodium  sulphite,  whilst  aniline  and  phenyl- 
hydrazine  both  remove  bromine  from  it.  When  treated  with  zinc 
and  dilute  sulphuric  acid,  a  lactone  of  hydroxycrotonic  acid  is 
formed,  thus  establishing  its  structure.    ' 

When  digested  with  bromine  water,  the  lactone  is  slowly  converted 
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into  mncobromic  acid,  the  oxidation  being  much  hastened  by  nsing 
concentrated  hydrobromic  acid  as  the  solvent  for  the  bromine. 
Chromic  acid  and  silver  oxide  cause  more  complete  oxidation,  carb- 
onic anhydride  being  evolved,  and  only  traces  of  mucobromic  and 
dibromomale'ic  acids  formed. 

This  compound  is  identical  with  that  erroneously  described  by 
Toennies  (Abstr.,  1879,  918)  as  dibromofumaric  aldehyde.  It  may 
also  be  produced  by  acting  on  phosphorus  dissolved  in  carbon  bi- 
sulphide with  an  intimate  mixture  of  equivalent  weights  of  iodine 
and  mucobromic  acid,  or  by  the  reduction  of  mucobromyl  bromide. 
Bromine  does  not  act  on  the  lactone  in  the  cold,  but  at  100°,  1  mol.  prop, 
of  bromine  produces  mucobromyl  bromide,  whilst  with  excess  of  brom- 
ine, unsymmetrical  dibromomaleic  bromide,  C4Br402,  is  formed.  The 
latter  crystallises  from  light  petroleum  in  leaflets  which  are  ex- 
tremely soluble  in  alcohol,  ether,  chloroform,  benzene,  and  carbon 
bisulphide,  more  sparingly  in  light  petroleum ;  it  has  a  strong, 
suffocating  odour  like  that  of  the  acid  dibromanhydrides,  and  melts 
at  58 — 59°.  When  heated  with  water,  it  is  slowly  converted  into 
dibromomaleic  acid.  The  authors  have  as  yet  been  unable  to  obtain 
either  this  compound  or  an  isomeride  from  dibromomaleic  acid. 
When  the  lactone  is  treated  with  aniline,  aniline  bromide  is  separated 
and  oL-phenylamido-^-hTomocrotonolactone  formed.  This  crystallises  in 
needles  or  plates  ;  if  quickly  heated,  it  melts  at  186 — 187° ;  if  slowly, 
it  decomposes  and  melts  about  165°.  It  is  easily  soluble  in  boiling 
glacial  acetic  acid,  sparingly  in  the  other  organic  solvents,  and  in 
water. 

It  dissolves  in  warm  alkalis,  and  is  deposited  unchanged  if  the 
solution  is  cooled  rapidly ;  but  if  the  solution  is  kept  warm,  decom- 
position takes  place  with  formation  of  phenylic  isocyanide.  oc-Iodo-ft- 
hromocrotonoladone  is  formed  from  the  dibromolactone  by  the  action 
of  aqueous  hydriodic  acid ;  it  forms  colourless  prisms,  colours  on 
exposure  to  air,  and  melts  at  119 — 120° ;  it  resembles  the  dibromo- 
derivative  in  its  properties.  Hydriodic  acid  causes  the  separation  of 
iodine,  and  the  formation  of  a  viscous,  oily  substance,  but  the 
products  could  not  be  isolated.  With  aniline,  it  yields  a-phenyl- 
amido-/3-bromocrotonolactone  already  described,  and,  on  reduction 
with  zinc  dust,  yS-bromocrotonolactone. 

The  authors  consider  that  the  results  of  their  investigations  esta- 
blish for  the  lactones  the  respective  formulae 

^,    II  >0,         /Q    II  >,    and  ocB,    n  >(J. 

CH-CH,  ^'  CX-CH^  CX-CH^ 

L.  T.  T. 

Substituted  Crotonolactones  and  Mucobromic  acid.  By  H. 
B.  Hill  and  R.  W.  Cornelison  (Amer.  Chem.  /.,  16,  277—307; 
compare  preceding  abstract). — a-Bromocrotonolactone,  CiH3Br02,  pre- 
pared by  the  action  of  zinc  dust  and  acetic  acid  on  bromomaleic 
bromide,  is  also  formed  by  the  action  of  bromine  on  jS-bromo- 
pyromucic  acid  in  aqueous  solution.  It  crystallises  in  long,  trans- 
parent prisms,  melts  at  77°,-  and  dissolves  freely  in  boiling  water, 
alcohol,  and  chloroform,  but  only  sparingly  in  carbon  bisulphide,  ether. 
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benzene,  and  light  petroleum.  Bromine  converts  it  into  a^-dibromo- 
crotonolactone  and  mncobromic  bromide;  but  when  oxidised  by  bromine 
water,  it  yields  mucobromic  acid  and  much  carbonic  anhydride  (com- 
pare Hill  and  Sanger,  Proc.  Arner.  Acad.,  21,  158;  Abstr.,  1884, 
1305).  OL-Phenylamidocrotonolactone  is  obtained  by  the  interaction  of 
a-bromocrotonolactone  and  aniline,  also  by  reducing  a-phenylamido- 
y3-bromocrotonolactone  w^ith  sodium  amalgam  in  alcohol.  It  crystal- 
lises in  aggregates  of  needles,  melts  at  217 — 218°,  and  dissolves  readily 
in  boiling  alcohol  and  in  hot  glacial  acetic  acid,  sparingly  in  boiling 
water,  hot  benzene,  or  chloroform,  and  scarcely  at  all  in  ether,  light 
petroleum,  and  carbon  bisulphide. 

ay3-Dibromocrotonolactone  is  reduced  to  crotonolactone  by  zinc  and 
dilute  sulphuric  acid  at  100°. 

Mucochloric  bromide,  C4HCl302Br,  prepared  by  the  action  of  phos- 
phorous bromide  on  mucochloric  acid,  crystallises  in  large,  trans- 
parent plates,  melts  at  36°,  and  dissolves  readily  in  alcohol,  ether, 
chloroform,  carbon  bisulphide,  and  benzene,  but  more  sparingly  in 
light  petroleum.  Its  alcoholic  solution  gives  a  transient,  deep  purple 
colour  with  alkalis. 

ap-JDichlorocrotonolactone,  C4H2C1202,  is  the  product  obtained  by  re- 
ducing mucochloric  bromide  by  stannous  chloride  in  hydrochloric  acid  ; 
it  crystallises  in  long,  silky  needles  or  in  six-sided  plates,  melts  at 
50 — 51°,  boils  at  114 — 115°  (18  mm.),  and  dissolves  in  boiling  water, 
benzene,  chloroform,  alcohol,  ether,  and,  more  sparingly,  in  carbon 
bisulphide.  It  yields  mucochloric  acid  on  oxidation.  With  aniline, 
it  forms  OL-jphenylamido-fi-crotonolactone,  which  crystallises  in  flat 
prisms,  melts  at  183°,  and  dissolves  freely  in  boiling  alcohol  and 
boiling  chloroform,  more  sparingly  in  carbon  bisulphide,  but  not 
at  all  in  light  petroleum.  Hydriodic  acid  converts  a^-dichloro- 
crotonolactone  into  oi-iodo-^-chlorocrotonolactone ;  this  crystallises  in 
long,  flat  needles,  melts  at  108 — 109°,  and  dissolves  in  hot  alcohol, 
benzene,  or  ether,  and,  more  sparingly,  in  chloroform  and  carbon  bi- 
sulphide. 

^-Chlorocrotonoladone  is  prepared  by  reducing  a/3-dichlorocrotono- 
lactone  by  zinc  dust  in  acetic  acid  ;  it  crystallises  in  flat  prisms,  melts 
at  25 — 26°,  boils  at  124 — 125°  (18  mm.),  and  dissolves  in  hot  water, 
alcohol,  ether,  chloroform,  and  benzene,  but  only  sparingly  in  light 
petroleum.  It  is  also  formed  when  y3^-dichloropyromucic  acid  is 
heated  with  acids. 

Mucojohenoxybromic  hrornide,  OPh'CiHzBrOz,  produced  by  the 
action  of  phosphorous  bromide  on  mucophenoxybromic  acid  {Proc. 
Amer.  Acad.,  21,  262;  Abstr.,  1884,  731),  crystallises  in  needles, 
melts  at  95 — 96°,  and  dissolves  readily  in  etlier,  chloroform,  benzene, 
and  hot  alcohol,  but  only  sparingly  in  light  petroleum.  It  is  easily 
reduced  to  a.-phenoxy-^-broviocrotonolacto'ne,  which  is  crystalline,  and 
is  soluble  in  ether,  chloroform,  benzene,  glacial  acetic  acid,  and  hot 
alcohol. 

When  the  last-named  lactone  is  dissolved  in  a  hot  solution  of 
potassium  hydroxide  and  excess  of  hydrochloric  acid  is  added,  a- 
phenoxy-ld-bromo->^-hydroa'i/crofoiiic  acid  crystallises  out ;  it  forms  flat, 
rectangular  prisms,  with  IH3O,  melts  at  about  98°,  and  dissolves  in 
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alcohol,    ether,    hot    chloroform,    and    in   benzene,   but  not  in   light 
petroleum ;  the  harinm  salt,  with  8H2O,  is  soluble  in  water. 

Mi(copln") I oxy chloric  bromide  crystallises  in  stellate  needles,  melts  at 
89 — 90",  and  dissolves  freely  in  hot  alcohol.  When  reduced,  it  yields 
c(.-phe7ioxy-/S-chlorocrotonolactone,  which  crystallises  in  six-sided  plates 
or  flat  prisms,  melts  at  67 — 68°,  and  dissolves  in  ether,  chloroform, 
benzene,  carbon  bisulphide,  hot  alcohol,  and  ligbt  petroleum,  but 
not  in  water.  By  alkalis  it  is  converted  into  cc-phe7ioxy-^-chloro-^/- 
hydrojcycrotonic  acid;  this  crystallises  in  flat,  rectangular  prisms 
with  IHgO,  melts  at  about  76°,  and  dissolves  readily  in  alcohol, 
ether,  chloroform,  and  benzene,  less  freely  in  carbon  bisulphide  and 
light  petroleum,  but  only  sparingly  in  water,  which,  when  hot,  con- 
verts it  into  the  lactone ;  the  harinm  salt,  with  SHjO,  is  soluble  in 
water. 

Mucohromoxime,  CiHgBraNOs,  obtained  by  the  interaction  of  muco- 
bromic  acid  and  hydroxylamine  in  alkaline  solution,  is  a  granular 
precipitate  without  definite  melting  point ;  it  dissolves  in  alcohol, 
ether,  and  boiling  water.  When  allowed  to  stand  in  the  liquid  from 
which  it  is  precipitated,  it  rapidly  changes  into  its  anhydride, 
C4HBr2l^Oo,  which  crystallises  in  dendritic  needles,  melts  about 
117 — 118°,  and  dissolves  in  alcohol,  chloroform,  and  benzene;  when 
heated  above  its  melting  point,  it  changes  into  its  isomeride,  dibromo- 
male'inimide  (Abstr.,  1884,  1115)  ;  when  heated  with  water,  it  jdelds 
hydrogen  ammonium  dibromomaleate.  The  methyl  derivative  of 
mucohromoxime,  CiHaBsNOaMe,  is  obtained  by  the  reaction  between 
hydroxylamine,  mucobromic  acid,  and  boiling  methylic  alcohol ;  it 
crystallises  in  felted  needles,  melts  at  146 — 147°,  and  dissolves  in 
alcohol  and  hot  water,  but  only  sparingly  in  chloroform,  benzene,  and 
cold  water. 

Mucohromamide,  C4HBro02*N'H2,  is  produced  when  ammonia  is 
passed  into  an  ethereal  solution  of  ethylic  mucobromate.  It  crystal- 
lises in  colourless,  dendritic  needles,  melts,  with  decomposition,  at 
about  170°,  and  dissolves  readily  in  hot  alcohol. 

By  reactions  analogous  to  those  just  described,  there  were  ob- 
tained :  MticochloToxime,  crystallising  m  felted  needles,  melting  about 
90°,  and  soluble  in  alcohol  and  ether  ;  the  -me^A^/^-derivative  of  muco- 
chloroxime,  crystallising  in  flat  needles,  melting,  when  quickly 
heated,  at  135°,  and  soluble  in  alcohol,  ether,  and  chloroform  ;  muco- 
chloramide,  crystallising  in  oblique  prisms,  melting  at  166°,  and  solu- 
ble in  alcohol  and  hot  water;  mucophenoxyhromoxime,  crystallising  in 
long  needles,  melting  at  120 — 185,  and  soluble  in  alcohol  and  in 
ether  ;  and  mttcophenoxychloroxime,  crystallising  in  aggregates  of 
needles,  melting  at  112 — 125°,  and  soluble  in  alcohol  and  in  ether. 

A.  G.  B. 

c/s-Glutaconic  acid.  By  B.  Buchnkk  (Ber.,  27,  881—883). — 
A  comparison  of  the  glutaconic  acid  prepared  from  methylic  pyrazo- 
lone-3  :  5-dicarboxylate  (Ber.,  23,  703),  and  that  from  chloroform  and 
sodium  malonate,  proves  the  identity  of  the  two  preparations.  The 
pure  acid  when  heated  rapidly  melts  at  138°  ;  under  other  conditions  at 
136 — 137° ;  and,  when  slowly  heated,  at  134"^.  The  acid  is  cis-g\uta- 
conic  acid,  seeing  that  when  heated  with  acetic  chloride  it  is  converted 
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into  an  anhydride  which  with  soda  yields  the  sodium  salt  of  the  original 
acid.  When  heated  at  100°,  a  cherry-red  coloration  is  produced.  A 
stereoisomeride  could  not  be  prepared  by  heating  it  with  hydrochloric 
or  hydrobromic  acid,  and  the  acid  remains  unchanged.  When  melted 
with  potassium  hydroxide,  it  is  decomposed,  with  the  production  of 
malonic  acid,  a  part  of  the  latter  being  also  decomposed  into  acetic 
acid.  The  anhydride  crystallises  in  flat,  pale  yellow  needles,  and 
melts  at  87°.  E.  C.  R. 

Elimination  of  Carbonic  Oxide  from  Ethylic  Oxalacetate 
and  its  Derivatives.  By  W.  Wislicenus  {Ber.,  27,  792—798).— 
When  etbylic  oxalacetate,  or  a  derivative  of  it,  is  heated  at  150 — 190°, 
or  distilled  under  ordinary  pressure,  it  loses  carbonic  oxide  and 
yields  ethylic  malonate,  or  a  derivative,  COOEt'CO'CHa'COOEt  = 
CO  +  CH2(C00Et)o.  This  reaction,  which  it  is  proposed  to  term 
"carbon  monoxide  elimination"  ("  Kohlenoxydspaltung "),  is  the 
main  one  in  the  case  of  the  derivatives,  but  with  ethylic  oxalacetate 
itself  other  reactions  take  place  in  addition.  Some  condenses  forming 
products  of  higher  boiling  point,  and  some  reacts  with  the  water 
thus  formed,  yielding  carbonic  anhydride  and  ethylic  pyruvate, 
C00Et-CH2-C0-C00Et  +  H2O  =  CO2  -f  EtOH  +  CHs-CO-COOEt. 

Ethylic  oxalacetate,  methyloxalacetate,  and  oxalosuccinate  have 
been  found  to  undergo  the  above-mentioned  change,  yielding  respec- 
tively ethylic  malonate,  ethylic  methylmalonate  (isosuccinate),  and 
ethylic  ethenyltricarhoxylate,  COOEt-CH2-CH(COOEt)2.  The  last 
substance  boils  at  276°  (uncorr.  ;  at  152 — 153°  under  14  mm.  pres- 
sure). The  acid  itself  melts  at  159°.  Its  sodium  salt  aiid.  barium  salt, 
with  IH2O,  were  prepared.  When  heated,  it  decomposes  into  car- 
bonic anhydride  and  succinic  acid.  C.  F.  B. 

Decomposition  of  Tartaric   and   Citric  acids  by  Sunlight. 

By  W.  Seekamp  {Annalen,  278,  373—374). — A  5  per  cent,  solution 
of  tartaric  acid,  in  which  1  per  cent,  of  uranic  oxide  was  dissolved, 
was  exposed  to  sunlight.  Gas  was  soon  evolved,  and  the  liquid  be- 
came green,  due  to  the  reduction  of  the  uranic  oxide.  After  a  month, 
the  liquid  was  examined,  and  found  to  contain  aldehyde,  which  was 
removed  by  distillation.  The  residual  liquid,  which  had  an  acid  re- 
action, was  neutralised  with  lead  hydroxide,  and  from  the  resulting  pre- 
cipitate, on  decomposition  with  hydrogen  sulphide,  tartaric,  malic, 
and  succinic  acids  were  obtained,  whilst  the  filtrate  contained  a  cupric 
reducing  substance,  together  with,  perhaps,  propionic  acid.  Citric 
acid  behaved  in  a  similar  manner.  A.  R.  L. 

Dissociation  of  Potassium  Hydrogen  Tartrate.    By  A.   A. 

NoYES  (Zeit.  physical.  Chenn.,  13,  417 — 418). — The  dissociation  was 
determined  by  the  inversion  of  sugar,  according  to  Trevor's 
method  (ibid.,  10,  321),  a  platinum  tube  being  employed,  and 
the  rate  of  inversion  compared  with  that  induced  by  acetic  acid. 
The  reaction  constant  of  a  00351  solution  of  potassium  hydrogen 
tartrate  was  0 '0042 2 ;  that  of  a  0"  00 785  solution  of  acetic  acid  was 
0'00463  ;  whence  if  x  is  the  degree  of  dissociation  of  the  hydrogen 
atom  of  the  salt,  and  a  that  of    the  acid,  0*00785   a  :  0'0351   x  = 
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0*00467  :  0-00422.  For  the  dilution  employed,  a  =  4-67  per  cent., 
whence  x  =  0944  per  cent.,  and  the  value  for  the  dissociation  con- 
stant of  the  acid  ions  H'C4H406  is  000012.  From  these  numbers,  the 
author  deduces  the  composition  of  the  solution  of  the  salt,  which  he 
calculates  to  contain  about  8  per  cent,  of  free  undissociated  acid. 

L.  M.  J. 

Solubility  of  Potassium  Hydrogen  Tartrate.  By  A.  A.  Noyes 
and  A.  A.  Clement  {Zeit.  physikal.  Chem.,  13,  412 — 416). — The 
influence  of  several  salts  on  the  solubility  of  potassium  hydrogen  tar- 
trate was  investigated.  The  salts  used  were  the  chloride,  chlorate, 
bromide,  iodide,  nitrate,  acetate,  and  sulphate  of  potassium.  Blarez's 
conclusion  that  potassium  salts  in  equivalent  amounts  have  equal 
effects  in  lowering  the  solubility  appears  to  be  only  a  first  approxi- 
mation. The  authors'  experiments  show  that  the  three  haloids  have 
equal  effect ;  the  nitrate  has  a  somewhat  smaller  effect,  the  chlorate 
smaller  still,  and  the  sulphate  the  least  of  all  the  salts  examined. 
Acetic  acid  causes  an  increase  in  the  solubility.  This  is  explained  by 
the  fact  that  the  acetic  acid  is  only  slightly  dissociated,  so  that  the 
hydrogen  ions  from  the  acid  tartrate  unite  with  the  acetic  acid  ions  to 
form  undissociated  acetic  acid.  The  small  effect  of  potassium  sulphate 
is  similarly  explained,  sulphuric  acid  being  only  moderately  disso- 
ciated. The  solubility  of  the  salt  is  also  increased  by  hydrogen 
chloride  or  salts  of  sodium,  owing,  in  the  latter  case,  to  the  forma- 
tion of  undissociated  sodium  salts.  L.  M.  J. 

A  Cyclic  Analogue  of  Ethylic  Ketipate.  By  W.  Dieckmank 
{Ber.,  27,  965 — 966). — Ethylic  suberate,  like  ethylic  pimelate,  is 
converted  into  a  ^-ketonic  acid  by  the  action  of  sodium  (this  vol., 
i,  173),  but  ethylic  glutarate  and  ethylic  sebate  do  not  react.  That 
this  is  due  to  the  arrangement  of  the  atoms  in  space  is  shown  by  the 
production     of     ethylic     1 -.  2-dihetopentametTiylenG-'^ :  h-dicarhoxylate^ 

0H2<  I       by  the  interaction  of  sodium,  ethylic  glutar- 

ate, and  ethylic  oxalate,  at  120°.  It  crystallises  from  alcohol  in  pale 
yellow,  lustrous  needles,  from  ether  in  broad,  highly  refractive  prisms, 
melts  at  118°,  gives  a  red  coloration  with  ferric  chloride  in  alcoholic 
solution,  and  is  completely  analogous  to  ethylic  ketipate  from  ethylic 
oxalate  and  ethylic  acetate.  The  sodiwm  salt  is  yellow  and  crystal- 
line. J.  B.  T. 

Reduction  of  Ethylic  Diazoacetate.  By  R.  Jay  and  T.  Curtius 
(Ber.,  27,  775 — 778). — Precise  practical  details  are  given  for  the  pre- 
paration of  hydrazine  hydrate  from  chloracetic  acid  ;  for  these  the 
paper  must  be  consulted.  When  ethylic  diazoacetate,  NgiCH'COOEt, 
is  reduced  with  ferrous  hydroxide  in  feebly  alkaline  solution,  hydrazi- 
acetic  acid,  N2H2lCH'COOH,  is  formed,  and  not  hydrazineacetic  acid, 
NHa'NH-CHa'COOH,  which  has  not  yet  been  obtained.  When  the 
solution  is  acidified,  hydrazine  and  glyoxylic  acid  are  formed.  Silver 
hydraziacetate  was  prepared.  C.  F.  B. 
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Ethylic  Hydrazicarboxylates  and  Azocarboxylates.  By  T. 
CuRTius  and  K.  Heidenrcich  (Ber.,  27,  773 — 774). — Ethylic  hydrazi- 
carhoxylafe,  N2H2(COOEt)2,  is  obtained  by  the  action  of  hydrazine 
hydrate  on  ethylic  chloroformate  in  alcoholic  solution ;  it  crystallises 
in  colourless  prisms,  melts  at  130°,  and  decomposes  and  boils  at 
250°  ;  it  is  very  stable  to  acids  and  alkalis,  being  only  hydrolysed  by 
them  on  boiling,  when  it  yields  hydrazine,  carbonic  anhydride,  and 
alcohol.  When  it  is  dissolved  in  strong  nitric  acid,  and  a  little 
fuming  nitric  acid  added,  it  is  slowly  oxidised  to  ethylic  azocarhoxylate 
1^2(COOEt)2.  This  is  an  orange-yellow  oil,  which  boils  at  106°  under 
13  mm.  pressure ;  it  is  very  easily  hydrolysed ;  cold  aqueous  ammonia 
converts  it  into  Thiele's  azodicarboxamide  (Abstr.,  1892,  1430) ; 
boiling  with  dilute  acid  always  results  in  the  regeneration  of  some 
hydrazicarboxylate.  C.  F.  B. 

Aflanity  Constants  of  some  Sulphur  Compounds.    By  J.  M. 

Lov^N  (Zeit.  Fhysikal  Chem.,  13,  550—560). — The  author  has  deter- 
mined the  affinity  constants  of  a  number  of  sulphur-derivatives  of 
acetic  and  propionic  acids,  employing  Kohlrausch's  method.  The 
results  for  25°  are  given  in  the  accompanying  table. 

Acid.  k. 

S(CH2-COOH)2 0-049 

S(CHMe-C00H)2  (m.  p.  125°)   0-049 

(m.  p.  109°)    0-044 

S(CH2-CH2.COOH)2 0-0078 

C00H-CH2-S-CHMe-C00H 0048 

COOH-CH2-S-CH2-CH2-COOH 0-025 

COOH-CH2-CH2-S-CHMe-COOH 0021 

S2(CHMe.COOH)2.  ..  ., 0-090 

S2(CH2-CH2-COOH)2 0-0090 

SaCCHMe-COOH), 0-080 

S02(CH2-COOH)2 1-30 

S02(CHMe-COOH)2 103 

S02(CH2-CH2-C00  H)2 0-024 

COOH-CH2-S02-CHMe-COOH 124 

COOH-CH2-S02-CH2-CH2-COOH 051 

The  increase  in  strength  for  the  oxidation  of  S  to  SO2  is  in  all  cases 
very  marked.  From  tbe  value  of  k  for  the  trithio-compound,  the 
author  concludes  that  its  constitution  is  as  given,  and  not  of  the  form 
S[CMe(SH)-C00H]2,  for  which  he  estimates  the  value  of  Jc  should 
be  about  030.  L.  M.  J. 

The  Benzene  Nucleus.  By  W.  Vaubel  (/.  pr.  Chem.,  [2],  49, 
308 — 316  ;  compare  Abstr.,  1891,  1343). — It  is  evident  from  the  work 
of  Cram  Brown  and  Gibson  (Trans.,  1892,  367),  of  Schopff  (Abstr., 
1892,  335),  of  P.  Fischer  (Abstr.,  1892,  331),  and  of  the  author 
(Abstr.,  1892,  1187),  that  the  carbon  atoms  in  the  benzene  nucleus 
which  are  in  the  meta-position  with  regard  to  each  other  are  more 
closelv  related  than  are  those  in  the  ortho-  or  para-position.    No  con- 
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figuration  of  the  benzene  molecule  which  does  not  take  cognisance  of 
the  difference  between  the  behaviour  towards  reagents  of  ortho-  and 
para-derivatives  on  the  one  hand,  and  of  meta-derivatives  on  the  other 
hand,  and  of  the  proximity,  as  it  were,  of  the  meta-positions,  can 
correctly  represent  the  constitution  of  benzene.  The  author's  formula 
has  been  already  described  (Abstr.,  1891,  1343),  and  is  expressed  by 
the  accompanying  figure,  in  which  the  continuous  and  broken  lines 
represent  tetrahedra  on  opposite  sides  of  the  plane  of  the  paper. 


/    i  \      /  •    V 
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It  is  shown  that  this  formula  is  in  accord  with  Baeyer's  investiga- 
tions on  the  reduction  products  of  benzene  derivatives,  and  with  the 
fact  that  meta-derivatives  do  not  tend  to  form  anhydrides. 

A.  G.  B. 

Action  of  Bromine  on  Paraxylene.  By  J.  Allain  Le-Canu 
(Compt.  rend.,  118,  534 — 535). — Tribromo-paraxylene,  CsHvBrs,  is 
obtained,  together  with  the  dibromo-derivative,  by  the  action  of 
bromine  on  paraxylene  in  presence  of  sunlight.  It  crystallises  from 
ether  in  rhombic  lamellsie,  flattened  along  the  base  jo,  and  limited  by 
the  faces  m,  h\  the  angle  of  the  faces  m  being  very  nearly  120°.  The 
crystals  are  almost  always  macled  along  m,  and  tend  towards  hexago- 
nal symmetry;  they  melt  at  116',  with  some  decomposition.  When 
hydrolysed,  the  tribromo-derivative  yields  the  aldehyde-alcohol, 
CHO*C6ll4*CIl2*OH,  a  colourless,  oily  liquid,  which  is  very  soluble  in 
ether,  and  does  not  boil  below  200°.  The  latter  yields  a  hydrazone, 
OH'OHa'CsHi'CHiN'NHPh,  a  pale  yellow  powder,  which  alters  rapidly 
even  when  not  exposed  to  light,  and  is  only  slightly  soluble  in  boiling 
water.  C.  H.  B. 

Cholesterol.  By  J.  Mauthner  and  W.  Suida  (Monatsh.,  15, 
85 — 115). — Gholestene  (Hydrocholesterylene),  C37H46,  may  be  obtained 
by  reducing  cholesterylic  chloride,  in  amylic  alcoholic  solution, 
with  sodium  (compare  Walitzky,  this  Journ.,  1877,  i,  58).  It 
forms  colourless  needles,  melts  at  89 — 90°,  and  has  a  rotatory  power 
in  chloroform  solution  of  [aj^  =  —  5629°.  When  a  solution  in 
chloroform  is  heated  with  bromine,  a-  and  ^-cholestene  dibroniides, 
CaTHifiBra,  are  formed.  The  a-compound  crystallises  in  rhombic 
prisms,  a:h  :  c  =  0'5456  :  1 :  0-5343  ;  it  melts  at  141 — 142°,  and  rapidly 
decomposes  at  a  higher  temperature.  The  /3-compound  crystallises 
in  colourless  scales,  melts  at  106°,  and  when  dissolved  in  alcohol  is 
slowly  converted  at  ordinary  temperatures,  or  more  rapidly,  but  with 
partial  decomposition,  on  boiling,  into  the  a-compound.  Gholestene 
dichloride,  C07H46CI2,  is  obtained  in  a  similar  manner  to  the  dibromides, 
and  crystallises  in  scaler,  which  melt  at  119—120°,  an  oily  substance, 
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probably  on  isomeride,  being  simultaneously  formed.  All  the  above- 
mentioned  additive  products,  on  reduction  with  sodium  in  amylic  alco- 
holic solution,  give  cholestene,  and  not  cholestane,  C27H48,  as  was  ex- 
pected. Cldorocholestene  dichloride,  C27H45CI3,  is  obtained  on  passing 
dry  cliloi'ine  into  a  solution  of  cholesterylic  chloride  in  chloroform. 
It  crystallises  from  a  mixture  of  alcohol  and  acetone  in  scales,  and 
melts  at  106".  Cholesterol  dichloride,  C27H46OCI2  +  H2O,  is  formed  on 
passing  chlorine  into  a  solution  of  cholesterol  in  chloroform.  It  is 
anhydrous  at  100°,  and  in  that  state  softens  at  125°  and  melts  at  136°. 
If  iodine  is  present  during  the  absorption,  a  resinous  substance  dicMo- 
rocholesterene  dichloride,  C27H44CI4O,  is  formed  in  addition  to  the  dichlo- 
ride described.  Cholesterylic  acetate  dichloride,  C27H45Cl2*OAc,  may  be 
obtained  either  by  the  action  of  chlorine  on  cholesterylic  acetate,  or 
by  warming  cholesterol  dichloride  with  acetic  anhydride. 

On  treatment  with  nitrous  acid,  cholesterylic  chloride  is  converted 
into  nitrocholesterylic  chloride,  C27H44C1*N02,  which  melts  at  149°,  and 
has  not  the  power  of  directly  uniting  with  bromine.  When  the 
nitrous  gas  was  previously  passed  over  calcium  chloride,  it  was  found 
to  contain  a  considerable  quantity  of  chlorine,  probably  in  the  form  of 
nitrosyl  chloride,  and  to  give  rise  to  the  compound  C54H89CI4N3O3. 
This  crystallises  from  its  hot  solution  in  glacial  acetic  acid,  in  beauti- 
ful, long,  colourless,  needles,  melts  at  110°,  and  when  heated  with 
an  alcoholic  solution  of  potassium  acetate  is  converted  into  a  com- 
pound C54Hg9Cl2N304,  which  melts  at  147°.  By  the  interaction  of 
cholestene  and  nitrous  acid,  a  compound  was  obtained  in  pale  yellow 
crystals,  melting  at  105°  ;  it  probably  has  the  composition  C27H45N'02 
or  C27H43NO2,  and,  like  the  product  from  cholesterylic  chloride 
mentioned  above,  is  a  fully  saturated  compound.  Endeavours  to  pre- 
pare Preis  and  Raymann's  crystalline  dinitrocholesterol,  which  melts 
at  120 — 121°  (compare  Abstr.,  1879,  634),  were  without  success,  the 
amorphous  product  obtained,  having  the  composition  C18H27NO4,  as 
shown  by  the  analyses  of  its  dull  yellow  silver  salt,  Ci8H26N04Ag,  and 
bright  gi*een  copper  salt,  (Ci8H26N04)2Cu. 

From  their  investigations  of  the  cholestene  group,  the  authors  con- 
clude, (i)  that  those  compounds,  to  which  cholesterol  itself  belongs, 
take  up  only  one  molecule  of  a  halogen,  and  that  the  saturated  hydro- 
carbon from  which  they  are  derived  is  represented  by  the  formula 
C27H48,  and  must  therefore  contain  closed  chains ;  (ii)  that  there 
exists  in  the  nuclear  portions  of  the  compounds  at  least  one  asym- 
metric carbon  atom ;  (iii)  that  since  no  halogen  acid  is  eliminated 
when  the  compounds  are  treated  with  alcoholic  potash,  the  group 
•CHiCH*  is  absent,  the  remarkable  stability  of  the  compounds  being 
probably  explained  by  the  presence  of  two  directly  linked  carbon 
atoms,  to  each  of  which  two  other  carbon  atoms  are  immediately 
attached ;  (iv)  the  unknown  position  taken  up  by  the  halogen  makes 
it  uncertain  whether  all  the  closed  chains  in  the  compounds  are  fully 
saturated;  (v)  that  the  two  dibromides  described  above  are  probably 
stereo-isomerides,  since  one  of  them  is  readily  converted  into  the 
other.  G.  T.  M. 
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Constitution  of  Polythymoquinone.  By  K.  Lagodzixski  and 
M.  Matkkscu  {Ber.,  27,  958—961).     The  formula 

CoH^MePr  <q;q  >  CeH^MePr, 

given  by  Liebermann  and  Ilinski  in  1885   to  polythymoquinone,  is 
confirmed  by  the  authors'   cryoscopic  molecular    weight   determina- 
tions, and  they  suggest  tliat  it  phould  be  termed  dithymoquinone. 
In  addition  to  the  phenylhydrazone,  benzeneazothymol, 
KPhlN-CeHaMePr-OH, 

is  formed  by  the  interaction  of  phenylhydrazine  and  dithymoquinone, 
being  probably  produced  from  the  hypothetical  thymoquinonephenyl- 
hydrazone  NHPh-NICeHaMePrlO,  since  thymoquinone  and  phenylhy- 
drazine hydrochloride  yield  hydroxythymoquinone  and  nitrogen. 
Benzeneazothymol  hydrochloride  is  reddish- violet,  and  undergoes  disso- 
ciation by  prolonged  treatment  with  water.  Azophenol  and  its  ethyl 
ether  also  form  hydrochlorides.  J.  B.  T. 

Orthanisidine.     By  R.  Diefenbach  (Ber.,  27,  928— 933).— This 

investigation  was  undertaken  with  the  object  of  preparing  ethylene- 

NH 
phenylenediamine,   C6H4<-xT-rT>C2H4,  and  phenomorpholine, 

C6H4<]-^jj  ^  C2H4, 

(Knorr,  Abstr.,  1889,  1218)  from  amidoethylorthanisidine  and  amido- 
ethylorthamidophenol. 

Orthimisidoethylphthalimide,  CgHiOsiN-CHz'CHs-NH-CsHi'OMe,  is 
obtained  by  the  action  of  orthanisidine  on  bromethylphthalimide,  and 
forms  yellow  crystals  melting  at  118 — 119°.  When  it  is  treated 
with  hydrochloric  acid,  amidoethylorthanisidme  hydrochloride, 

OMe-C6H4-NH-CH3-CH2-NH2,2HCl, 

is  obtained  in  greenish-white  crystals,  melting  at  156°.  The  free 
base  is  a  colourless  oil,  which  boils  at  277 — 280°.  The  jpicrate, 
09HuN20,2C6H3N307,  separates  from  alcohol  in  pale  yellow  crystals. 
The  base  combines  with  carbon  bisulphide  to  form  the  corresponding 
■dithiocarhamate,  (0911,4^20)2082,  which  crystallises  in  colourless 
needles,  melting  at  123°.     Anisidoethylphe?iylthiocarhamide, 

]SrHPh-OS-NH-02H4-NH-06H4-OMe, 
obtained  by  the  combination  of  the  base  with  phenylic  thiocarbimide, 
melts  at  117 — 118°.  Dihenzoylamidoethylorthanisidine  forms  colour- 
less crystals  melting  at  134 — 135°.  The  free  base  is  not  converted 
by  simple  heating  into  efchylenephenylenediamine.  Amid oethy lor th~ 
amidophenol,  NH2'02H4'NH'C6H4'OH,  cannot  be  obtained  from  amido- 
ethylorthanisidine by  treatment  with  nitrous  acid  or  by  heating  it  with 
hydrochloric  acid,  but  is  formed  when  it  is  heated  with  hydriodic 
acid,  and  can  be  more  readily  prepared  in  the  same  way  from 
orthanisidoethylphthalimide.  The  hydriodide,  08Hi2N2(),2HI  +  HjO, 
forms  colourless  crystals,  which  cannot  be  recrystallised,  and  melt 
at  106 — 107°.     The  sulphate  is  almost  insoluble  in  cold  water  and  can 
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be  recrystallised  from  hot  water.  The  hydrochloride  separates  from 
amy  lie  alcohol  in  pale-lilac  coloured  crystals,  which  do  not  melt 
below  300°.  The  picrate  melts  at  158 — 160".  Tetrabenzoylamklo- 
ethylorthamidophenol,  C8H8N3OBZ4,  forms  colourless  crystals,  melting 
at  63 — 65°.  The  free  amidoethylorthamidophenol  boils  at  280 — 285°, 
melts  at  154 — 155°  and  forms  colourless  crystals.  It  is  not  con- 
certed bj  simple  heating  into  phenomorpholine.  A.  H. 

Action  of  the  Salts  of  Diazobenzene  on  Methylic  and  Ethylic 
Alcohols.  By  J.  L.  Beeson  (Amer.  Chem.  J.,  16,  235— 254).— The 
decomposition  of  diazobenzene  nitrate  with  methylic  alcohol  pro- 
duces the  alkoxy-benzene,  whether  the  change  occurs  at  the  ordinary- 
temperature  or  at  the  boiling  point  of  the  alcohol.  Orthonitrophenol, 
attributed  to  a  molecular  rearrangement  of  the  diazobenzene  nitrate, 
is  also  formed,  and  is  partially  converted  into  2 : 4-dinitrophenol  by 
the  action  of  liberated  nitric  acid.  When  paranitrophenol  is  pro- 
duced it  may  be  traced  to  the  nitration  of  phenol  formed  by  the 
action  of  water,  present  in  the  alcohol,  on  the  diazobenzene  nitrate. 

In  the  case  of  the  action  of  diazobenzene  nitrate  on  ethylic  alcohol, 
a  high  temperature  increases  the  alkoxy-reaction,  whilst  a  low 
temperature  increases  the  hydrogen  reaction  (formation  of  benzene). 
The  presence  of  a  small  amount  of  water  increases  the  alkoxy- 
reaction. 

Excess  of  alkali  or  of  zinc  dust,  respectively,  brings  about  the 
hydrogen  reaction  (formation  of  benzene  and  diphenyl)  in  the  de- 
composition of  diazobenzene  nitrate  by  either  alcohol.  The  same 
change  is  produced  by  the  interaction  of  diazobenzene  nitrate  with 
sodium  methoxide  and  ethoxide  in  solution  in  their  respective 
alcohols,  and  in  all  these  three  cases  there  appears  to  be  two  reac- 
tions, one  between  the  diazo-salt  and  the  neutralising  agent,  giving 
the  diphenyl  reaction,  and  the  other  between  the  diazo-salt  and  the 
alcohol  giving  the  hydrogen  reaction. 

The  decomposition  of  diazobenzene  sulphate  by  methylic  alcohol 
gave  nothing  but  the  alkoxy-derivative.  A.  G.  B. 

Action  of  Ammonia  on  Diazobenzene.  By  H.  v.  Pechmann 
and  L.  Frobenius  {Ber.,  27,  898 — 900). — The  authors  conclude  that 
the  unstable  compound  obtained  by  Griess,  by  acting  on  diazobenzene 
with  ammonia,  is  bisdiazobenzeneamide,  since  they  have  obtained 
bisparadiazotolueneamide  from  paradiazotoluene  in  the  same  way. 

Bis'paradiazotolueneamide,  NH("N'!N"C7H7)2,  is  obtained  by  gradu- 
ally adding  a  concentrated  solution  of  paradiazotoluene  chloride  to  an 
excess  of  ammonia  at  0°.  It  crystallises  in  lustrous,  yellow  needles, 
explodes  at  82 — 83°,  or  on  concussion  or  by  rubbing,  and  has  feebly 
acid  and  basic  properties.  When  boiled  with  acids,  it  decomposes 
into  nitrogen,  cresol,  and  toluidine.  E.  C.  R. 

Diazo-  and  Isodiazo-compounds.  By  E.  Bamberger  {Ber.,  27, 
914 — 917;  see  also  Schraube  and  Schmidt;  this  vol.,  i,  237,  and 
Bamberger,  this  vol.,  i,  295). — Beuzenediazoic  acid  is  most  easily 
prepared  by  adding  potassium  isodiazo benzene  to  an  alkaline  solution 
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of  potassium  ferricyanide,  and  allowing  the  mixture  to  remain  about 
24  hours. 

The  author  has  been  unable  to  obtai;i  isodiazo-compounds  from 
acetylated  nitrosamiues.  When  nitrosoacetanilide  is  treated  with 
potassium  hydroxide,  diazobenzene  is  obtained.  This  behaviour  of 
acetylated  nitrosamines  and  the  fact  that  they  give  the  colour  re- 
actions of  diazo-compounds  when  treated  with  a-naphthylamine  is 
evidence  for  the  existence  of  the  two  forms  B'NAcNO  and  R'lSTg-OAc. 

E.  C.  R. 

Action  of  Nitrous  Acid  on  Amidoparadichlorobenzene.  By 
P.  Herschmann  (Ber.,  27,  767 — 768). — The  compounds  supposed  by 
Zettel  (this  vol.,  i,  22)  to  be  tetrachlorodiazoamidobenzene  and  para- 
dichlorophenylhydrazine  have  in  reality  this  constitution,  for  it  is 
possible  to  convert  the  latter,  by  treating  it  with  iodine  solution, 
into  dichloriodobenzene ;  this  boils  at  250 — 251°,  and  yields  a 
mononitroderivative  which  crystallises  in  almost  colourless  needles, 
and  melts  at  82°.  C.  F.  B. 

Velocity  of  Transformation  of  Aldoximes  into  Acid  Nitriles. 

By  A.  Hantzsch  (Zeit.  physikal.  Ghem.,  13,  509 — 530). — The  paper 
contains  the  results  of  researches  undertaken  with  the  object  of  deter- 
mining the  effect  of  various  radicles  on  the  rate  of  decomposition  of 
the  acetates  of  synaldoximes  into  acid  nitriles, 

CHa-COO-NiCHR  ->  NiCR  +  CHa'COOH. 

The  greatest  possible  care  had  to  be  taken  in  the  preparation  of  the 
aldoximes,  and  especially  during  the  formation  of  the  acetate,  a  matter 
frequently  of  very  great  difficulty,  owing  to  the  extraordinary  ease 
with  which  many  of  the  compounds  were  converted  into  the  nitrile 
during  the  reaction.  The  decomposition  may  be  induced  by  an  alkali 
carbonate,  the  reaction  in  this  case  taking  place  in  two  stages,  and 
being  therefore  of  the  second  order ;  constant  values,  however,  were 
not  obtainable  by  the  use  of  sodium  carbonate,  as  it  was  found  that 
water  itself  acted  as  a  catalytic  agent  and  effected  the  decomposition. 
Water  was,  therefore,  used  for  the  purpose,  the  compound  being 
dissolved  to  about  N/lOO  solution  in  a  mixture  of  3  vols,  alcohol  to 
2  vols,  water,  with  the  addition  of  a  little  sodium  acetate  to  prevent 
etherification  of  the  acetic  acid  produced.  Meta-derivatives  as  a  rule 
could  not  be  converted  into  acetate,  owing  to  their  ready  decomposi- 
tion.    The  reaction  being  of  the  first  order,  the  velocity  constant  is 

1  A  X 

given  by  the  equation  C  =  -  log ,  where  —  is  the  fraction  of 

t  -A.  —  X  A. 

the  original  substance  remaining  after  t  minutes.  The  results  are 
given  in  the  following  table  (p.  331). 

The  cyano-derivative  gave  a  decreasing  instead  of  a  constant  value 
for  (7,  possibly  due  to  the  hydrolysis  of  the  cyanogen  group  by  the 
acetic  acid  formed,  whilst  constant  values  could  not  be  obtained  in  the 
para-nitro-compound,  in  cinnamic  aldoxime,  or  in  para-tolylform- 
oxime.  The  data  are  insufficient  for  a  complete  elucidation,  but  varia- 
tion of  the  velocity  with  the  chemical  nature  is  plainly  indicated,  and 
especially  is  this  so  in  the  case  of  the  halogen  compounds. 
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c. 

Metanitrosjnbenzaldoxime  acetate,  C9H8lS'204    . .  0000128 

Paraclilorobenzaldoxime  acetate,  C9Hs(Cl)lNrOi . .  0'000371 

Thiopliensynaldoxime  acetate,  C7H7SNO2 0-000408 

Paramethoxybenzaldoxime  acetate,  dnHnN'Oa  . .  0-000410 

Piperonalsyualdoxime  acetate,  CioHoNOi    0-000474 

Paratolylsynaldoxime  acetate,  CioHuN02    0-000475 

Benzaldoxime  acetate,  C9H9NO2    0-000552 

Paraethoxybenzaldoxime  acetate,  C11H13NO2  ....  0-000564 

Parabromobenzsynaldoxime  acetate,  C9H8BrN02  0'000619 

Paraiodobenzaldoxime  acetate,  C9H8INO2 0"000696 

Paracyanobenzaldoxime  acetate,  C9H8(CN')N02. .  0*0008  (?) 
Paranitrobenzaldoxime     acetate,     C9H8N2O4     (at 

least) 0-0008 

Pariodobenzaldebyde  melts  at  77°  (not  at  73°  as  stated  by  Jackson 
land  White) ;  the  antioxime  melts  at  122° ;  the  synoxime  at  160°,  and 
its  acetate  at  127°. 

Paracyanohenzaldeliyde  melts  at  92° ;  the  antioxime  at  180°,  the 
synoxime  at  143 — 145°,  and  its  acetate  at  122 — 124°.  L.  M.  J. 

Transformation  of  Acid-azides  into  Derivatives  of  Alkyl- 
amines  (Substitution  of  NH2  for  COOH).  By  T.  Curtius  (Ser., 
27,  778 — 781). — Acid-azides  when  warmed  gently  in  alcoholic  solu- 
tion lose  nitrogen  and  form  carbamates  (nrethanes).  For  example, 
benzoylazide,  CPhO-^a  yields  the  phenylcarbamate  NHPh'COOEt ; 
nitrobenzoylazine,  hippurazide,  and  famurazide  behave  in  a  similar 
manner.  When  boiled  with  water,  benzoylazide  yields  diphenylcarb- 
:amide,  C0(N'HPh)2,  but  probably  ethylic  phenylcarbamate  is  formed 
as  an  unstable  intermediate  product.  With  bromine,  benzoylazide 
yields  dibromocarbanil,  NPhBraCO,  which  loses  bromine  when  heated, 
forniing  carbanil,  NPh!CO,  and  this  is  converted  into  diphenylcarb- 
iimide  by  water. 

To  convert  an  acid,  B/COOH,  into  an  amine,  it  is  thus  necessary  to 
make  the  ethereal  salt,  R-COOEt,  to  get  the  hydrazide,  R-CO-NH-NH, 
from  this  by  the  action  of  hydrazine  hydrate,  to  treat  it  with  nitrous 
acid  to  form  the  azide,  R'C 0*1^3,  to  boil  this  with  alcohol  to  get  the 
<;arbamate,  R*NH-COOEt,  or  with  water  to  get  the  carbamide, 
(R*NH)2C0,  and  to  convert  either  of  these,  by  heating  with  strong 
hydrochloric  acid  at  120°,  into  the  amine,  R'NHz.  C.  F.  B. 

Dibromogallanilide   and    its   Triacetyl-derivative.      By    P. 

•Cazeneuve  (Compt.  rend.,  118,  540 — 541). — When  finely  powdered 
gallanilide  is  added  to  chloroform  containing  the  requisite  quantity 
of  bromine,  dibromogallanilide  is  formed  with  development  of  heat. 
It  crystallises  from  dilute  methylic  alcohol  in  small,  white  needles  ;  it 
is  only  slightly  soluble  in  boiling  water,  but  crystallises  from  it  with 
5H3O,  which  it  loses  at  100°.  Dibromogallanilide  does  nob  melt 
without  decomposition ;  it  dissolves  in  alcohol  and  in  ether.  With 
ferric  chloride,  its  solutions  give  a  blue  coloration.  When  heated  with 
concentrated  hydrochloric  acid  in  sealed  tubes  at  150°,  it  yields  aniline, 
and  a  blackish  product  which  probably  results  from  the  alteration  of 
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the  dibromogallic  acid.  Brominatioti,  therefore,  takes  place  in  the 
benzene  nucleus. 

Boiling  acetic  chloride  has  no  action  on  dibromogallanilide,  but 
acetic  anhydride  attacks  it  somewhat  rapidly,  yielding  a  triacetyl- 
derivative,  which  crystallises  from  strong  alcohol  acidified  with  acetic- 
acid  in  small,  white  crystals,  insoluble  in  benzene  or  light  petroleum, 
but  soluble  in  chloroform.  It  does  not  melt  without  decomposi- 
tion, and  gives  no  coloration  with  ferric  chloride.  When  boiled  with 
alcohol,  it  yields  a  di-  or  monacetyl-derivative,  which  gives  a  colora- 
tion with  ferric  chloride. 

Attempts  to  remove  the  bromine  atoms  from  the  nucleus  by  hydro- 
lysis were  unsuccessful.  C.  H.  B. 

Benzoic  Halogen  Amides.  By  C.  E.  Ltnebarger  (Amer.  Cliem. 
J.,  16,  216 — 218). — Benzoic  hromamide,  COPh-NHBr,  was  obtained 
by  acting  on  benzamide  with  bromine.  It  crystallises  in  small  plates, 
melts  at  171°,  and  is  soluble  in  alcohol,  alcohol  and  ether,  and  ben- 
zene. Attempts  to  substitute  the  bromine  radicle  were  unsuccessful. 
Benzoic  chloramide  was  obtained  by  Bender  (A.bstr.,  1887,  44)  by 
the  action  of  bleaching  powder  on  benzamide.  It  may  also  be  readily 
obtained  by  acting  on  benzoic  bromamide  with  hydrochloric  acid. 
^o  corresponding  iodo-compound  could  be  obtained.  L.  T.  T. 

Action  of  Phenylic  Isocyanate  on  Amido-acids.  By  C.  Paal 
(Ber.^  27,  974 — 979). — Phenylic  isocyanate  readily  combines  with 
the  sodium  or  potassium  salts  of  amido-acids  to  form  phenylureido- 
derivatives,  but  with  the  free  acids  the  reaction  is  more  complex 
(compare  Ktihn,  Abstr.,  1885,  260). 

PhenylureHdacetic  acid,  NHPh'CO'NH'CHa'COOH,  crystallises  from' 
water  in  long,  concentric  needles,  melts  at  195°,  and  is  readily  soluble 
in  alkalis  and  alkali  carbonates.  The  sodium,  harium,  zinc,  and 
copper  salts  are  crystalline,  the  last  being  bluish-green.  The  am- 
Tnoniuni  salt  readily  undergoes  dissociation  ;  the  aluminium  salt  is 
amorphous  ;  the  silver  salt  is  stable,  and  crystallises  in  coloui'less,. 
stellate  needles ;  the  ethylic  salt  crystallises  in  long,  thin  prisms 
melting  and  decomposing  at  114**. 

a-Phenylureidopropionic  acid,  NHPh-CO-ISrH-CHMe-COOH,  pre- 
pared in  a  similar  manner  to  the  preceding  acid,  has  already  been 
obtained  by  Kiihn. 

Orthophenylureidohenzoic  acid,  !NHPh*CO'!N'H'C6H4*COOH,  pre- 
pared from  sodium  orthamidobenzoate  and  phenylic  isocyanate,  crystal- 
lises from  dilute  alcohol  in  colourless,  needle-like  aggregates  melting- 
at  181°.  The  silver  salt  is  stable  ;  the  zinc,  lead,  and  copper  salts  are 
amorphous.  By  the  action  of  hydrogen  chloride  on  the  acid  in 
alcoholic    solution,    or  by   heating  the  ammonium    salt    in   aqueous 

solution,  3'-phenyl-2':4'-diketotetrahydroquinazoline,  C6H4<         -imu 

(m.  p.  272"),  is  formed.  The  yield  by  the  former  method  is  70  per 
cent,  of  the  theoretical.  Fthylic  orthophenylureidobenzoate  is  obtained 
in  small  quantity  along  with  the  quinazoline  ;  it  is  readily  soluble,  and 
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-crystallises  in  needles  melting  at  144°.  Metaphenylureidobenzoic 
acid  melts  at  264°,  not  270°  as  stated  by  Kiilin.  J.  B.  T. 

Ureides  of  Phenyloxamethane.  By  H.  Schifp  and  A.  Osteo- 
GOYiCH  (Ber.,  27,  961 — 963). — Urethanophenyloxamethane, 

COOEt-NH-CfiHrNH-CO-COOEt, 

is  prepared  by  the  action  of  ethylic  oxalate  on  paramidopbenyl- 
urethane,  NHs-CeHi-NH-CO-COOEt  (this  vol.,  i,  236),  and  crystal- 
lises in  acicular  plates  melting  at  131 — 132°.  On  treatment  with 
alcoholic  ammonia,  nrethanophenyloxamide, 

COOEt-NH-CeH^-NH-CO-CO-NHz, 

is  formed,  crystallising  in  colourless  needles,  and  melting  and  decom- 
posing at  301—302°.  The  anilide,  COOEt-JSTH-CeHi-CO-CO-NHPh, 
forms  colourless,  flocculent  crystals,  consisting  of  microscopic 
needles,  is  sparingly  soluble,  and  melts  at  351°  (corr.).  Paramido- 
phenylcarbamide,  NHa'CeHi'NH'CO'NHz,  and  ethylic  oxalate  yield 
iiramidophenyloxamethane^  NHa'CO'IS'H'CeHi'l^H'CO-COOEt,  crystal- 
lising in  colourless,  slender  needles,  and  melting  at  210 — 211°.  The 
amide,  NHs'CO-NH-CsHi'NH-CO-CON'Hz,  is  a  colourless,  sparingly 
soluble  powder,  which  does  not  melt.  The  substitution  of  the  group 
XH2  for  OEt  in  the  above  urethanes  and  in  similar  compounds  causes 
a  rise  in  the  melting  point  of  60 — 80° ;  the  difference  increases  with 
the  molecular  weight  and  melting  point  of  the  compounds  compared. 

J.  B.  T. 

Alkylisocarbamides.  By  F.  Lengfeld  and  J.  Stjeglitz  {Ber.,  27, 
926— 927).— When  carbodiphenylimide,  C(NPh)2,  is  heated  at 
160 — 190°  with  anhydrous  alcohol,  it  is  converted  into  ethylisodi- 
jphenylcarhaniide  (etJiylic  'phenyliTnidoj^henylcarhamate)^ 

NHPh-C(NPh)-OEt. 

This  substance,  which  is  a  colourless  oil,  resembling  glycerol,  boils  at 
200°  under  a  pressure  of  20  mm.,  and  is  readily  soluble  in  the  usual 
solvents.  It  combines  with  hydrogen  chloride  to  form  a  salt,  which 
decomposes  at  about  80°,  ethylic  chloride  being  evolved  and  carbani- 
lide  left  behind.  Ethylisodiphenylcarbamide  may  also  be  obtained 
by  treating  the  additive  product  of  carbodiphenylimide  and  hydrogen 
chloride  with  sodium  ethoxide.  The  investigation  of  these  reactions 
is  being  continued.  A.  H. 

Isomerism  of  Nitrobenzoic  acids.  By  Oechsner  de  Conixck 
{Gompt.  rend.,  115,  538 — 540). — Ortho-  and  meta-nitrobenzoic  acids 
are  much  more  soluble  than  the  para-derivative  in  dilute  acetic  acid, 
dilute  hydrochloric  acid,  acetone,  methylic  alcohol,  or  ethylic  alcohol. 
The  para-derivative  is  only  very  slightly  soluble  in  methylic  and 
ethylic  alcohols.     (Compare  this  vol.,  i,  289.)  C.  H.  B. 

Separation  of  Phenyldibromobutyric  acid  into  its  Optically 
Active  Constituents.      By  L.  Meyer    and   0.    Stein    {Ber.^  27, 
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890 — 894). — Inactive  phenyldibromobntyric  acid  is  separated  into  its 
optically  active  constituents  by  crystallising  the  bracine  salts  from 
an  alcoliolic  solution  containing  1  raol.  brucine  to  2  mols.  acid,  or  by 
employing  molecular  proportions  of  the  base  and  acid  and  fractionally 
crystallising  the  salts  from  alcohol.  The  dextro-salt  is  the  least 
soluble.  The  maximum  rotations  so  far  obtained  are  [ajj,  =  -|-88*3° 
and  -541°.  E.  C.  R. 

Separation  of  Cinnamic  Dibromide  into  its  Optically  Active 
Modifications.  By  R.  Hirsch  (Ber.,  27,  883 — 888). — Cinnamic  acid 
dibromide  cannot  be  resolved  into  its  optically  active  modifications  by 
means  of  inactive  bases  even  if  the  solution  of  the  salt  is  sown  with 
crystals  of  the  salt  of  the  optically-active  acid.  Several  optically 
active  alkaloides  can,  however,  be  employed  for  this  purpose.  The 
salts  of  the  acid  with  inactive  bases  are  mostly  well  crystallised,  and  th& 
following  have  been  prepared.  The  aniline  salt,  PhlSTHz,  CgHgBraOz, 
crystallises  in  needles  and  melts  at  112°.  The  7ieutral  yaratoluidine 
salt,  G6H4Me'NH2,C9H8Br202,  forms  microscopic  crystals  and  melts  at 
130°.  The  acid  paratoluidine  salt,  C6H4Me*NH2,2C9H8Br202,  melt& 
at  133°.  The  quinoline  salt  separates  in  large,  transparent  crystals, 
and  melts  at  118°.  The  pyridine  salt,  C5N'H5,2C9H8Br202,  crystallises 
in  rhombs  and  melts  at  138°.  The  neutral  piperidine  salt  separates  in 
measurable  crystals  and  melts  at  120°  with  decomposition.  The  acid 
piperidine  salt  separates  in  large  measurable  crystals  and  melts  at 
125°.  The  a-naphthylamine  salt  forms  microscopic  crystals  and  melts 
at  115°.     The  ^-naphthylamine  salt  melts  at  142°. 

Cinch  mine  p7ienyl-a/3-dihromopropionate  is  obtained  by  mixing  the 
base  and  acid  in  molecular  proportions  in  absolute  alcoholic  solution. 
The  precipitated  salt  yields  an  acid  having  the  rotation  [a]D  = 
-16-1. 

Brucine  phenyl-a,fi-dibromopropio7iate. — When  molecular  propor- 
tions of  the  base  and  acid  are  mixed  in  a  solution  of  absolute  alcohol 
the  precipitated  salt  yields  an  acid  having  the  rotation  [aju  =  +  13*5°. 
If,  however,  2  mols.  of  acid  and  1  mol.  of  base  are  employed,  the  salt  so 
obtained  yields  an  acid  having  the  rotation  [oc]j)  =  +  21'1°  ;  and  if  this 
salt  is  fractionally  crystallised  from  absolute  alcohol  three  times, 
the  salt  of  the  dextro-acid  is  obtained  pure  and  yields  an  acid  having 
the  rotation  [a]D  =  +  64°.  The  salt  crystallises  in  large,  measurable 
crystals  and  melts  at  88°. 

Conchinine  phenyl-oc^-dihromopropionate  separates  in  large,  colour- 
less crystals  and  melts  at  110°.  Only  a  very  partial  separation  is, 
however,  obtained  by  this  salt,  and  the  acid  of  highest  rotation  ob- 
tained gave  [ajo  =  -j-  9*56°. 

CincJionidine  phenyl-ocft-dibromopropionate  is  prepared  by  mixing" 
molecular  proportions  of  the  acid  and  base  dissolved  in  benzene.  The 
precipitated  salt  yields  an  acid  having  the  rotation  [ajj,  =  —  14'4°. 
If  this  salt  is  extracted  with  benzene,  converted  into  acid  and  then 
again  converted  into  cinchonidine  salt  and  the  latter  extracted  again 
with  benzene,  a  salt  is  obtained  which  yields  an  acid  having  the 
rotation  [ajj,  =  —63*6°.  The  cinchonidine  salt  crystallises  in  slender 
needles  and  melts  at  120°.  E.  C.  R. 
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Optically-active  Cinnamic  Dichloride.  By  H.  Finkenbetner 
(Ber.,  27,  889—890  ;  compare  Abstr.,  1893,  i,  415).— The  author 
finds  that  cinnamic  acid  dichloride  is  most  easily  separated  into  its 
optically-active  constituents  by  employing  the  strychnine  and  acid  in 
molecular  proportion,  or  with  a  slight  excess  of  the  acid.  The  maxi- 
mum rotations  obtained  are  [ajp  =  +  66'5°  and  —  65'9°.  No 
separation  can  be  effected  by  means  of  optically  inactive  bases. 
Quinine,  cinchonine,  cinchonidine,  narcotine,  morphine,  and  cocaine 
only  afford  a  very  partial  separation. 

Methylic  and  ethylic  cinnamate  dichloride  are  easily  prepared  by 
the  usual  methods.  The  methylic  salt  crystallises  well,  and  melts  at 
100 — 101" ;  the  ethylic  salt  is  a  liquid.  When  prepared  from  the 
inactive  acid,  they  are  inactive.  The  salts  prepared  from  the  dextro- 
acid  have  the  rotations,  for  the  methylic  salt  [ajc  =  -f-  61 '9°,  for  the 
ethylic  salt  [a]^  =  -f  64-1°.  E.  C.  K. 

Benzophenonoxime   from    Bisnitrosylbenzhydryl.      By    W. 

Platner  and  R.  Behrend  {Annalen,  278,  359^372). — When  di- 
phenylbromomethane  is  treated  with  alcoholic  or  aqueous  hydroxyl- 
amine,  non-nitrogenous  products  are  formed  ;  thus  in  the  latter  case 
benzhydrol  ether  (Ci3Hii)20  melting  at  108°,  is  obtained  (com- 
pare Friedel  and  Balsohn,  Abstr.,  1880,  558).  a,- Benzyl- ^-henzhy - 
drylhydroxyJami7ie,  CHPh2*NH*0*CH2Ph,  is  obtained  by  warming 
finely  pulverised  diphenylbromomethane  with  henzylhydroxylamine 
(2  mols.).  The  hydrochloride  crystallises  in  rosettes  of  white  needles, 
and  melts  at  193 — 194°'5.  Attempts  failed  to  effect  the  removal  of 
the  benzyl  group  by  treatment  with  hydrochloric  acid. 

When  diphenylbromomethane  is  boiled  with  acetoxime  and  acetic 
acid,  ft-henzhydrylhydroxylamine  hydrobromide,  CHPh2*NH*0H,HBr,  is 
obtained ;  it  is  purified  by  conversion  into  the  oxalate,  which  forms 
small  white  needles  and  melts  at  171°.  The  hydrochloride  melts  at 
172°.  The  free  base  crystallises  in  small,  flat  prisms,  is  readily 
soluble  in  water,  reduces  Fehling's  solution,  and  melts  at  78°. 
Nitroso-^-benzhydrylhydroxylamine,  CHPh2'N(0H)*N0,  is  formed 
when  the  hydrochloride  of  the  last-described  base  is  treated  with 
sodium  nitrite  ;  it  melts  at  84 — 85°,  and  does  not  give  Liebermann's 
reaction.  If  the  nitroso-derivative  is  dissolved  in  ether  and  a  few 
drops  of  concentrated  hydrochloric  acid  added  to  the  solution  bisni- 
trosylbenzhydryl, ]N"202(CHPh2)2,  is  obtained  together  with  benzhydrol 
ether  (m.  p.  108°).  The  former  crystallises  in  white  needles,  melts 
at  118 — 120°,  does  not  give  Liebermann's  reaction,  and  is  sparingly 
soluble  in  all  solvents  except  chloroform.  Aqueous  alkalis  have  no 
action  on  the  compound,  but  alcoholic  alkalis  slowly  dissolve  it,  form- 
ing benzophenonoxime  (m.p.  140°).  A.  R.  L. 

Constitution  of  Triphenylmethane  Dyes.  By  A.  Rosenstiehl 
(/.  pr.  Ghem.,  [2],  49,  317). — With  reference  to  Stock's  statement 
{J.pr.  Ghem.,  [2],  47,  403;  Abstr.,  1893,  i,  472)  that  Hofmann  first 
proposed  that  these  dyes  should  be  regarded  as  ethereal  salts  of 
amido-aromatic  alcohols,  the  author  states  that  he  was  the  first  to 
make  this  suggestion  (Abstr.,  1880,  553).  A.  G.  B. 
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Aurin.  By  J.  Herzig  and  T.  v.  Smoluchowski  (Monatsh.,  15, 
73_84;  compare  Abstr.,  1892,  1319).— The  acetyl-derivative  of 
aurin,  first  prepared  by  Graebe  and  Caro  (Abstr.,  1878,  794),  is 
found,  when  perfectly  pure,  to  melt  at  171 — 172°,  and  to  have  the 
formula  C19H13O1AC3,  and  not  CigHuOa  +  AcaO,  that  previously 
ascribed  to  it.  The  compound  must,  therefore,  be  regarded  not  as 
a  derivative  of  aurin,  but  of  a  substance  having  the  formula  C19H16O4. 
On  hydrolysis,  however,  it  is  readily  converted  into  aurin,  C19H14O3. 
AcetyJ aurin  is  readily  reduced  to  triacetylleucaurin,  and,  consequently, 
contains  three  acetyl-groups  occupying  the  same  position  as  those 
in  the  last-named  compound.  The  authors  have  not  succeeded  in 
recognising  the  presence  of  a  free  hydroxyl-group  in  acetylaurin. 

G.  T.  M. 

Derivatives  of  Naphthyl  Ethyl  Ether.  By  C.  Duisberg  (/.  pr. 
Chem.,  [2]^  49,  320). — Heermann  (this  vol.,  i,  251)  is  in  error  in 
supposing  that  the  dye-stuffs  which  he  has  prepared  and  referred  to 
in  his  paper  on  the  above  subject,  are  new  ;  they  form  the  claims  in 
recent  patents.  A.  G.  B. 

2  :  3-Naphthylenediamine.  By  P.  Friedlander  and  S.  v. 
Zakrzewski  (Ber.,  27,  761— 765).— When  2-naphthol-3  :  3'-disulph- 
onic  acid  (Abstr.,  1889,  515)  is  fused  with  caustic  soda  at  220°, 
2  :  3-dihydroxynaphthalene-3'-sulphonic  acid  is  formed,  and  this, 
when  heated  at  180 — 190°  with  dilute  sulphuric  acid,  yields  2  :  3-di- 
hydroxynaphfhalene,  which  crystallises  in  colourless,  rhombic  plates, 
melts  at  159°,  yields  no  quinone  when  oxidised,  but  with  1  mol.  of  a 
diazo-compound,  and  with  greater  difficulty  with  2,  gives  a  dark 
azo-dye. 

2  :  3-Amidonaphthol-3'-sulphonic  acid  yields  dihydroxynaphthalene 
when  heated  at  180 — 200°  with  dilute  acid.  If  the  latter  compound 
is  heated  with  concentrated  ammonia  at  135 — 140°,  2  :  S-amido- 
najphthol  is  formed;  it  crystallises  in  small,  brownish  needles,  melts 
at  234°,  and  yields  a  diacetyl-derivative.  If  the  heating  is  done  at 
240",  2  :  3-naphthylenediamine  is  formed ;  this  crystallises  in  greyish 
plates,  melts  at  191°,  and  yields  a  red  azo-dye  with  1  mol.  of  a  diazo- 
compound.  Its  diacetyl-derivative,  CioH6(NHAc)2,  crystallises  in 
brownish  needles  melting  at  247°,  and,  when  boiled  with  glacial  acetic 

acid,  yields  an  anhydride,  CioH6<^-[^ij^CMe,    which    crystallises  in 

white  needles,  and  melts  at  168".  Moreover,  with  nitrous  acid, 
2  :  3-naphthylenediamine  yields  an  azimide,  CioHeiNaH,  which  crys- 
tallises in  yellowish  needles,  melting  at  187° ;  with  dihydroxy tartaric 
acid,  napht/iyl-2  :  2-quinoxalineorthodicarhoxylic  acid,  Ci2H6N2(COOH)3, 
is  formed  in  yellow  needles  melting  at  192°,  whilst,  with  oxalic  acid, 
it  yields  white  crvstals  of  dihydroxynajphthylquinoxaline,  Ci2H6]N'2(OH)2, 
melting  above  350°.  C.  F.  B. 

Chrysene  and  Chrysofluorene.  By  C.  Graebe  {Ber.,  27,  952— 
955). — Isochrysofiuorene  (1 :  2-  or  1  : 1'-naphthylenephenylenemethane) 
is  prepared  by  passing  the  vapour  of  a-benzylnaphthalene  through  a 
red-hot  tube,  and  is  purified  by  means  of  the  picrate.  It  is  crystal- 
line, and  melts  at  76°.     The  presence  of  chrysofluorene  could  not  be 
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detected.     The  jpicrate  is  yellowisli-red,    and   melts  at   122 "5''.     On 

r\    TT 

oxidation,  tlie  hydrocarbon  yields    a   ketone,  C0<  i  ^°    ^,    wh.ich    is 

C6H4 
red,  and  has  a  low  melting  point.  /3-Benzylnaphthalene  (free  from 
the  a- compound)  is  converted  at  high  temperatures  into  chryso- 
fluorene  ;  this  melted  at  186 — 187°,  and  was  further  identified  by 
oxidation  to  chrysoketone.  The  author's  previous  observation  of 
the  formation  of  ^-phenylnaphthalene,  by  heating  chrysoquinone 
with  soda-lime  under  the  ordinary  pressure,  is  confirmed. 

J.  B.  T. 

Cycloid  Ketoximes.  Conversion  of  Terpene  Derivatives  into 
Aliphatic  Compounds  containing  the  same  Number  of  Carbon 
Atoms.  By  O.  Wallace  (Annalen,  278,  302— 329).— It  has  been 
already  shown  (this  vol.,  i,  4G)  that  cycloid  ketoximes  undergo 
isomeric  change  when  treated  with  phosphorus  pentachloride.  It  is 
now  found  that  the  same  change  may  be  readily  effected  by  con- 
centrated sulphuric  acid.  The  nitriles  formed  by  the  action  of  de- 
hydrating agents  on  cycloid  ketoximes  (loc.  cit.)  are,  without  doubt, 
aliphatic  compounds  ;  they  appear  to  be  closely  related  to  the  odor- 
iferous substances  occurring  in  natural  ethereal  oils. 

When  1-menthonoxime  (m.  p.  59°)  is  dropped  into  concentrated 
sulphuric  acid  cooled  by  ice,  it  is  converted  into  the  isomeride  melt- 
ing at  119 — 120°  {loc.  cit.).  If  the  latter  is  dissolved  in  chloroform 
and  treated  with  phosphorus  pentachloride  (1  mol.),  hydrogen  chloride 
is  evolved,  and  when  the  product  is  mixed  with  water  the  oxime  is 
regenerated.  When,  however,  the  solvent  is  distilled  off"  under 
diminished  pressure  at  a  low  temperature,  a  strong  bivalent  hase^ 
C2oH35ClISr2,  is  obtained;  this  crystallises  from  alcohol  in  transparent 
prisms,  melts  at  59 — 60°,  and  probably  has  the  constitution 
CH2  •  CHPr^-C:N-OH  •  CHMe-CHa 

CHCl.CHMe.CH.CH,CHPr^.C:NH-  ^''  ^^^^^^^  rotatory  power  m 
alcohol  is  [a]D  =  — 186'35.  Several  crystalline  salts  are  described. 
From  the  formation  of  this  base,  it  follows  that  the  isomeride  of 
menthonoxime  melting  at  119 — 120°,  is  not  an  oxime  ;  probably  it  has 

the  constitution  CB.Vi^<^^^[^^>r.-H.l^e. 

In  the  preparation  of  the  nitrile  from  menthonoxime  and  phosphoric 
anhydride  {loc.  cit.),  it  is  best  to  use  an  indifferent  diluent ;  but 
the  nitrile  is  more  readily  obtained  by  treating  a  chloroform  solution 
of  the  compound  melting  at  119 — 120°  (mentioned  above)  with 
phosphorus  pentachloride ;  it  is  also  formed  when  menthonoxime 
is  boiled  for  a  long  time.  Mentho -nitrile  boils  at  225 — 226°,  has  a 
sp.  gr.  at  20°  =  0*8355,  a  specific  refractive  power  [w]d  =  1*4445  at 
20° ;  its  constitution  is  probably  CHMe2-CH(CN)-CH2-CH2-CMe:CHo. 
The  amide,  C9Hi7*CONH2?  is  formed  by  boiling  the  nitrile  for  half  an 
hour  with  alcoholic  soda ;  it  crystallises  in  satiny  plates,  and  melts 
at  105 — 106°.  By  prolonging  the  treatment  of  the  nitrile  with 
alcoholic  soda,  the  acid  CgHn'COOH  is  obtained  ;  it  forms  a  sparingly 
soluble  silver  salt. 

When  the  nitrile  is  reduced  with  sodium  and  alcohol  two  bases  are 
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formed  which  may  be  separated  by  means  of  their  oxalates.  The 
first  base,  aliphatic  menthylamine  (menthonylamine),  CioHio'NHo, 
forms  a  sparingly  soluble  oxalate.  The  free  base  boils  at  207 — 208°, 
and  closely  resembles  the  cycloid  menthylamines  in  odour;  its  sp.  gr. 
at  20"  is  0-8075,  and  its  specific  refractive  power  at  20°  is  \_n\o  = 
+  1*45  ;  it  is  feebly  dextrorotatory.  Several  salts  as  well  as  a  liquid 
ace^Z-derivative  and  an  oxamide  melting  at  82 — 83°,  were  prepared. 
The  second  base  obtained  by  the  reduction  of  the  nitrile  has  the 
formula  CoHasNO  ;  it  boils  at  252—253°. 

If  menthonylamine  nitrite  is  boiled  with  water,  an  alcohol  and  a 
hydrocarbon  are  obtained.  The  alcohol,  CioHig'OH,  is  a  colourless 
liquid  resembling  linalool,  and  has  all  the  properties  of  a  primary 
aliphatic  alcohol ;  it  boils  at  95 — 105°  under  a  pressure  of  7  mm.,  has 
a  sp.  ^v.  at  20°  =  0'8315,  a  specific  refractive  pov/er  at  20°  [^z]©  =^ 
1  "44809,  and  a  specific  rotatory  power  [a]i,  =  -f  2.  The  hydrocarbon, 
C10H18,  boils  at  153—156°,  and  has  sp.  gr.  =  1-4345  at  15°.  When 
the  last-mentioned  alcohol  is  oxidised  with  chromic  acid,  an  aldehyde, 
CioHigO,  is  obtained  which  is  distinguished  from  the  natural  products 
citral,  linalool,  and  geraniol  by  its  intense  orange-like  odour.  A 
complete  comparison  of  this  aldehj^de  with  that  from  orange-oil  has 
not  yet  been  made.  The  paper  concludes  with  a  lengthy  theoretical 
discussion  of  these  results.  A.  R.  L. 

Isomeric  Methylcyanocamphors.  By  A.  Haller  and  Mingutn 
(Compt.  rend.,  118,  690 — 693). — When  crude  methylcyanocamphor  is 
kept  below  0°  for  some  time,  crystals  are  deposited,  and  can  be  puri- 
fied by  recrystallisation  from  a  mixture  of  ether  and  light  petroleum. 
They  are  insoluble  in  water  and  alkalis,  but  dissolve  in  alcohol  or 
ether,  melt  at  63°,  and  have  a  molecular  rotatory  power  \_oc~\j)  = 
-M50"8°.  The  crystals  have  the  composition  of  methylcyanocam- 
phor, and  with  aqueous  hydrochloric  acid  decompose  quantitatively 
into  methylic  chloride  and  cyanocamphor,  the  latter  being  soluble  in 
potassium  hydroxide.  With  bromine,  the  compound  yields  methylic 
bromide  and  a  bromocyanocamphor  identical  with  that  obtained  by 
the  action  of  bromine  on  cyanocamphor  in  presence  of  carbon  bi- 
sulphide. Potassium  hydroxide  in  time  converts  it  into  hydroxy- 
camphocarboxylic  acid,  identical  with  that  obtained  by  the  action  of 
the  alkali  on  cyanocamphor,  methylic  alcohol  being,  doubtless,  formed 
at  the  same  time. 

This  modification  of  methylcyanocamphoi*,  which  the  authors  dis- 
tinguish as  the  /3-m.odification,  has,  in  all  probability,   the  constitu- 

.      ^^^    ^C-CN 

tion  aHu<M 

C'OMe* 

The  liquid  portion  has  the  same  composition  as  the  crystals,  and 

can  be  freed  from  the  last  traces  of  the  latter  by  treatment  with 

hydrochloric  acid  followed  by  potassium  hydroxide.      The  purified 

product,  which  the  authors  distinguish  as  a- methyl  cyanocamphor,  is 

a  thick,  yellowish   liquid    with    a   rotatory  power    [a]D   =    +90-1°. 

Sometimes  it  deposits  soft,  yellow  crystals  which  melt  at  38 — 45°, 

and  have  the  same  composition  and  rotatory  power  as  the   liquid. 

Hydrochloric  acid  has   no    action    on   this    compound   in   the    cold. 
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When  boiled  with  alcoholic  potash,  it  yields  amraonia  and  m  ethyl - 
hydroxycamphocarboxylic  acid,  which  melts  at  175°,  and  has  a 
rotatory  power  [a]j5  =  +26*31°.     It  would  seem,  therefore,  that  the 

a-modification    has    the    constitution    CsHu^i^  .       Schutzen- 

berger  has  supposed  that  a  radicle  displacing  the  hydrogen  in 
cyanocamphor  can  attach  itself  either  to  the  IC'CN"  group  or  the 
ICO  group  according  to  the  conditions. 

Other  alkylic  iodides  and  chlorides  act  on  sodiocyanocamphor,  in 
the  same  way  that  methylic  iodide  does,  and  it  is  noteworthy  that  the 
higher  homologues  of  methylic  iodide  yield  very  small  quantities 
of  the  a-modifications. 

The  behaviour  of  the  cyanocamphors  affords  further  evidence  that 
in  many  compounds  the  molecular  arrangement  is  unstable  and  is 
liable  to  partial  changes  in  a  manner  which  is  not  represented  by 
the  ordinary  constitutional  formulae.  C.  H.  B. 

Camphoric  acid.  By  W.  A.  Notes  (Ber.,  27,  917—919).— 
Methylic  campJioramate,  NH2'CO*C8Hi4'COOMe,  is  obtained  by  treat- 
ing methylic  camphorate  with  phosphorus  oxy chloride  and  am- 
monia. It  crystallises  in  white  needles,  and  melts  at  152 — 153°. 
The  chloride  crystallises  in  transparent  tablets,  and  melts  and  de- 
composes at  24  i°. 

/3-Camphoramic  acid  is  obtained  by  heating  camphoricimide  with 
10  per  cent,  sodium  hydroxide  solution.  It  crystallises  in  lustrous 
prisms,  melts  at  182 — 183°,  and  is  different  from  Claisen  and 
Manasse's  acid  (Annale7i,  274,  81). 

Dihydroaminocarnpholytic  acid  is  obtained  by  heating  camphoric- 
imide with  aqueous  soda,  and  then  warming  the  mixture  with  brom- 
ine. It  crystallises  in  granules  or  in  nacreous  plates,  and  sublimes 
without  melting.  E.  C.  R. 

Tanacetone  and  its  relation  to  Thujone.  By  F.  W.  Semmler 
(Ber.,   27,   895—898;    compare  Abstr.,  1893,  i,  107).— Tanacetone, 

Att       Att  Att^t    0>-  P-  20'^°)'  ^^en  heated  at  280°  for  24  hours  in  a 

sealed  tube,  is  converted  into  a  product  which  boils  at  220 — 235°, 
and,  when  treated  with  hydroxylamine,  yields  an  oxime,  which  melts 
at  92 — 93".     This  oxime,  when  warmed  with  dilute  sulphuric  acid, 

yields  pure  carvotanacetone,  CPr<^pTT  _  prr'^^CMe.      This  boils  at 

228°,  and  has  the  sp.  gr.  =  09373  at  17°,  [?*]©  =  1*4835.  It  has  an 
odour  closely  resembling  that  of  carvone. 

Tetrahydrocarvota7iacetone,  CioHjoO,  obtained  by  reducing  carvo- 
tanacetone with  sodium  and  alcohol,  boils  at  219 — 220°,  has  a  sp.  gr.  of 
0*9014  at  17°,  and  [w]d  =  1'4685.  It  has  an  odour  resembling  that 
of  terpineol,  and,  in  properties,  closely  resembles  hexahydro-oxy- 
cymene,  obtained  by  Wallach  from  terpineol. 

Both  tanacetone  and  absinthone,  which  the  author  believes  are 
identical,  combine  with  sodium  hydrogen  sulphite,  and  yield  solid 
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oximes ;  whereas  thujone  and  salvone  do  not,  and  they  also  differ 
from  tanacetone  in  physical  properties.  E.  C.  R. 

Synthesis  of  Gentisin.  By  S.  v.  Kostanecki  and  J.  Tambor 
(Monatsh.,  15,-  1—8;  compare  Abstr.,  1891,  1244,  and  1386).— When 
gentisinic  acid  (hydroqninonecarboxylic  acid,  C6H3(OH)2*COOH  and 
phloroglucinol  are  mixed  in  molecular  proportion,  and,  after  adding 
acetic  anhydride,  the  mixture  is  distilled  in  small  retorts,  a  small 
quantity  of  gentisein,  CiJIsOs,  is  obtained  as  a  sublimate  in  the 
neck  of  the  retort ;  it  forms  yellow  needles.  This  synthesis,  taken  in 
conjunction  with  previous  observations  (loc.  cit.)  indicates  that 
gentisein  is  the  1:3:  7-trihydroxyxanthone, 

OH-C6H3<^Q>  CeH.COH)^. 

The  methyl  ether  of  gentisein  is  readily  obtained  on  treating  that  sub- 
stance with  methylic  iodide  and  potassium  hydroxide,  and  proves  to 
be  identical  with  natural  gentisin,  Ci3B[704*OMe. 

Dihenzoylgentism,  CuHgOsBzz,  whether  obtained  from  the  natural 
or  synthetical  product,  was  found  to  crystallise  from  alcohol  in  thick, 
white  needles,  and  to  melt  at  192°.  The  monobenzoyl  derivative  of 
gentisin  methyl  ether,  Ci3H502(OMe)2*OBz,  crystallises  in  white, 
gleaming  masses  of  needles,  and  melts  at  197°.  G.  T.  M. 

Isolation  of  Sugars  from  Glucosides.  By  E.  Schunck  and  L. 
Maeschlewski  (Annalen,  278,  349 — 359). — The  authors  confirm 
their  previous  statement  (this  vol.,  i,  142)  that  the  sugar  obtained 
by  hydrolysing  datiscin  is  rhamnose.  The  sugar  formed  by  hydro- 
lysing  lupinin  (Schulze  and  Barbieri,  Ber.,  11,  2220)  gives  an  osazone 
melting  at  204°,  identical  with  ordinary  glucosazone.  Inasmuch 
as  lupinin  sugar  is  dextro-rotatory  and  fermentable  (loc.  cit.),  the 
authors  consider  the  proof  that  it  is  identical  with  ordinary  glucose 
to  be  complete.  Rochleder  and  Schwarz  (Amialen,  30,  200)  con- 
sider that  £esculin,  on  hydrolysis,  yields  a  sugar  which  is  not  identical 
with  glucose.  The  authors  have  prepared  the  osazone  from  this 
sugar ;  it  melts  at  205 — 206°,  and  in  all  its  other  properties  is  identi- 
cal with  glucosazone.  The  same  remarks  apply  to  the  sugars  from 
rubiadin  and  arbutin ;  in  the  latter  case,  the  melting  points  of  the 
sugar  itself  (hydrated  and  anhydrous)  are  shown  to  be  the  same  as 
those  of  glucose.  The  authors  likewise  prove  conclusively  that  the 
sugar  from  phloridzin  is  ordinary  glucose.  The  view  recently  ad- 
vanced by  Hesse  (this  vol.,  i,  104)  that  the  freshly  prepared  sugar  is 
subsequently  converted  into  glucose  perhaps  through  the  agency  of 
micro-organisms,  is  negatived  by  the  fact  that  the  sugar  prepared  by 
the  authors  was  kept  sterilised,  and  it  was  found  to  be  identical  with 
glucose  a  fortnight  after  its  preparation.  The  authors  have  prepared 
the  sugar  from  crocetin,  and  converted  it  into  the  osazone  ;  this  was 
homogeneous,  and  had  the  properties  of  glucosazone.  The  sugar  from 
picrocrocin  also  gave  glucosazone.  A.  B.  L. 

Action  of  Bromine  on  Datiscetin.  By  E.  Schunck  and  L. 
Maechlewski     (Annalen,    278,    346 — 349). — When   datiscetin    (this 
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vol.,  i,  143)  is  dissolved  in  glacial  acetic  acid  and  treated  with  a 
small  quantity  of  bromine,  salicylic  acid  and  bromosalicylic  acid  are 
formed  ;  if  an  excess  of  bromine  is  used  and  the  liquid  is  boiled, 
bromanil  separates  on  cooling,  whilst  tribromophenol  remains  dis- 
solved in  the  mother  liquor.  That  salicylic  acid  is  the  initial 
product  in  the  latter  case  is  proved  by  the  fact  that  this  acid  is  readily 
converted  into  bromanil  and  tribromophenol  when  boiled  with  brom- 
ine in  glacial  acetic  acid  solution,  and  it  is  incidentally  mentioned 
that  this  is  a  convenient  and  rapid  method  of  preparing  bromanil. 

A.  R.  L. 

Brasilin  and  Haematoxylin.  By  J.  Heezig  (MonatsJi.,  15,  139 — 
146;  compare  Abstr.,  1893,  i,  426). — The  author  finds  that  the 
amorphous  product  obtained  by  the  interaction  of  trimethylbrasilin, 
acetic  anhydride,  and  sodium  acetate  gradually  becomes  crystalline 
after  long  exposure  to  the  air.  The  substance,  when  deposited  from 
alcoholic  solution,  forms  beautiful,  compact  crystals,  which  melt  at 
172 — 174°  (uncorr.),and,  on  analysis,  prove  to  be  acetyltrimethylhrasiUn, 
CieHioOsMeaAc.  Tetramethylbrasilin,  CieHioOsMe,  is  readily  obtained 
on  heating  trimethylbrasilin,  potassium  hydroxide,  and  methylic 
iodide  in  a  water  bath  for  7 — 8  hours.  It  is  only  sparingly  soluble 
in  cold  alcohol,  from  which  it  crystallises  in  beautiful,  white  scales, 
and  melts  at  137 — 138°.  Both  trimethylbrasilin  and  tetramethyl- 
brasilin are  decomposed  by  alcoholic  potash  at  150 — 160°,  yielding 
products  soluble  in  potash. 

On  methylation,  haematoxylin  behaves  similarly  to  brasilin.  Tetra- 
methylhcematoxylin,  Ci6Hio06Me4,  crystallises  from  alcohol  in  slender 
needles,  melts  at  139 — 140°,  and,  on  treatment  with  acetic  anhydride 
and  sodium  acetate,  gives  rise  to  acetyUetramethylhcematoxyliny 
CieHgOeMciAc,  which  crystallises  in  beautiful,  white  needles,  and 
melts  at  178 — 180°.  Pentamethylhcematoxylin,  CieHgOeMes,  is  pre- 
pared from  the  tetramethyl  derivative  by  a  method  corresponding 
with  that  used  for  obtaining  tetramethylbrasilin  from  trimethyl- 
brasilin, and  melts  at  144 — 147°. 

The  observation  that  all  the  hydroxyl  groups  in  brasilin  and 
haBmatoxylin  do  not  behave  similarly  on  methylation  appears  to  indi- 
cate that  in  all  probability  those  substances  are  constituted  similarly 
to  xanthone  and  fluoran.  G.  T.  M. 

Chlorophyll.  By  E.  Schunck  and  L.  Marchlewski  (Annalen, 
278,  329 — 345). — According  to  the  authors'  experiments,  the  action 
of  hydrochloric  acid  on  an  alcoholic  solution  of  chlorophyll  appears 
to  proceed  as  follows.  The  chlorophyll  is  first  converted  into  chloro- 
phyllan  (Hoppe-Seyler,  Zeit.  physiol.  Chem.,  [3],  5 ;  Tschirsch, 
[Inters,  iiber  Chlorophyll,  1884),  and  thence  into  an  amorphous  sub- 
stance, phylloxanthin,  which  is  then  transformed  into  fatty  acids  (?), 
and  a  crystalline  compound,  phyllocyanin.  Both  phylloxanthin  and 
phyllocyanin  form  crystalline  compounds  with  copper  acetate ;  that 
obtained  from  phyllocyanin  gave  analytical  values  indicating  the 
possible  empirical  formula  CesHTiNsOnCuo.  When  phyllocyanin  is 
evaporated  with  hydrochloric  acid  or  treated  with  alkalis,  pbyl- 
lotaouin  is  obtained. 
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Hansen  believes  (Die  Farbstoffe  d.  Chlorophyll,  1889)  that  the  treat- 
ment of  chlorophyll  with  alkalis  consists  in  the  removal  of  the  combined 
fatty  acids  by  hydrolysis,  the  colouring  matter  itself  remaining  intact. 
Ho  contends  that  after  such  treatment  the  colouring  matter  is  much 
purer  than  before.  The  authors  have  observed,  however,  considerable 
differences  in  the  absorption  spectra  of  chlorophyll  solutions  before 
and  after  treatment  with  alkalis,  which  they  consider  to  be  incom- 
patible with  Hansen's  views  (see  also  below). 

AVhen  grass  is  boiled  with  alcoholic  soda,  and  hydrogen  chloride  is 
passed  through  the  filtrate,  stellate  groups  of  brown  needles  having  a 
purple  reflex  separate,  together  with  sodium  chloride.  If,  after  puri- 
fication, this  substance  is  crystallised  from  methylic  or  ethylic  alcohol, 
methylphyllotaonin  and  ethylphyllotaoniu  are  obtained  respectively. 
The  methyl  derivative  melts  at  about  210°;  its  greenish-blue  solution 
in  concentrated  hydrochloric  acid  exhibits  the  absorption  spectrum 
observed  with  phyllocyanin  in  the  same  solvent.  Phyllotaonin  is  ob- 
tained by  treating  either  of  the  last-described  compounds  with  alco- 
holic alkali ;  it  has  acidic  properties.  It  crystallises  from  ether  in 
opaque  scales  having  a  steel-blue  reflex.  Analyses  of  phyllotaonin 
and  of  its  methyl  and  ethyl  derivatives  agree  with  the  formulae 
CwHasN^eOs'OH,  CioHaslS^eOs-OMe,  and  C4oH38¥605-OEt  respectively. 
When  phyllotaonin  is  boiled  with  glacial  acetic  acid,  an  acetyl  deriva- 
tive is  obtained  which  gave  analytical  values  in  agreement  with  the 
formula  CioHas^N'eOs-OAc.  A.  R.  L. 

a-Epichlorhydrinpiperidine  Derivatives.  By  L.  Niemilowicz 
(Monatsh.,  15, 118 — 131). — When  piperidine  is  shaken  with  an  equiva- 
lent quantity  of  a-epichlorhydrin,  suspended  in  10  times  its  weight 
of  water,  a  milky  liquid  is  formed,  from  which  ether  extracts  a  base, 
characterised  by  the  formation  of  the  following  salts.  The  hydro- 
chloride crystallises  in  prisms,  and  melts  at  156*5°;  ih.e  platinochloride, 
(C8Hi6NOCl)2,H2PtCl6,  crystallises  in  yellow  prisms,  which  are  only 
sparingly  soluble  in  water.  The  base  is  l-chlorhydrinpiperidine, 
OgHieNOCl,  a  colourless  oil,  which  decomposes  on  distillation  at  ordi- 
nary pressures,  and  on  treatment  with  sodium  hydroxide,  in  anhydr- 
ous  ethereal  solution,  gives  rise  to  a  new  base,  oc-epipiperiduiehydrin, 
CsHisNO.  The  latter  boils  without  decomposition  at  198°  (uncorr.), 
and  if  left  with  dilute  hydrochloric  acid  for  some  time,  is  converted 
into  2-chlorhydrinpiperidine,  which  differs  from  its  stereoisomeride, 
described  above,  in  forming  a  plaHnochloride,  much  more  soluble  in 
water,  and  crystallising  in  golden-yellow  scales.  Both  platinochlorides, 
however,  melt  at  189^",  with  slight  decomposition.  On  evaporating 
an  ethereal  solution  of  l-chlorhydrinpiperidine,  white,  cholesterol- 
like crystals  oi  piper idmiumhydrin  chloride  are  obtained.  This  is  inso- 
luble in  ether,  but  dissolves  readily  in  water,  yields  a  characteristic 
platinochloride,  (C8Hi60NCl)2PtCl4,  and  when  gently  heated  with  dilute 
aqueous  sodium  hydroxide,  is  converted  into  the  isomeric  epipiperi- 
dinehydrin.  When  piperidiniumhydrin  chloride  is  heated,  either  dry, 
or  in  aqueous  solution,  it  forms  a  vitreous,  non-crystalline  substance, 
piperiliumhydrine  chloride,  which  yields  an  amorphous  platinochloride, 
((J6Hi6N'OCl)2PtCl4.      a-Epichlorhydrin    and    excess    of    piperidine 
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^ive  rise  to  tlie  formation  of  symmetrical  dipiperidinehydrin^ 
Ci3H26N^20,  whicli  distils  unclaanged  at  288°  (546  mm.),  melts 
at  11 — 12°,  and  forms  a  platinocliloride,  Ci3H26N"20,H2PtCl6, 
wystallising  in  pyramids  or  scales.  The  same  base  is  formed  from 
symmetrical,  as  well  as  from  unsymmetrical,  diclilorliydrin. 

G.   T.  M. 

Decomposition  of  a-Hydroxynicotinic  acid  with  Nascent 
Hydrogen.  By  T.  v.  Smoluchowski  {Monatsh.,  15,  55 — 71). — By 
the  action  of  sodium  amalgam  on  the  pyridine-monocarboxylic  and 
-dicarboxylic  acids  (compare  Abstr.,  1891,  i,  114),  the  group 
— CH!N'-CH!  was  resolved  eventually  into  — CO-O-CHs — ,  and  non- 
nitrogenous  acids  thereby  formed.  The  author  has  determined  the 
eifect  of  the  reducing  agent  on  a  hydroxypyridinecai-boxylic  acid, 
namely,  a-hydroxynicotinic  acid,  and  finds  that  in  this  case  the  reduc- 
tion does  not  occur  in  so  simple  a  manner,  the  products  varying 
according  to  the  alkalinity  and  degree  of  concentration  of  the  solu- 
tion. The  following  substances  were  isolated  in  a  pure  state.  Isg-ol- 
methylglutaconic  acid,  CeHsOi-  This  crystallises  in  monosymmetric 
prisms,  a  :  h  :  c  =  0"8360  :  1  :  0"4558.  It  is  readily  soluble  in  water, 
melts  at  141°,  and  has  the  constitution 

COOH-C(CH2)-CH3-CH2-COOH, 

or  more  probably  COOH-CMeiCH-CHa'COOH.  It  forms  the  micro- 
crystalline  salts,  CeHeOdBa,  and  CeHeOiAgz,  and  the  dibromide, 
C6H804Br2,  which  dissolves  readily  in  water,  alcohol,  and  ether,  and 
melts  and  decomposes  at  160°.  On  further  reduction  with  hydr- 
iodic  acid,  it  forms  a-methylglutaric  acid,  which  melts  at  77°. 
Iso-oc-methylglutaconamide,  CeHgOsN  +  H2O,  crystallises  from  water 
in  scales,  and  melts  at  182 — 183°  (uncorr.).  In  addition  to  these 
cr^'staliine  substances,  a  syrupy  brown  liquid  was  obtained,  but  this 
refused  to  crystallise,  even  after  being  kept  for  several  months,  and 
the  author  has  been  unable  to  determine  its  nature.  The  formation 
of  iso-a-glutaconic  acid  in  the  reaction  is  in  all  probability  the  result 
of  a  secondary  change,  as  it  is  scarcely  conceivable  that  an  un- 
saturated acid  could  be  formed  in  a  solution  from  which  hydrogen 
was  being  evolved.  G.  T.  M. 

Halogen  Alkyl  Derivatives  of  Isoquinoline.  By  A.  Glaus 
(J.pr.  Ghem.,  [2],  49,  295 — 307). — Attention  has  already  been  called 
to  the  existence  in  the  cinchona  alkaloid  of  a  nitrogen  atom  whose 
function  is  similar  to  that  of  the  nitrogen  atom  in  isoquinoline 
(Abstr.,  1892,  1249).  The  alkylene  bases,  also  previously  described 
(Abstr.,  1892, 1358),  must  be  regarded  as  having  their  alkylene  groups 
centrally  disposed  within  the  nitrogen  ring. 

It  is  shown  that  the  similar  derivatives  of  the  cinchona  alkaloids 
probably  have  an  analogous  structure,  for  the  decomposition  of  iso- 
quinoline and  of  these  alkaloids  when  heated  with  an  alkylic  iodide 
and  potassium  hydroxide,  is  of  the  same  deep-seated  character,  and 
is  attended  by  the  formation  of  similar  products. 

Methyle7ie-isoquinoUne  has  been  isolated  in  an  impure  condition  as  a 
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viscid  liquid  by  the  action  of  potassium  hydroxide  on  isoquinoline 
methiodide;  its  methwdide,  C9NH7(CH2),MeI,  has  also  been  isolated  in 
an  impure  condition. 

Isoquinolme  methyldichr ornate,  CaT^H7,MeCr207,  is  an  orange-yellow, 
crystalline  precipitate,  thrown  down  from  the  aqueous  solution  of 
isoquinoline  methiodide  by  potassium  dichromate  ;  it  decomposes  at 
218°. 

Methylene-isoquinoUne  methochloride  platinochloride, 

[C9NH7(CH2),MeCl]2,PtCl4, 

IS  a  yellow,  crystalline,  anhydrous  powder,  and  decomposes  at  230°. 

BismethyleiieisoquinoUne  is  the  product  of  the  treatment  of  methyl- 
eneisoquinoiine  methiodide  with  potassium  hydroxide  ;  it  is  a  viscid, 
insoluble  liquid,  and  readily  forms  a  methiodide,  which,  however, 
cannot  be  made  the  means  of  introducing  another  metliylene  group 
into  the  isoquinoline.  A.  G.  B. 

4'-Parahydroxyplienylqumoline.  By  E.  Besthoen  and  G. 
Jaegle  (Ber.,  27,  907 — 914). — The  authors  have  prepared  4'-para- 
hydroxyphenylquinoline  synthetically  from  methoxyacetophenone 
by  the  method  of  Claisen  and  Beyer  (Ber.,  20,  2178). 

Paramethoxyhenzoylacetone,  OMe-CeHi'CO'CHa'COMe,  is  obtained 
from  paramethoxyacetophenone  by  the  action  of  ethylic  acetate  and 
sodium  methoxide.  It  forms  beautiful,  white  crystals,  and  melts  at 
54*5°.  The  anilide  forms  beautiful,  bright-yellow  crystals,  and  melts 
at  111— 112°. 

4i-ParametJioxyp}ienylquinaldinesulplionic  acid  is  obtained  when  the 
above  anilide  is  treated  with  concentrated  sulphuric  acid.  It  is  sepa- 
rated by  means  of  its  barium  salt,  C34H28N2S2O8Ba,10H2O,  which  crystal- 
lises in  white  needles.  The  pure  acid  crystallises  in  slender,  white 
needles,  and  when  boiled  with  concentrated  hydrobromic  acid  is  con- 
verted into  4'-parahydroxyphenylquinaldine  hydrobromide.  When 
the  above  barium  salt  is  heated  with  benzaldehyde  and  zinc  chloride 
at  160°,  a  henzijlidine  compound  is  obtained. 

4i-Paraliydroxyphenylquinaldinic  acid,  OH'CeHi'CgXHs'COOH,  is 
obtained  by  oxidising  the  preceding  benzylidene  compound  with 
potassium  permanganate,  and  then  heating  the  sulphonic  acid  so 
obtained  with  concentrated  hydrobromic  acid ;  it  crystallises  in  yellow 
needles,  melts  at  234 — 235°  with  evolution  of  carbonic  anhydride, 
and,  when  heated  with  acetic  anhydride,  yields  a  beautiful,  red  dye. 

4'-Parahydroxyphenylquinoline  is  obtained  by  heating  the  pre- 
ceding acid  at  250°.  It  melts  at  243°,  and  is  identical  with  the 
phenolquinoline  obtained  by  Konigs  and  Nef  (Ber.,  20,  629)  from 
apocinchene.  E.  C.  R. 

5-Metliylpyrazole.    By  E,.  v.  Rothenbueg  (Ber.,  27,955—956). 

— Methylpyrazole,  CMe<^         h      ,    is   prepared   by   the    action     of 

hydrazine  acetate  on  sodium  acetoacetaldehyde,  and  has  been  pre- 
viously described  by  G.  Marchetti  (Abstr.,  1893,  i,  179).  It  does  not 
combine    with    benzaldehyde,    and    yields  no  azo-derivative.       The 
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hydrochloride  and   sulphate  are  readily  soluble.     ^-Pyrazolecarhoxiilic 

NH-JSr 
acid,  COOH'C^         H      ,  is   formed  by  the  oxidation  of  .5-methyl- 

pyrazole  with  potassinm  permanganate,  and  is  deposited  in  granular 
crystals  melting  at  215 — 216°.  The  diver  salt  decomposes  on  expo- 
sure to  light,  and,   like   the   acid,  yields    pyrazole   on    distillation. 

NH-N 
5-MefhylpyrazoUne,    CHMe<  n      ,  is  prepared  by  the  action  of 

crotonaldehyde  on  hydrazine  hydrate  ;  it  is  a  yellowish  oil  with  a 
characteristic  odour;  it  boils  and  partly  decomposes  at  180°.  It 
yields  an  oily  methylpyrazole  on  careful  oxidation.  J.  B.  T. 

The  Pyrazole  Series.  By  L.  Claisen  {Annalen,  278,  261—273). 
— Introductory  remarks  and  theoretical  considerations  on  the  paper 
following  (next  abstract).  The  fact  that  5  :  1-methylphenylpyrazole, 
obtained  from  hydroxymethylenacetone,  is  identical  with  that  pre- 
pared in  other  ways,  seems  to  furnish  evidence  that  isomeric  phenyl- 
pyrazoles  having  one  or  more  diagonal  bonds — analogous  to  the 
isindazoles  of  Fischer  and  Tafel  (Armalen,  227,  303) — do  not  exist. 

A.  R.  L. 

Action  of  Phenylhydrazine  on  Hydroxymethyleneacetone 
and  on  Acetoneoxalic  acid.  By  L.  Claisen  and  P.  Roosen 
(Annalen,  278,274—296;  compare  Abstr.,  1891,  1106).— The  authors 
have  now  definitely  proved  that  the  product  of  the  action  of  phenyl- 
hydrazine  on  the  sodium  compound  of  hydroxymethyleneacetone 
(acetoacetaldehyde)  is  a  mixture  of  5  :  1-methylphenylpyrazole 
(2  parts)  and  3  :  1-methylphenylpyrazole  (1  part).  When  this  mix- 
ture is  cooled,  the  latter  compound  crystallises  out ;  it  melts  at  37°, 
and  boils  at  254 — 255°  under  a  pressure  of  720  mm.  (compare  Claisen 
and  Stylos,  Abstr.,  1888,  671  ;  Knorr,  Annalen,  225,202  ;  Andreocci, 
AttiAcad.  Lincei,  1891,  i,  269;  ii,  157). 

1-Phenylpijrazole-S-carhoxylic  acid,  !N'Ph<[     "7  i  ,  is  obtained 

by  oxidising  3  : 1-methjlphenylpyrazole  with  alkaline  permanganate; 
it  crystallises  in  silky  needles,  and  melts  at  146°;  the  methylic  salt 
melts  at  77°. 

The  compound  obtained  from  phenylhydrazine  and  ethylic  sodacc- 
toneoxalate    (acetopyruvate)    is    5  :  l-methylphenylpyrazole-3-carb- 

"^  —  P'POOTT 
oxylic  acid,   ^P^<Cp,n.T".A,TT  '  ^^^  properties  have  been  already 

N  —  C'COOPI 
described  (Zoc.  cit.^.    The  «/ieww/a2;o-derivative,  NPh<^  ~.Jl,  ^^ -r^, 
^  ^  ^       ^  ^CMe.C-NzPh 

prepared  by  the  successive  action  of  diazobenzene  chloride  and 
phenylhydrazine  on  acetoneoxalic  acid,  crystallises  from  hot  alcohol 
in  yellow,  satiny  needles,  and  melts  at  206 — 207°  with  evolution  of 
gas. 

l-Phenyl-3  :  5-dicarboxylic  acid  (see  loc.  cit.). 

5  :  1-Methylphenylpyrazole  was  prepared  in  large  quantity  by 
distilling  5  :  l-methylphenylpyrazole-3-carboxylic  acid.     The  authors 

VOL.  LXYI.  i.  2   h 
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find  that  the  pure  compound  boils  at  254 — 255°  (720  mm.),  has  a  sp, 
gr.  at  15°  of  1-085,  and  cannot  be  solidified  when  cooled.  The 
platinochloride,  when  air  dried,  contains  water  of  crystallisation  and 
melts  at  149° ;  after  being  heated  at  100°,  it  is  rendered  anhydrons, 
and  tlien  melts  at  171°  with  decomposition ;  the  methiodide  melts 
at  296°  and  the  ethiodide  at  208°.  5  :  l-Phenylpyrazolecarboxylic 
acid  is  obtained  by  oxidising  5  : 1-methylphenylpyrazole  with  alkaline 
permanf?anate ;  it  crystallises  in  short,  white  needles  and  melts  at 
183°.     The  methylic  salt  melts  at  67°. 

3  :  l-Methylphenylpyrazole-6-carhoxylic  acid  is  formed  in  small 
quantity  as  a  bye-prodact  by  the  interaction  of  phenylhydrazine  and 
acetonoxalic  acid ;  it  crystallises  in  feathery  groups  of  needles,  melts 
at  189 — 190°,  and,  when  heated,  decomposes  into  3  :  1-methylphenyl- 
pyrazole ;  the  methylic  salt  melts  at  65 — 66°,  and  the  amide  melts 
at  181°. 

i\;r —  Q Q  — — —  ]sj- 

Bimethyldijphenyldipyrazole,  ^^^'^f^-^|^  -ptt  nxT-pM  '^^P^?  is  ob- 
tained by  the  action  of  phenylhydrazine  on  a  solution  of  oxalyldi- 
acetone  in  glacial  acetic  acid  ;  it  forms  colourless  needles,  and  melts 
at  142°.  The  corresponding  tetrapTienyl-deviYSiiive,  formed  by  the 
interaction  of  phenylhydrazine  and  oxalyldiacetophenone,  melts  at 
232°.  A.  R.  L. 

Sulphophenyl-  and  Hydroxyphenyl-pyrazoles.  By  L.  Claisen 
and  P.  RoosEN  {An7wden,  278,  296— 302).— Paraphenyldimethyl- 
pyrazolesul phonic  acid  (Abstr.,  1891,  1107)  crystallises  in  rhombic- 
hemimorphic  prisms,  a  :  fe  :  c  =  0-5558  :  1  :  0*7889,  containing  1  mol. 
H2O.  Parahydroxyphenyl-S  :  b-dimethylpyrazole  is  obta'ned  by  fusing 
the  sulphonic  acid  with  potash  ;  it  crystallises  from  hot  water  in 
long  needles,  melting  at  166° ;  the  acetyl-derivative  melts  at 
69°.     Fara^henylmethylphenylpyrazolesul^pJwnic  acid, 

CaN^HMePh-CeH^-SOsH, 

is  obtained  by  the  interaction  of  benzoylacetone  and  phenylhydr- 
azineparasulphonic  acid ;  it  crystallises  from  water  in  colourless, 
anhydrous  prisms,  and  yields  the  Tiydroxy-dieviY^iiYe, 

CaNoHMePh-CeH^-OH, 

when  fused  with  potash.  The  latter  crystallises  in  rhombohedray 
melts  at  206°,  and  its  ace/^/Z-derivative  at  133°.  Paraphenylmethyl- 
joyrazolesulpJionic  acid,  C3!N"2H2Me'C6H4*S02H,  prepared  from  the 
sodium-derivative  of  hydroxymethylenacetone  and  phenylhydrazine- 
sulphonic  acid,  forms  yellowish  prisms.  A.  R.  L. 

Action  of  Ethereal  Diazoacetates  on  Ethereal  Salts  of  Un- 
saturated acids.     By  E.  Buchner  and  H.  Witter   (Ber.,  27,  868 — 
876;  see  also  Abstr.,  1893,  i,  429). — Methylic  pyrazoline-3  :  4  :  6-iri- 
ss      T,Trr/CH(COOMe)-C(C06Me)-CH2COOMe      .       ^ 
carhoxy acetate,   ^H<^ C»COOME  '    '^ 

tained  by  heating  methylic  aconitate  with  methylic  diazoacetate  in 
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ft,  reflux  apparatus  at  about  60°,  and  then  completing  the  action  by  heat- 
ing in  a  water  bath.  It  melts  at  104°.  If,  however,  the  above  mixture 
is  heated  at  once  at  lUO",  then  a  stereoisomeride  is  obtained  melt- 
ing at  153°.  The  compound  melting  at  104°  separates  in  short, 
colourless  crystals,  immediately  decolorises  permanganate  in  alkaline 
solution,  gives  a  white,  voluminous  precipitate  with  silver  nitrate, 
and,  when  hydrolysed  with  alcoholic  potash,  yields  an  acid  which 
sinters  at  118°,  and  melts  and  decomposes  at  155 — 160°.  When 
treated  with  hydrogen  bromide  in  cold  acetic  acid,  it  is  converted 
into  the  isomeride  melting  at  153° ;  this  crystallises  in  colour- 
less needles,  is  partially  hydrolysed  by  boiling  with  water,  and  imme- 
diately decolorises  alkaline  permanganate  solution.  It  cannot  be 
obtained  by  treating  the  isomeride  melting  at  104°  with  hydrochloric 
acid  as,  under  these  conditions,  hydrolysis  takes  place,  and  the  acid 
C4H4N"2(COOMe)3-COOH  is  obtained.  This  crystallises  in  colourless 
needles,  melts  at  167°,  and  gives  an  acid  reaction  when  dissolved  in 
water. 

MetJiylic  trimethylene-l  :  2  :  Z-tricarhoxy-l-acetate, 

COOM..CH<9<00»;>OH.-OOOM. 

is  obtained  by  heating  the  preceding  compound  at  160 — 190°  under 
a  pressure  of  40  mm.  mercury  as  long  as  nitrogen  is  evolved.  It 
distils  as  a  colourless  oil  at  210 — 215°  under  40  mm.  pressure.  It 
crystallises  in  flat  prisms  and  melts  at  67°.  When  boiled  with 
sodium  hydroxide  solution,  it  is  converted  into  an  "  oxyglutaracetic 
acid,"  C4H6(COOH)3,  which,  owing  to  its  extreme  solubility,  cannot 
be  isolated.  When  heated  with  sodium  carbonate  solution  at  60°  it 
yields  the  lactonic  acid,  C5H602(COOH)2.  This  crystallises  in  small, 
colourless  nodules,  melts  at  190°,  is  not  acted  on  by  alkaline  perman- 
ganate, and  is  converted  into  the  preceding  oxy-acid  when  treated 
with  normal  solution  of  sodium  hydroxide.  E.  C.  R. 

Action  of   Ethereal    Diazoacetates  on    Ethereal    Salts   of 

Unsaturated  Acids.     By  E.  Buchner  and  H.  Dessauee  {Ber.,  27, 

877 — 879;  879 — 881). — Methylic  methylpyrazoUne-S  :  4  :  h-tricarhoxyU 

.    ^^„^CH(COOMe)-CMe-COOMe  .     ^,  .     ^  ^    ^     ,.  ,,    ,. 

ate^  NH< '  p^^T^c        » is  obtained  by  heating  methylic 

citraconate  with  methylic  diazoacetate  at  60°,  and  gradually  raising 
the  temperature  to  120°  ;  it  crystallises  in  tufts  of  long  prisms,  and 
melts  at  86°.  The  authors  were  unable  to  isolate  a  stereoisomeride, 
although,  according  to  theory,  this  should  exist. 

Methylic  methyUrimethylenetricarboxylate  is  obtained  by  decomposing 
the  preceding  compound  by  heat.  It  distils  as  a  colourless  oil  at 
170 — 180°,  under  30  mm.  pressure,  crystallises  in  flat,  colourless 
needles,  melts  at  77°,  and  is  stable  towards  alkaline  permanganate. 

PTT'POO  FT 
The  free  acid,  COOH-CMe<  i  _._  ^^^TT,is  obtained  by  the  hydrolysis 

of  the  methylic  salt.  It  crystallises  in  colourless  nodules,  melts  at  191°, 
without  decomposition,  and  is  not  acted  on  by  alkaline  permanganate. 
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It  is  apparently  unaltered  by  boiling  with  permanganate  or  with 
dilute  nitric  acid. 

Methylic  pyrazolinedicarhoxyacetate, 

is  obtained  by  mixing  metbylic  itaconate  and  metbylic  diazoacetate 
at  the  ordinary  temperature.  It  crystallises  in  colourless,  interlacing 
needles,  melts  at  91°,  and  is  not  altered  by  heating  with  hydrogen  brom- 
ide in  acetic  acid  solution.  When  heated  under  diminished  pressure  at 
160—180°,  it  yields  a  bright  yellow  oil,  which  distils  at  190—200°, 
contains  no  nitrogen,  and  remains  uncrystallised  after  the  lapse  of 
years.  This  compound  quickly  decolorises  alkaline  permanganate, 
and,  when  hydrolysed  with  aqueous  sodium  hydroxide,  yields  a 
mixture  of  a  saturated  and  an  unsaturated  acid.  The  latter,  owing 
to  its  great  solubility,  could  not  be  isolated.  The  saturated  acid  was 
identified  as  a  ^rme^%Zer<e-l  :  2-dicarboxy-l-aceHc  acid.  It  crystallises 
in  colonrless  crusts,  begins  to  decompose  at  180°,  melts  at  212°  with 
decomposition,  does  not  decolorise  alkaline  permanganate,  and  is 
not  altered  by  boiling  with  a  normal  solution  of  sodium  hydroxide. 

E.  C.  R. 
Transformation  of  Ketazines  into  Pyrazolines.  By  T. 
CuRTius  and  H.  A.  Foesterling  (Ber.,  27,  770 — 773). — If  dimethyl- 
ketazine,  CMealN'NiCMca,  obtained  by  the  action  of  hydrazine  hydrate 
on  acetone,  is  treated  with  maleic  acid,  or  if  acetone  is  treated  with 
hydrazine  maleate,  trimethylpyrazoline  maleate  is  formed.  This  crys- 
tallises in  colourless  needles,  melts  at  127°,  and  is  .""ecomposed  by 
dilute  acids  and  alkalis  into  its  constituents;  with  concentrated 
caustic  soda,  however,  it  yields,  not  maleic,  but  fumaric  acid.     The 

KzzCMe 

trimethylpyrazoline,     I  >CH2,    obtained   from   it   is    identical 

with  that  obtained  from  hydrazine  hydrate  and  mesityl  oxide;  its 
Jiydrochloride  melts  at  170°,  its  pier  ate  at  138°. 

Fumaric  acid  effects  the  same  transformation,  but  not  spontane- 
ously, prolonged  heating  at  100°  being  necessary. 

Hydrazine  maleate,  C2H2(COOH)2,N2Hi  -f-  2H2O,  forms  colourless 
needles.  C.  F.  B. 

5-Phenylpyrazoline.  By  R.  y.  Rothenbueg  (Per.,  27,  788— 
790). — Cinnamylideneazine,  N2(CH*CH!CHPh)2,  prepared  from  hydr- 
azine and  cinnamaldehyde  (Curtius  and  Jay,  Abstr.,  1899,  393), 
when  heated,  at  120°  with  excess  of  hydrazine  hydrate,  yields  b-phenyl- 

pyrazoli7ie,    I  ^CHa,  an   oil  which,  when  oxidised,  does  not 

yield  Buchner's  5-phenylpyrazole  (Abstr.,  1893,  i,  282).  Buchner's 
compound  is,  therefore,  probably  3-phenylpyrazole.  Hydrochloric 
acid  converts  it  into  a  dimolecular  polymeride,  the  platinochloride  of 
which  has  the  formula  2 (C9Hiol^2)2,H2PtCl6  +  7H2O. 

With  hydrazine  hydrate,  benzoylaldehyde  yields  what  is  probably 
a  mixture   of    3-    and   5-phenylpyrazole.       Sodio-acetoacetaldehyde 


r 
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and  hydrazine  acetate  yield  methylpyrazole,  the  platinochloride  of 
which,  ^C^HelS'ajHaPtCls,  was  prepared. 

Hydrazine  hydrate  can  be  prepared,  without  using  a  silver  retort, 
by  precipitating  a  boiling  solution  of  hydrazine  sulphate  with  a 
boiling  solution  of  barium  hydroxide,  and  fractionating  the  filtered 
solution.  The  yield  is  70 — 80  per  cent,  of  the  theoretical,  and  the 
rest  of  the  hydrazine  can  be  recovered  as  sulphate  from  the  impure 
fractions.  C.  F.  B. 

Pyrazolone  Reactions.  By  R.  v.  Rothenburg  {Ber.,  27,  782). 
— An  enumeration  of  the  reactions  of  derivatives  of  pyrazolone, 
"N" — PTT 

I  ~~"  ]>CH2.  It  can  only  be  said,  by  way  of  extract,  that  pyrazol- 
ones can  be  readily  oxidised,  but  do  not  undergo  any  simple  hydro- 
lysis. Substituting  and  other  agents  chiefly  attack  the  CH2-group, 
both  the  hydrogens  of  which  can  be  replaced  by  bromine,  by  the 
group  !CHE;  from  aldehydes,  or  by  iNOH  from  hydroxylamine, 
whilst  one  of  them  can  be  replaced  by  the  group  •N.'IS'R  of  diazo- 
compounds,  azo-derivatives  being  formed.  If  both  these  hydrogens 
are  replaced,  the  product  is  insoluble  in  alkalis ;  if  only  one,  it  is 
soluble,  the  remaining  H  doubtless  moving  to  the  adjacent  C  of  the 
CO-group  to  form  the  tautomeric  pyrazolidone.  Nitrous  acid  forms 
nitroso-derivatives  of  pyrazolones,  but  here  the  NH-group  is  doubt- 
less attacked.  C.  F.  B. 

Pyrazolones  from  Phenylpropiolic  acid,  and  their  Azo- 
derivatives.  By  R.  V.  RoTHENBURG  {Ber.,  27,  783— 787).— Phenyl- 
propiolic acid  condenses  with  hydrazine  hydrate  to  form  3-phenyl- 

NiCPh 
pyrazolone,    I  >>CH2,  melting  at  236°.    The  benzol  and  isonitroso- 

derivatives  (compare  preceding  abstract)  melt  above  250°  and  at  184° 
respectively ;  the  silver  salt  of  the  latter  decomposes  at  242°.  The 
phenyl-,  ortho-  and  para-tolyl-,  and  a-  and  ^-naphfhyl-  azo-derivatives 
melt  at  208°,  179°,  185°,  216°,  and  above  250°  respectively ;  when 
reduced,  all  of  them  yield,  the  same  ruhazonic  acid,  CisHiaNsOa, 
jnelting  at  124°.  With  phenylhydrazine,  phenylpropiolic  acid  con- 
denses to  form  Knorr  and  Klotz's  1  :  3-diphenylpyrazolo7ie  (Abstr., 
1887,  1121).  The  benzal-  and  isonitroso-,  and  the  azo-derivatives  as 
before,  melt  at  146°,  199°,  170°,  226°,  242°,  196°,  and  225°  respec- 
tively ;  on  reduction,  the  azo-derivatives  all  yield  the  ruhazonic  acid, 
C30H21N2O5  (melting  at  about  200°  ?). 

3-  Carboxypyrazolone-4-orthoazobenzoic  acid, 

JNii UU 

and  its  ethylic  salt,  melting  respectively  at  227°  and  255",  are  obtained 
from  pjrazolone-3-carboxylic  acid  and  its  ethylic  salt  by  means  of 
orthodiazobenzoic  acid. 

The  latter  part  of  the  paper  is  devoted  to  a  few  remarks  on  the  con- 
stitution of  pyrazolones,  and  their  relation  to  isopyrazolones. 

C.  F.  B. 
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Pyrazolones  from  Dehydracetic  and  Coumalinic  acids.  By 
R.  V.  KoTHENBURG  (Bev.,  27,  790—792). — Dehydracetic  acid  yields 
3-methylpyrazolone  when  heated  at  120°  with  hydrazine  hydrate  and 
a  little  alcohol.  It  thus  behaves  just  like  ethylic  acetoacetate,  and 
this,  the  author  thinks,  favours  Feist's  view  as  to  its  constitution. 

Dehydrobenzoylacetic  acid  yields  3-phenylpyrazolone  in  a  similar 
manner. 

Coumalinic  acid,  under  rather  different  circumstances,  yields 
pyrazolone  itself,  but  it  is  necessary  to  work  very  cautiously,  care- 
fully avoiding  any  violent  action.  C.  F.  B. 

Isomeric  ^^-Phenylpyraz clones.  By  R.  v.  Rothenburg  (BeQ\,  27, 
94:6 — 948). — The  author  maintains,  in  opposition  to  Stolz  (this  vol., 
i,  259),  that  the  isomeride  melting  at  118°  is  l-phenyl-3-pyrazolone, 
whilst  that  melting  at  153°  has  the  constitution  of  a  1-phenyl- 
5-pyrazolone.  A.  H. 

Nomenclature  of  the  Pyrazolones.  By  R.  v.  Rothenburg 
(Ber.,  27,  957 — 958). — Knorr's  suggestions,  made  in  1887  (Annalen, 
238,  137 — 219),  on  this  subject  are  criticised,  and  the  terms  pyr- 
azolone and  isopyrazolone  are  employed  to  distinguish  the  groups 

co<CH.[JH  '^"'^   ^o<ch:6h' 

4  3  4  3 

instead  of  5-pyrazolone  and  3-pyrazolone  respectively,  the  positions 
of  subf,tituting  elements  being  indicated  by  numbers.  Knorr's 
l-phenyl-3-methyl-5-pyrazolone  and  l-phenyl-2  :  3-dimethyl-3-pyrazo- 
lone  (antipyrine)  would  therefore  be  called  l-phenyl-3-methylpyrazo- 
lone  and  l-phenyl-2  :  3-dimethylisopyrazolone.  J.  B.  T. 

New  Synthesis  of  Diketoquinazolines.  By  A.  Stewart  (/.  pr. 
Chem.j  [2],  49,  318). — From  the  interaction  of  anthranilic  acid,  and 
orthamidobenzamide,  respectively,  with  phenylic  isocyanate,  com- 
pounds are  obtained  which  yield  diketo-7-phenylquinazoline  (m.  p. 
273 — 274°)  when  treated  with  dehydrating  agents.  The  interaction 
of  carbamide  with  alkylamides  directly  yields  diketo-7-alkylquinazo- 
lines  (compare  Abstr.,  1889,  609)  ;  in  this  way  diketo-7-ethyl- 
quinazoline  (m.  p.  195 — 196°  ;  Soderbaum,  Abstr.,  1890,  1254)  and 
diketo-fy-allylquinazoline  (m.  p.  183°)  were  obtained.  A.  G.  B. 

Formation  of  Diketoquinazolines  from  Substituted  Anthra- 
nilic acids.  By  W.  WiELANDT  (J.  pr.  Ghem.,  [2],  49,  319—320; 
compare  preceding  abstract). — By  melting  benzylanthranilic  acid 
(m.  p.  169 — 170°)  with  carbamide  (equivalent  proportions),  carhamtdo- 
henzylanthranilic  acid,  COOH*C6H4*N(C7H7)-CONH2,  is  formed.     With 

excess   of    carbamide,    henzyldihetoquinazoline,    C6H4<'xr/r'  xj  \^C50, 

is  produced;  it  does  not  melt,  but  decomposes  above  360°.     Phenyl- 

dihetoquinazoline,   ^^i'^'^T>u ^^C),    a    microcrystalline     powder 
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decomposing  above  360°,  is  the  only  product  of  tlie  interaction  of 
phenylanthranilic  acid  and  carbamide. 

Trinitrophenylanthranilic  acid   (m.  p.    265 — 266°)  and  urea  yield 

NH  — CO 
trinitrophenyldihetoquinazoline,    I  >N-C6H4(N02)3,  whicb  crys- 

tallises  in  pale  yellow  needles. 

Benzylantbranilic  acid  and  pbenylic  isocyanate  yield  the  compound 
COOH-CoH4.N(C,H,>CO-NHPh  (m.  p.  165—166°);  phenylanthranilic 
acid  and  phenylic  isocyanate  yield  diphenyldihetoquinazoline  (m.  p. 
234 — 235°)  ;  trinitrophenylanthranilic  acid  and  phenylic  isocyanate 
yield  phenyltrinitrophefiyldiJcetoquinazoline  (m.  p.  237 — 238°)  ;  the  two 
latter  compounds  are  also  produced  by  the  interaction  of  the  acids 
witb  phenylcarbamide. 

By  substituting  thiocarbamide  for  carbamide,  products  free  from 
sulphur  are  obtained.     The  investigation  is  proceeding. 

A.  G.  B. 

Cinchonifine.  By  E.  Juxgfleisch  and  E.  Leger  (Compt.  rend.,  118, 
536 — 538). — Cinchonifine  is  best  obtained  by  crystallising  from  large 
quantities  of  strong,  boiling  alcohol  that  portion  of  the  cinchonine 
bases  which  is  insoluble  in  ether  or  in  dilute  alcohol.  The  cinchoni- 
fine separates  on  cooling,  whilst  apocinchonine  and  cinchonibine 
remain  in  solution.  The  purification  is  accelerated  by  converting 
the  cinchonifine  into  basic  sulphate,  which  is  crystallised  repeatedly 
from  hot  water,  the  free  base  being  subsequently  crystallised  from 
boiling  alcohol. 

Cinchonifine  forms  small,  brilliant,  colourless,  anhydrous  needles, 
insoluble  in  water,  ether,  or  dilute  alcohol,  and  very  slightly  soluble 
in  alcohol  or  in  chloroform,  but  soluble  in  a  mixture  of  the  two.  It 
melts  at  273"6°  (corr.)  and,  when  more  strongly  heated,  decomposes 
and  volatilises.  It  is  dextrogyrate  in  alcoholic  solution;  at  17" 
[a]D  =  +  201*4°  with  a  solution  of  075  gram  in  100  c.c,  but  the 
rotatory  power  increases  with  the  concentration.  A  1  per  cent,  solu- 
tion in  dilute  hydrochloric  acid  (2HC1)  gives  [aju  =  -\-  228*9°, 
or  with  4HC1  +  226*3° ;  a  1*5  per  cent,  solution  with  2HC]  gives 
[a]i,  =  +  225-13°. 

Cinchonifine  is  alkaline  to  litmus,  but  not  to  phenolphthalein ;  it 
yields  two  classes  of  salts  which  as  a  rule  are  very  soluble  in  water 
and  crystallise  well.  The  basic  hydrochloride  forms  silky  needles 
which  contain  2H2O  and  melt  at  about  208° ;  the  zincochloride 
forms  anhydrous  rhombic  prisms ;  the  aurochloride  and  platino- 
chloride  are  yellow  and  imperfectly  crystalline ;  the  basic  hydro- 
bromide  forms  very  soluble  needles  which  contain  IHgO  and 
melt  at  about  221°  ;  the  basic  hydriodide  forms  colourless,  long, 
flattened  prisms  which  contain  IH2O ;  the  basic  nitrate  forms 
highly  refractive,  rhombic  crystals,  which  contain  IH2O;  the  basic 
thiocyanate  forms  long,  flattened  anhydrous  prisms  ;  the  basic  sulphate 
forms  efflorescent,  prismatic  needles,  with  2H2O,  but  when  anhydrous 
melt  at  about  188";  the  basic  oxalate  forms  long,  slender  needles, 
which  contain  IH2O,  and  are  much  more  soluble  in  hot  water  than  in 
cold  ;  the  basic  succinate  is  very  soluble  in  water,  but  insoluble  in 
solutions  of  alkali  succinates,  and  crystallises  in  prismatic  needles, 
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which  contain  IH2O;  the  basic  tartrate  forms  flattened  elongated 
prisms  which  contain  IJH2O  and  melt  with  decomposition  at  about 
209°  ;  the  normal  tartrate  is  less  soluble  than  the  basic  salt,  and  crys- 
tallises in  prismatic  needles  containing  4H2O. 

Cinchonifine  methochloride  forms  large,  colourless  needles  with 
2H2O ;  the  methiodide  forms  short,  anhydrous  prisms,  which  melt 
with  decomposition  at  251°,  but  if  crystallised  at  a  low  temperature 
it  forms  thin  plates  which  contain  2H2O.  The  dimethiodide  forms 
very  soluble  lemon-yellow  plates,  which  contain  IJH2O  and  melt 
and  decompose  at  about  223°.  The  ethiodide  forms  long,  slender, 
colourless,  anhydrous  needles,  which  melt  and  decompose  at  about 
251°,  and  are  insoluble  in  ether ;  the  diiodoethide  forms  lemon-yellow 
anhydrous  plates  which  melt  with  decomposition  at  about  225°.  The 
ethobromide  crystallises  with  SHoO  in  bulky  prisms  which  melt  and 
decompose  at  about  225°,  and  the  diethobromide  forms  hard,  anhydr- 
ous, crystalline  crusts  which  melt  at  about  218°.  C.  H.  B. 

Isomeride  of  Brucine  Methiodide.  By  E.  Lippmann  (Monatsh., 
15,  116—117 ;  compare  Abstr,,  1893,  i,  738).— On  healing  an  alco- 
holic  solution  of  brucine  hydriodide  with  methylic  iodide,  in  sealed 
tubes,  at  100°,  a  colourless  salt  is  obtained,  which  is  converted  by 
ammonia  into  an  isomeride  of  brucine  methiodide.  It  crystallises 
from  water  in  slender  prisms,  which  become  transparent  at  198 — 200°, 
and  decompose  rapidly  at  260°.  The  previously  described  isomeride, 
on  the  other  hand,  blackens  at  270°  and  decomposes  at  280°.  The 
formation  of  these  two  isomerides  is  easily  understood,  when  it  is 
remembered  that  the  two  nitrogen  atoms  in  brucine  are  quite  different 
in  their  functions,  one  occurring  in  a  quinoline  ring,  the  other  in 
what  is  probably  either  an  indole-  or  a  carbazole-group. 

a.  T.  M. 

Reducing  Substance  from  Serum- Globulin.      By  K.  A.  H. 

MoRNER  (Chem.  Centr.,  1894,  i,  333 — 334  ;  from  Centr.  Physiol.,  7, 
581 — 583). — Serum-globulin,  precipitated  either  by  the  acetic  acid  or 
magnesium  sulphate  method,  and  heated  in  the  water-bath  with  3 — 5 
per  cent,  hydrochloric  acid,  yields  a  substance  which  reduces  Fehling's 
solution.  Serum-globulin  coagulated  by  heat,  also  that  from  morbid 
urine  and  ascitic  fluid,  behaves  similarly.  Myosin,  vitellin,  crystallin, 
fibrinogen,  serum-albumin,  and  egg-albumin  do  not.  Fibrin  obtained 
by  whipping  blood  yields  a  reducing  substance,  due,  probably,  to 
entangled  corpuscles.  The  reducing  substance  yields  an  osazone 
melting  at  170 — 172°,  is  optically  inactive,  and  only  feebly  reduces 
alkaline  bismuth  solutions.  W.  D.  H. 
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Nomenclature.  By  E.  Seelig  {J.'pr.  Ghem,,  [2],  49,  407—408). 
— The  author  has  elsewhere  suggested  some  changes  in  the  nomen- 
clature of  organic  compounds  ;  these  he  indicates  in  this  paper. 

A.  G.  B. 

Odour  of  Alkylic  Sulphides.  By  J.  Finckh  (Ber.,  27,  1239— 
1241). — Commercial  amylic  sulphide,  when  heated  with  powdered 
copper  for  6 — 8  hours  at  290 — 300°,  and  subsequently  fractionated, 
had  an  agreeable,  sweet,  ethereal  smell,  but  its  boiling  point  and 
composition  were  unchanged ;  the  residual  copper  contained  consider- 
able quantities  of  sulphur,  and  had  a  garlic  odour.  On  treating  the 
purified  sulphide  with  a  fresh  quantity  of  copper,  the  latter  was 
practically  unchanged.  Ethylic  sulphide,  after  being  heated  three 
times  successively  with  fresh  portions  of  copper,  still  retained  a  trace 
of  its  characteristic  odour,  and  methylic  sulphide  behaved  in  the  same 
way  ;  in  both  cases,  small  quantities  of  combustible  gas  were  formed 
during  the  experiments,  but  the  boiling  point  was  scarcely  affected 
and  the  composition  remained  unaltered.  Attempts  to  deodorise  the 
preceding  sulphides  by  means  of  olive  oil,  paraffin,  wax,  &c.,  were 
unsuccessful.  Ethyl  mercaptan  resembles  ethylic  sulphide  in  its 
behaviour  towards  copper,  but  a  considerable  quantity  is  decomposed 
during  the  process.  J.  B.  T. 

Polyhydric  Alcohols  Synthesised  from  Aldehydes  and 
Ketones  by  Means  of  Formaldehyde.  By  M.  Apel  and  B.  Tollens 
(Ber.,  27,  1087— 1090).— ToUens  and  others  (Abstr.,  1892, 127 ;  1893, 
617)  have  shown  that  formaldehyde  reacts  with  other  aliphatic  alde- 
hydes, yielding  polyhydric  alcohols ;  several  CH2*0H  groups  derived 
from  the  formaldehyde  replace  hydrogen  atoms  in  the  hydrocarbon 
residue  of  the  second  aldehyde. 

Pentaglycol,  CMe2(CH2*OH)2,  is  obtained  on  warming  a  mixture  of 
isobutaldehyde,  formaldehyde,  calcium  hydroxide,  and  water,  removing 
the  calcium  by  means  of  oxalic  acid,  and  distilling  the  solution  after 
evaporation.  It  melts  at  129°  and  boils  at  about  110°  in  a  vacuum. 
The  diacetyl  derivative  is  a  liquid  boiling  at  about  85°  in  a  vacuum, 
whilst  the  clihenzoyl  derivative  forms  crystals  melting  at  53°. 

Mayer  (Annalen,  265,  340)  found  that  a  mixture  of  formaldehyde, 
acetone,  calcium  hydroxide,  and  water,  yielded  a  viscid  liquid  after  re- 
moval of  the  lime ;  the  authors  have  obtained  this  product  in  a  crystal- 
line state.  It  is  the  anhydride,  CgHjaOe,  of  tlie  heptahydric  alcohol, 
OH'CiI(C[CH2*OII]3)2,  and  is,  consequently,  itself  a  pentahydric 
alcohol ;  it  melts  at  156°.  The  ^entacetyl  derivative,  C9Hi30(OAc)5, 
melts  at  84",  and  the  tetrabenzoyl  derivative  at  153 — 154°. 

W.  J.  P. 

Combination  of  Iodine  with  Starch.  By  E.  G.  Rouvter  (Compt. 
rend.,  118,  743 — 744). — When  an  aqueous  solution  of  starch  is  mixed 
with  iodine  in  excess,  but  in  quantity  insufficient  to  form  the  com- 

VOL.  LXVI.   i.  2  c 


354  ABSTRACTS  OF  CHEMICAL  PAPERS. 

pound  (C6HioOs),6l6,  the  quantity  of  iodine  absorbed  increases  with 
the  quantity  added  (Abstr.,  i,  1893,  683).  The  proportion  of  iodine 
that  enters  into  combination  for  a  given  quantity  of  iodine  added 
decreases,  however,  as  the  percentage  of  iodine  in  the  product  in- 
creases. When  this  percentage  is  between  13  and  17*5,  the  quantity 
of  iodine  taken  up  is  practically  equal  to  the  cube  root  of  the  quantity 
of  iodine  added.  Below  13  per  cent.,  the  quantity  of  iodine  taken  up 
increases  more  rapidly,  but,  on  the  other  hand,  above  17*5  per  cent, 
it  increases  much  more  slowly. 

Rice  starch  behaves  in  exactly  the  same  way  as  wheat  starch,  but 
potato  starch  seems  to  combine  with  a  smaller  proportion  of  iodine 
even  in  presence  of  a  large  excess  of  the  latter.  C.  H.  B. 

Natural  Oxy celluloses.  By  C.  F.  Cross,  E.  J.  Bevan,  and 
C.  Beadle  (Ber.,  27,  1061—1065  and  1456).— The  authors  have  pre- 
viously shown  (this  vol.,  i,  63)  that  the  production  of  furfuraldehyde 
by  distilling  celluloses  with  a  mixture  of  sulphuric  and  hydrochloric 
acids  is  not  conditioned  by  the  presence  of  a  pentaglucose  group  in 
the  molecule.  They  now  characterise  more  fully  a  group  of  oxy- 
celluloses  containing  more  oxygen  and  less  carbon  than  normal 
cotton-wool  celluloses;  these  yield  furfuraldehyde  on  heating  with 
sulphuric  and  hydrochloric  acids,  but  give  none  of  the  reactions  of 
the  pentoses  or  pentosans ;  they  are,  moreover,  characterised  by  their 
relative  stability  in  respect  of  alkaline  hydrolysis. 

The  celluloses  of  the  grasses  were  first  examined  ;  of  these,  the  oat- 
straw  and  esparto  celluloses  were  found  to  yield  well-characterised 
oxycelluloses  of  the  above  type.  These  celluloses  contain  41 — 42  per 
cent,  of  carbon  and  5*4 — 5*8  per  cent,  of  hydrogen,  and  on  distilla- 
tion with  the  mixed  acids  give  12 — 12"5  per  cent,  of  furfuraldehyde. 
Such  "  celluloses  "  as  these  must  be  distinguished  from  the  normal 
ones,  and  may  be  classified  as  oxycelluloses.  They  are  further  charac- 
terised by  giving  a  yellow  colour  with  salts  of  phenylhydrazine, 
which  becomes  more  intense  on  heating  ;  they  also  give  a  magenta 
colour  with  magenta  decolorised  by  sulphurous  acid,  and  reduce 
boiling  Fehling's  solution. 

The  authors  are  continuing  the  investigation ;  more  especially  in  its 
bearings  on  plant  physiology.  W.  J.  P. 

Oxidation  of  Unsaturated  Brominated  Hydrocarbons.  By 
C.  H.  V.  HOESSLE  (/.  pr.  Chem.,  [2],  49,  403— 406) .—The  oxidation  of 
brominated  unsaturated  hydrocarbons  by  alkaline  permanganate  pro- 
duces hydroxyketones  or  hydroxyaldehydes,  as  expressed  by  the  general 
equation  B^CBrlCHR^  +  O  +  H^O  =  R^CO-CH(OH)R^'  +  HBr. 

Vinylic  bromide  yields  glycolaldehyde  ;  ^-bromopropylene  yields 
acetol ;  bromopseudobutylene  yields  methylacetylcarbinol  (dimethyl- 
ketol)  ;  bromobutylene  yields  a-hydroxybutyric  aldehyde,  and  bromo- 
cinnamene  yields  the  aldehyde  OH'CHPh'CHO  by  such  oxidation. 
Bromostilbene  and  bromophenanthrene  are  not  attacked. 

A.  G.  B. 

Butylchloral.  By  M.  Tarugi  (Gazzetta,  24,  i,  229— 236).— The 
author  confirms   Pinner's  description  (Annalen,  179,  40),  of  a-  and 


ORGANIC  CHEMISTRY.  355 

^'butylchloralacetamide  ;  they  melt  at  158"  and  170°  respectively. 
The  a-  and  y3-butylchloralbenzamides,  however,  melt  at  135°  and  146° 
respectively,  instead  of  at  150°  and  170°  as  stated  by  Pinner. 

Two  hutylchloralformamides,  C2HMeCl3-CH(OH)-NH-COH,  are 
produced  by  the  interaction  of  formamide  and  butylchloral ;  they 
may  be  separated  by  crystallisation  from  dilute  alcohol.  The  a-com- 
pound  melts  at  125°  and  the  y3-  at  132°. 

On  distilling  a-  and  /5-butylchloralacetamides  with  dilute  sulphuric 
acid,  they  seem  to  yield  the  same  butylchloral  hydrate.  The  two 
hydrates  are,  however,  certainly  dijfferent,  for  on  treating  the  one 
derived  from  the  a-amide  with  acetamide  the  a-compound  is  regen- 
erated, whereas  the  hydrate  from  the  /3-amide  yields  ^-butylchloralacet- 
amide  (compare  Schiif,  Abstr.,  1891,  1067).  The  difference  does  not 
seem  to  be  due  to  optical  isomerism.  W.  J.  P. 

Amidoketones  of  the  Fatty  Series.  By  S.  Gabriel  and  T. 
PosNER  (Ber.,  27,  1037 — 1045). — Amidopropyl  methyl  ketone, 
COMe-CHEt-NHa  (Abstr.,  1893,  i,  734),  lis  partially  converted  into 
dimethyldiethylpyrazine  when  its  hydrochloride  is  treated  with  soda. 

Benzenesulphamidopropyl  methyl  ketone,  SOzPh'NH'CHEt'COMe, 
obtained  by  the  action  of  benzenesulphonic  chloride  on  the  hydro- 
chloride of  the  base,  forms  a  white  crystalline  powder  melting  at 
121°.     Potassium  cyanate  reacts  with  the  hydrochloride  of  the  base 

to  form  ethylmethylimidazolone,  C0<         N       ^  which  crystallises 

from  hot  water  in  colourless  plates  melting  and  decomposing  at  270°. 
Potassium  thiocyanate  reacts  in   a   similar  manner,  forming  ethyl- 

methylimidazolyl-ix-'mercaptan,  SH*C<^         H       ,  which  crystallises  in 

yellowish  plates,  is  soluble  in  alkalis,  and  does  not  melt  below  320°. 
Oxidation  by  means  of  alcoholic  ethylic  nitrite  converts  the  base  into 

ethylmethylglyoxaUne,  HC«^         j^       ^  the  pier  ate  of  which  melts  at 

155 — 158°,  and  the  aurochloride  at  about  167°.  It  is  uncertain  whether 
these  compounds  are  a/3-  or  ^a-derivatives.  Investigations  are  in 
progress  to  ascertain  whether  the  base  employed  in  these  experiments 
is  identical  or  isomeric  with  that  obtained  by  the  reduction  of  the 
isonitrosoketone  described  by  Claisen  and  Manasse  (Abstr.,  1889,  584) 
as  having  the  constitution  COPr*CH!NOH. 

Derivatives  of  Amidoacetone. — The  compound  formed  by  the  action 
of  potassium  thiocyanate  on  amidoacetone  hydrochloride,  is  completely 
decomposed  by  nitric  acid  at  220°,  and  is  also  oxidised  by  bromine 
water,  carbamide  being  formed.  A  mercaptole  could  not  bo  pre- 
pared directly  from  amidoacetone,  but  phthalimidoacetone  ethylmer- 
captole,  C8H402*.N-CH2*CMe(SEt)2,  is  formed  when  acetonylphthal- 
imide  is  treated  with  ethylic  mercaptan.  It  crystallises  in  colourless 
tablets  melting  at  71 — 72°,  and  is  decomposed  by  hydrochloric  acid 
with  formation  of  phthalic  acid,  ethylic  mercaptan,  and  amidoacetone. 

Derivatives  of  Diamidoacetone. — Dianxidoacetone,  first  obtained  by 
Riigheimer    (Abstr.,    1889,    249),   may   also   be    obtained   in   small 

2  c  2 
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amount,  by  the  oxidation  of  hydroxytrimethylenediphthalimide 
(Abstr.,  1888,  1294),  by  means  of  chromic  acid.  The  diphthalimido- 
acetone,  CO(CH2-N:C8H402)2,  thus  formed,  is  only  slightly  soluble  in 
the  usual  solvents,  melts  at  264 — 268°,  and  forms  pointed  crystals. 
The  corresponding  amic  acid,  CO(CH2-N'H'CO-C6H4-COOH)2,  is  a 
white,  crystalline  powder,  melting  at  105 — 107°.  The  amic  acid  is 
decomposed  by  strong  hydrochloric  acid,  impure  diamidoacetone 
being  formed. 

Derivatives  of  JDiacetonamine. — Diacetonedithiocarbamic  acid, 

is  prepared  by  the  action  of  carbon  bisulphide  on  diaceton amine  in 
benzene  solution.  It  forms  colourless  crystals,  and  melts  at  119 — 120°. 
JDiacetonetJiiocarhimide,  CeHnO'NCS,  is  prepared  in  the  usual  way 
from  the  foregoing  compound.  It  is  a  colourless  oil  which  decom- 
poses when  distilled.  On  treatment  with  an  aqueous  solution  of 
hydrazine,  it  is  converted  into  diacetonethiosemicarhazide, 

CeHnO-NH-CS-NH-NHa, 

which  is  soluble  in  hot  water,  forms  rhombohedral  crystals,  and 
melts  at  148 — 151°.  On  treatment  with  sulphuric  acid,  it  is  con- 
verted into  an  anhydro-compound,  C7H13N3S,  which  forms  a  crystalline 
powder  melting  at  211—214°.  A.  H. 

Preparation  of  Blue  Copper  Acetate.  By  C.  Astre  (Chem. 
Centr.,  1894,  i,  141  ;  from  /.  Pharm.  [5],  28,  542).— Wohler  states 
that  these  blue  crystals  are  easily  obtained  by  crystallisiDg  a  solution 
of  verdigris  acidified  with  acetic  acid.  The  author  finds,  however, 
that  they  are  only  formed  when  the  density  of  the  solution  at  15°  is 
1*150  or  above.  In  solutions  of  slightly  lower  density,  a  mixture  of 
blue  and  green  crystals  is  formed,  and  in  those  of  less  than  I'lO, 
only  green  crystals.  The  blue  crystals  also  form  when  moist  verdigris 
is  exposed  to  low  temperatures.  L.  T.  T. 

y3-Dimethylacrylic  acid.  By  W.  Massot  (Ber.,  27, 1225—1228). 
— When  acetone  is  heated  with  malonic  acid  in  the  presence  of 
acetic  anhydride,  dimethylacrylic  acid,  or  isopropylideneacetic  acid, 
CMe3!CH*C00H,  is  formed,  although  the  reaction  does  not  occur 
when  acetic  acid  is  used  instead  of  the  anhydride  (Komnenos, 
Annalen,  218,  168).  The  acid  crystallises  from  hot  water  in  long, 
white  needles  melting  at  69°.  It  combines  with  1  mol.  of  bromine  to 
form  a/3-dibromisovaleric  acid  which  is  decomposed  by  the  action  of 
aqueous  alkalis,  a-bromisobutylene  being  formed.  This  substance  is 
accompanied  by  a  certain  amount  of  OL-hromo- ^-dimethylacrylic  acid, 
CMegiCBr'COOH,  which  crystallises  in  colourless  needles  melting  at 
87-5— 88-5°. 

It  has  been  found  very  difficult  to  prepare  the  corresponding 
chlorine  derivatives  of  dimethylacrylic  acid  in  a  state  of  purity. 
Monochlorodimethylacrylic  acid  melts  at  80 — 81°.  A.  H. 

Ethylic  Sodacetoacetate.  By  de  Fokceand  (Compt.  rend.,  118, 
922 — 925). — With  the  object  of  throwing  further  light  on  the  con- 
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stitution  of  ethylic  sodacetoacetate  by  determining  its  thermochemical 
constants,  the  author  has  first  prepared  the  sodium  derivative,  starting 
from  the  pure  ethereal  salt  boiling  at  179-5 — 180"5°  under  760  mm. ; 
sp.  gr.  =  1'027  at  15°.  The  direct  action  of  the  metal  on  excess  of  the 
salt  results  in  the  formation  of  compounds  containing  excess  of  the 
ethereal  salt,  which  cannot  be  expelled  by  heat,  because  the  sodium 
derivative  decomposes  below  100°.  Elion's  process  of  acting  on  a 
solution  of  the  ethereal  salt  in  ether  with  dry  sodium  hydroxide 
suspended  in  ether,  and  Gevekoht's  method  of  dissolving  the  calculated 
quantity  of  sodium  in  an  ethereal  solution  of  the  salt,  give  products 
containing  too  high  a  proportion  of  sodium.  Harrow's  method  of 
dissolving  sodium  in  ethyl  alcohol,  adding  ether,  mixing  with  the 
calculated  quantity  of  ethyiic  acetoacetate  dissolved  in  ether,  and 
then  adding  water  (Annalen,  201,  141),  yields  a  pure  hydrated  salt, 
which,  when  dried  on  porous  tiles,  contains  13'33  per  cent,  of  sodium, 
whilst  the  salt  CeHgNaOgjHaO  would  contain  13"53  per  cent.  More 
water  is  necessary  to  cause  precipitation  of  the  salt  than  is  indicated 
by  Harrow.  When  placed  in  a  vacuum  over  phosphoric  anhydride, 
the  salt  gradually  loses  water,  without  forming  any  definite  hydrates 
intermediate  between  the  monohydrate  and  the  anhydi'ous  salt. 

The  following  results  were  obtained  for  the  heat  of  dissolution  at 
4-  12°. 

C6H9Na03,H20 +0-20  Cal. 

CoH9]Sra03,HH20    +1-76     „ 

C6H9lSra03,iH20 +  2-38     „ 

Comparison  of  these  numbers  shows  that  the  heat  developed  is 
practically  proportional  to  the  fraction  of  a  molecule  of  water  added 
or  lost.     It  would  follow  that 

CeH^NaOa  solid  +  H3O  liquid  =  C6H9Na03,H20 

solid develops  +4*19  Cal. 

The  partially  dehydrated  salt  when  dissolved  in  water  and  heated 
with  dilute  sulphuric  acid  gives  the  same  development  of  heat  as  the 
hydrated  salt,  and  hence  the  loss  of  water  involves  no  change  of 
constitution. 

The  author  adopts  +4'19  Cal.  as  the  heat  of  hydration  of  anhydrous 
ethj'lic  sodacetoacetate,  and  -|-4*39  for  its  heat  of  dissolution  in 
4  litres  of  water  at  +12°.  C.  H.  B. 

Reduction  of  Ethyiic  Isonitrosoacetoacetate.  By  S.  Gabriel 
and  T.  Posner  {Ber.,  27,  1141 — 1144). — Ethyiic  isonitrosoaceto- 
acetate is  reduced  by  tin  and  hydrochloric  acid  to  ethyiic  oc-amidoaceto- 
acetate,  CMeO-CH(NH2)-COOEt,  the  hydrochloride  of  which  melts  at 
95°  (it  was  mixed  with  a  little  ammonium  chloride),  the  picrate  at 
129°.  This  substance  in  alkaline  solution  oxidises  in  the  presence  of 
air,  to  Wleiicrel's  ethyl  ketinedicarboxylate  (dimethylpyrazinedicarb- 
oxylate),  C4N2Me2(COOEt)2  (Abstr.,  1882,  949);  if  it  is  mixed  with 
aqueous  potash  and  some  copper  sulphate,  and  distilled  with  steam, 
dimethylpyrazine  is  formed.  When  the  hydrochloride  is  heated  at 
60°  with  phenylhydrazine,  acetic  acid,  and  aqueous  sodium  acetate, 
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N~CMe 
Knorr's    phenylmethylpyrazoloiieazobenzene,      I  >-C!N*NHPh 

(Abstr.,  1887,  602),  is  formed.     When  lieated  with  potassium  thio- 
cyanate  on  the  water-bath,  it  yields  ethylic  mercaptomethylimidazole- 

CMe'N 
carhoxylatej  ^^^-r,,  U         ^^C'SH,  melting,  with  decomposition,  at 

229°.     Heated  with  potassium  cjanate,  it  yields  ethylic  methylimid- 

azolonecarhoxylate,  ^^^t^,  U       tntttI^^O,  melting  at  220 — 221". 

C.  F.  B. 

Action  of  Hydroxylamine  and  Ethoxylamine  on  Ethylic 
Oxalate.  By  W.  Lossen  (Ber.,  27,  1105— 1114).— When,  to  a  so- 
lution  of  hydroxylamine  hydrochloride  (2  mols.)  in  the  equivalent 
amount  of  baryta  water,  ethylic  oxalate  (1  mol.)  is  added,  and  caused 
to  dissolve  by  shaking,  a  salt  of  an  isomeric,  bibasic,  oxalhydroxamic 
acid,  C2H4N2O4,  is  formed.  The  harium,  hydrogen,  diver,  culcium 
(4H2O),  and  copper  (H2O)  salts  of  this  acid  were  prepared ;  they  all 
explode  violently  when  heated  to  50°,  and  mineral  acids  decompose 
them  entirely,  with  formation  of  oxalic  acid. 

When  ethylic  oxalate  (1  mol.)  is  gradually  added  to  a  methyl 
alcoholic  solution  of  free  hydroxylamine  (3  mols.),  the  hydroxylamine 
salt  of  the  ordinary  oxalhydroxamic  acid  separates.  This  is  the  best 
method  of  preparing  the  acid. 

When,  to  a  solution  of  hydroxylamine  hydrochloride  (2  mols.) 
in  the  equivalent  amount  of  alcoholic  potash,  ethylic  oxalate 
(1  mol.)  is  added  (after  filtering  from  the  precipitated  potas- 
sium chloride),  monobasic  hydroxy loxamic  acid,  COOH*CO'NH"OH 
(perhaps,  rather,  oxalmonhydroxamic  acid,  COOH*C(NOH)*OH),  is 
formed.  The  sodium  and  potassium,  salts  were  prepared;  they  are 
very  explosive.  The  ethylic  salt  was  obtained,  mixed  with  some  of 
the  acid,  by  mixing  absolute  alcoholic  solutions  of  hydroxylamine  and 
ethylic  oxalate  ;  by  mixing  methyl  alcoholic  solutions  of  hydroxyl- 
amine and  methylic  oxalate,  the  methylic  salt,  melting  at  120°,  was 
obtained.  When  the  ethylic  salt  is  decomposed  with  alcoholic  potash, 
the  derivative,  C2HNO4K2  +  -IHsO,  is  formed,  from  which  a  corre- 
sponding lead  derivative  was  prepared ;  the  acid  here  functions  as 
bibasic.  Further,  the  methylic  salt  behaves  like  a  monobasic  acid ; 
the  methyl  group  is  not  displaced  by  the  action  of  potash  or  ammonia, 
but  the  derivatives  C2HMeN04Na  +  CaHaMeNOi  and  C3H4]Sr04(NH4) 
are  formed.  The  latter  is,  doubtless,  identical  with  Hantzsch's  am- 
monium oxaminehydroxamate  (this  vol.,  i,  274).  Hydroxylamine 
converts  the  methylic  salt  into  a  hydroxylamine  salt. 

When  ethoxylamine  (2  mols.)  is  mixed  with  ethylic  oxalate 
(1  mol.)  ethylic  oxalhydroxamate,  C2H2N204Et2,  melting  at  153°.  is 
formed.  This  functions  as  a  bibasic  acid ;  the  very  hygroscopic 
■potassium  derivative,  and  the  sodium,  zinc,  copper,  and  silver  derivatives 
were  prepared ;  the  dimethylic  derivative  was  obtained  as  a  colourless 
oil. 

Ethylic  iodide  yields  with  silver  oxalhydroxamate  the  compound 
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C2N204Et4 ;  methylic  iodide  the  corresponding  compound,  CaNaOiMci ; 
both  are  transparent  oils.  C.  F.  B. 

Elimination  of  Carbonic  Anhydride  from  Alkyl  Substituted 
Malonic  acids.  By  E.  Hjelt  (Ber.,  27,  1177— 1178).— The  author 
has  previously  shown  the  influence  of  substituting  groups  on  the 
relative  speed  of  formation  of  anhydrides  and  lactones  in  this  series 
of  acids  (Abstr.,  1893,  i,  693).  The  following  determinations  were 
made  by  heating  0*5  gram  of  each  acid  for  20  minutes  at  145°,  and 
titrating  the  residue  with  baryta  water;  the  percentages  of  acid 
decomposed  were  as  follows : — Malonic  acid,  42*9  ;  methylmalonic 
acid,  39'2 ;  ethylmalonic  acid,  42*5 ;  propylmalonic  acid,  44"9 ;  iso- 
propylmalonic  acid,  37*4;  allylmalonic  acid,  634;  benzylmalonic 
acid,  69'8.  The  behaviour  of  the  last  two  acids  is  due  to  the  negative 
nature  of  the  radicles  ;  the  influence  of  the  isopropyl  group  is  remark- 
able, as  its  presence  greatly  accelerates  the  formation  of  anhydrides. 
This  reaction  is  conditioned  chiefly  by  the  chemical  nature  of  the  sub- 
stituting radicles,  and  the  influence  which  they  consequently  exercise 
on  the  stability  of  the  atomic  linkage ;  their  weight  and  size  appear 
to  be  of  secondary  importance.  J.  B.  T. 

Bromo-  and  Hydroxy-derivatives  of  Sebacic  acid.  By  M. 
Weger  (Ber.,  27,  1210 — 1218). — When  sebacic  acid  is  treated  with 
bromine  and  phosphorus  tribromide,  it  is  converted  into  a  mixture  of 
bromo- derivatives,  from  which  white  crystals  melting  at  about  117°, 
and  corresponding  in  composition  with  dibromosebacic  acid,  can 
readily  be  isolated  by  fractional  precipitation  from  solution  in  aqueous 
sodium  hydrogen  carbonate,  or  by  extraction  of  the  crude  mass  with 
cold  benzene.  This  acid  has  already  been  obtained  (Glaus  and  Stein- 
kauler,  Abstr.,  1888, 133  ;  Auwers  and  Bernhardi,  Abstr.,  1891, 1191), 
and  is  described  as  melting  at  about  the  temperature  mentioned 
above.  When,  however,  the  crude  mass  is  fractionally  precipitated 
from  ethereal  solution  by  light  petroleum,  and  the  highest  melting 
portions,  thus  isolated,  further  purified  by  conversion  into  the  calcium 
salt,  an  acid  is  finally  obtained,  which  melts  sharply  at  136",  and  is 
the  pure  dibromosebacic  acid.  It  is  extremely  soluble  in  alcohol,  &c., 
slightly  soluble  in  cold  benzene,  almost  insoluble  in  light  petroleum. 

It  was  found  impossible  to  isolate  any  definite  substance  containing 
less  bromine  from  the  oily  portions  of  the  brominated  product. 

Tetrahromosebacic  add,  CioHi4Br404,  is  formed  when  sebacic  acid  is 
heated  with  a  large  excess  of  bromine.  It  crystallises  in  plates,  melts 
and  decomposes  at  165°,  and  is  very  readily  soluble  in  ether,  readily 
in  benzene,  and  almost  insoluble  in  light  petroleum.  The  sodium 
salt,  CioHi2Br404Na2  +  9H2O,  effloresces  in  the  air. 

When  a  solution  of  the  normal  sodium  salt  of  the  pure  acid  is 
boiled,  dihydroxy sebacic  acid  is  produced.  It  forms  efflorescent 
crusts,  melts  at  124°,  and  is  readily  soluble  in  cold  water.  On  oxida- 
tion, it  is  converted  into  adipic  and  oxalic  acids. 

Monhydroxysebacic  acid  may  be  prepared  from  the  sodium  salt  of 
the  oily  portion  of  the  product  of  bromination  of  sebacic  acid.     It  is 
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almost  insoluble  in  cold  water,  and  melts  at  116°.     On  oxidation,  it  is 
converted  into  suberic  and  oxalic  acids. 

The  acids  described  by  Glaus  and  Steinkauler  (loc.  cit.)  were  pre- 
pared from  the  impure  bro  mo -pro  duct,  and  were  themselves  probably 
impure.  A.  H. 

Constitution  of  Ethylic  Diacetosuccinate.  By  L.  Knork  and 
F.  Habeu  {Ber.,  27,  1151—1167). — The  isomeric  relationships  of 
the  a-substituted  ethylic  acetacetates,  of  which  ethylic  diacetosuccin- 
ate is  one,  are  first  considered  with  the  consequences  resulting  from 
their  being  (1)  ketonic  acids,  (2)  unsaturated  alcoholic  acids,  (3)  both 
ketonic  and  alcoholic  acids  in  terms  of  Laar's  hypothesis.  In  the  first 
case,  ethylic  diacetosuccinate  would  exhibit  the  same  isomeric  forms 
as  the  tartarates.  In  the  second  case,  it  must  exist  in  three  stereo- 
isomeric  forms, 

HO-C-Me  *  Me-C-OH  Me-C-OH 

COOH-C-C-COOH       COOH-C-C-COOH       COOH-0-C-COOH 

Me-C-OH  Me-C-OH  HO-C-Me 

I.  II.  III. 

I  would  not  yield  either  a  7-lactone  or  a  furfuraldehyde  derivative ; 

MeC— O 

II  would  yield  a  lactone  of  the  formula  COOH-C-C-CO ;    III  would 

MeC-OH 

MeC— 0 
'■       > 
yield  a  dilactone,  CO-C-C-CO,  and  also  dimethylfurfurandicarboxylic 

0 CMe 

^'^^'  COOH'c-C(COOH):CMe-  ^^  "*^^^^"  diacetosuccinate  is  a 
tautomeric  compound,  six  forms  would  be  possible,  and  these  are  fully 
discussed  and  illustrated  in  the  original  paper. 

Details  of  the  preparation  of  ethylic  diacetosuccinate  by  the  action 
of  iodine  on  ethylic  sodacetoacetate  are  given ;  the  yield  is  40  per 
cent,  of  the  theoretical.  No  isomeric  compound  is  formed,  and 
attempts  to  resolve  it  into  active  components  by  the  action  of  Feni- 
cillium  glaucuin,  Potritis  cynerea,  and  Sacchao'omyces  ellipsoideus,  were 
unsuccessful.  On  heating  the  ethylic  salt,  alcohol  is  eliminated, 
and  ethylic  isocarhopyrotritartrate  (ethylic  diacetosuccinate  ^{-lactone)  is 
formed,  together  with  varying  quantities  of  ethylic  and  diethylic  di- 
methylfurfurandicarboxylates.  Ethylic  isocarbotri tartrate  is  also 
formed  by  the  action  of  alcoholic  potash  on  ethylic  diacetosuccinate, 
and  the  latter  compound  is  regenerated  from  the  former  by  heating  with 
alcohol  at  180°.  It  melts  at  110°,  and  cryoscopic  molecular  weight 
determinations  agree  with  the  formula  C10H12O5.  The  dihromo-deriva- 
tive,  CioHioBrgOs,  is  insoluble  in  water,  and  crystallises  in  lustrous 
plates  melting  at  122°.  The  ?iiYro- derivative,  doHuOa-NOo,  is  crystal- 
line, melts  at  58 — 59°,  and  dissolves  in  alkalis  with  a  yellowish- red 
colour.  The  corresponding  compound  of  ethylic  diacetosuccinate, 
C9HiiOo-N02,  crystallises  from  alcohol  in  colourless  plates,  melts  at 
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55°,  is  insoluble  in  alkalis,  and  does  not  give  Liebermann's  reaction. 
By  the  action  of  ammonium  acetate  on  etliylic  isocarbopyrotritartrate, 
a  compound  C10H13NO4,  is  formed,  which  crystallises  from  alcohol, 
melts  at  220 — 221°,  and  does  not  show  the  pyrrol ine  reaction.  With 
aqueous  ammonia,  the  ethereal  salt  yields  a  substance  which  crystal- 
lises from  water,  melts  at  260°,  and  evolves  ammonia  on  heating  with 
soda.  Unsymmetrical  diphenylhydrazine  jaelds  a  compound  which 
crystallises  in  needles,  melts  at  187°,  is  not  acted  on  by  alkalis  and 
hydrochloric  acid,  but  dissolves  in  concentrated  sulphuric  acid;  on 
adding  nitric  acid,  a  blue  coloration  is  produced,  changing  to  green 
and  dull  yellow. 

By  the  action  of  alkalis  on  the  lactone,  crystalline  salts  of  diaceto- 
saccinic  acid  are  formed ;  the  free  acid  is  unstable,  and  could  not  be 
isolated,  like  the  alkali  salts,  it  is  converted  into  acetylacetone  on 
boiling  in  aqueous  solution.  This  hypothetical  acid  differs  consider- 
ably from  the  diacetosuccinic  acid  previously  prepared  by  the  hydro- 
lysis of  ethylic  diacetosuccinate  with  concentrated  soda  (jBer.,  20, 
171),  the  latter  is  therefore  termed  the  a-form,  and  the  unstable  one 
the  /3- modification.  Attempts  to  prepare  a  dilactone  from  the  lactone 
were  unsuccessful ;  on  heating  with  concentrated  sulphuric  acid,  it  is 
converted  into  carbopyrotritarfcaric  acid.  The  strychnine  salt  of  the 
lactone  crystallises  in  needles,  and  melts  at  227 — 228° ;  failure  to 
obtain  an  active  acid  from  it  renders  the  ketone  formula  for  the 
lactone  unlikely.  The  lactone  and  its  ethereal  salt  spontaneously 
decompose,  more  or  less  rapidly,  with  formation  of  acetic  acid. 

These  results  indicate  that  y3-diacetosuccinic  acid  has  the  formula 

II  (see  above),  as  this  explains  the  ease  with  which  it  forms  a  mono- 
lactone,  and  the  non-production  of  a  dilactone.  a- Diacetosuccinic 
acid  is  therefore  either  structurally  isomeric  with  the  /3-acid, 
COOH-CHAc-CHAc-COOH,  or  it  has  the  formula  I;  in  the  former 
case,  their  relationship  would  be  similar  to  that  of  the  two  forms  of 
tribenzoylmethane,  dibenzoylacetone,  and  ethylic  formylphenylacetate. 
The  formation  of  carbopyrotritartaric  acid  from  a-diacetosuccinic  acid 
and  from  isocarbopyrotritartaric  acid  is  preceded  by  the  conversion  of 
both  a-  and  /^-diacetosuccinic  acids  into  the  7- configuration,  formula 

III  (see  p.  360).  J.  B.  T. 

Hydroxyterpenylic  acid.  By  0.  Best  (Per.,  27,  1218—1225). 
— When  car  vole  is  treated  with  aqueous  potassium  permanganate,  it 
is  converted  into  acetic  acid,  a  non-volatile  syrupy  acid,  which  has 
not  yet  been  examined,  and  hydroxyterpenylic  acidj 

CaH,A  =  9q^^>CH-CH(0H)-C00H. 

The  latter  crystallises  from  hot  water  in  colourless  needles,  and 
melts  at  190 — 192°.  The  salts  are,  as  a  rule,  very  soluble,  and  of  a 
gummy  character.  The  acid  contains  a  lactone  group,  and  combines 
with  one  molecule  of  potash  in  the  cold,  two  on  heating.  It  was  found 
impossible  to  obtain  the  free  bibasic  acid,  hydroxydiaterpenylic  acid, 
COOH-CH2-CH(CMe2-OH)-CH(OH)-COOH,  by  decomposing  the 
salts  formed  by  dissolving  hydroxyterpenylic  acid  in  alkalis,  but  its 
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silver  salt,  CsHiaAgzOe,  was  obtained  in  the  form  of  a  white  precipi- 
tate. Hydroxyterpenylic  acid  is  easily  reduced  by  hydriodic  acid  to 
terpenylic  acid,  melting  at  55 — 56°.  Methylic  hydroxyterpenylate, 
CgHuOo.  cannot  be  prepared  by  the  etherification  of  the  acid,  but  may 
be  obtained  by  the  action  of  methylic  iodide  on  the  silver  salt ;  it 
is  a  thick,  colourless  oil.  This  same  methylic  salt  is  also  formed 
when  the  silver  salt  of  the  bibasic  hydroxydiaterpenylic  acid  is 
treated  in  the  cold  with  methylic  iodide. 

When  hydroxyterpenylic  acid  is  distilled  at  a  pressure  of  10  mm. 
or  treated  with  alcohol  and  hydrochloric  acid,  it  yields  a  dilactone, 

CH  'PH'CMe 
C0<^  I  r^r\^^^    melting   at    129° ;    this  substance  requires 

O  — OH — CO 
one  molecule  of  potash  for  neutralisation  in  the  cold,  but  two  on 
heating.  When  the  solution  in  one  molecule  of  potash  is  acidified, 
however,  the  dilactone  itself  is  reproduced  and  not  hydroxyterpenylic 
acid.  With  two  molecules  of  potash,  the  salts  of  hydroxydiaterpenylic 
acid  are  formed.  These  results  are  best  explained  (compare  Schryver, 
Trans.,  1893,  1327)  by  ascribing  the  formulae  given  above  to  these 
derivatives.  A.  H. 

Citric  acid  and  its  Alkali  Salts.  By  T.  Salzer  (Arch.  Pharm., 
231,  514 — 521 ;  compare  Abstr.,  1892,  149). — Finely  powdered  citric 
acid  becomes  anhydrous  when  slowly  heated  at  55°,  and  in  this  con- 
dition melts  at  160°.  Buchner  and  Witter  (Abstr.,  1892,  824)  have 
shown  that  anhydrous  citric  acid  may  be  regenerated  from  its  lead 
salt  by  decomposing  it  with  hydrogen  sulphide,  whilst  the  correspond- 
ing lead  salt  obtained  from  the  hydrated  acid  gives  rise  to  the 
modification  from  which  it  is  derived.  On  examining  the  sodium  and 
potassium  salts  derived  from  the  anhydrous  acid,  however,  the  author 
finds  that  they  are  identical  with  those  of  the  hydrated  form. 

Monosodium  citrate  prepared  from  the  anhydrous  acid  crystallises 
with  IH2O,  and  dissolves  in  about  4J  parts  of  water  at  18°  and  1^ 
parts  at  100°,  being  slightly  more  soluble  than  the  anhydrous  salt. 
The  disodium  citrate  described  by  Heldt  is  monbydrated,  but  the 
author's  investigation  points  to  the  existence  of  a  salt  crystallising 
with  2JH2O,  and  soluble  in  about  3  parts  of  cold  water ;  the  greater 
part  of  the  water  of  crystallisation  is  driven  off  at  100°. 

Anhydrous  monopotassium  citrate  (Abstr.,  1892,  149)  can  be 
obtained  in  measurable  crystals  belonging  to  the  triclinic  system. 

M.  0.  F. 

Stereoisomeric  Butanetetracarboxylic  acids.  By  K.  Auwees 
and  A.  Jacob  (Ber.,  27,  1114—1132;  compare  Abstr.,  1893,  i,  253). 
— If  ethylic  sodiomalonate  is  allowed  to  react  with  ethylic  aconitate 
in  benzene  solution,  and  if  not  more  than  1  atom  of  sodium  is  present 
for  each  molecule  of  the  malonate,  then  no  ketopentamethylenedi- 
carboxylate  is  formed,  as  when  alcohol  is  employed  as  a  solvent,  but 
a  mixture  is  obtained  from  which  only  the  two  acids  melting  at  185° 
and  244°  (more  correctly  189°  and  232°)  can  be  isolated.  These  are 
shown  to  be  stereochemically  isomeric  butanetetracarboxylic  acids, 
and  are  distinguished  by  the  letters  h  and  n  prefixed  respectively  to 
the  acid  of  higher  and  of  lower  (riiedriger)  melting  point.     Each  acid 
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yields  ethereal  salts   and  anhydrides,  and  the  members  of  the  two 
series  are  interconvertible,  as  appears  below. 
The  starting  point  is  n-butanetetracarhoxylic  acid, 

COOH-CH2-CH(COOH)-CH(COOH)CH2(COOH), 

melting  at  189°.  The  product  of  the  above-mentioned  action  is 
heated  with  hydrochloric  acid,  the  crystals  of  the  two  acids  collected, 
dried,  and  boiled  with  acetic  anhydride,  when,  from  both  acids,  the 
anhydride  of  the  ^i-acid  is  formed.  From  the  latter,  by  dissolving 
it  in  water  and  crystallising,  the  ?2-acid  can  itself  be  obtained.  The 
tetramethylic,  diethylic,  and  dipropylic  salts  melt  at  75 — 76°,  168°, 
and  129° ;  the  tetrethylic  salt,  which,  unlike  the  others,  was  pre- 
pared by  the  aid  of  heat,  is  an  oil  boiling  at  about  300°.  The  acid 
itself,  in  acetic  acid  solution,  has  an  abnormal  molecular  weight 
(  =  153)  as  determined  cryoscopically ;  its  sodium  salt,  like  that  of  its 
isomeride,  exhibits  a  much  smaller  dissociation  in  solution  than  is 
the  case  with  other  tetracarboxylic  acids.  When  the  acid  is  heated  to 
boiling  with  a  large  excess  of  acetic  anhydride,  it  is  immediately  con- 
verted into  the  n-dianliydride,  CsHeOe ;  this  crj^stallises  in  small 
ocfcahedra  with  adamantine  lustre,  softens  at  245°,  and  melts  at  248°, 
is  attacked  only  very  slowly  by  sodium  carbonate  in  the  cold,  and 
gradually  absorbs  moisture,  becoming  reconverted  into  the  acid.  If 
the  n-acid  is  heated  at  190°  with  nitrobenzene,  it  yields  the  h-mono- 
a7ihydride,  CsHgOv ;  this  forms  small,  nacreous  plates,  softens  at  228°, 
and  melts  and  decomposes  at  232°.  Cold  water  hardly  dissolves  it, 
but  boiling  water  converts  it  into  h-hutanetetracarboxylic  acid,  which 
melts  at  236°,  and  is  less  soluble  in  water  than  the  w-acid ;  the  tetra- 
methylic salt  of  this  acid  melts  at  63 — 64°.  When  this  acid  is  heated 
for  two  days  with  acetic  chloride  at  100°  in  a  sealed  tube,  it  yields 
the  h-dianhydride,  which  nieJts  at  168°  (not  at  172 — 173°,  as  pre- 
viously given),  and  is  readily  attacked  by  sodium  carbonate.  It  can 
be  converted  into  the  n-isomeride  by  boiling  it  for  a  few  minutes  with 
nitrobenzene.  C.  F.  B. 

Urethane.  By  A.  Hantzsch  (Ber.,  27,  1248—1254).— Dic^iZoi-- 
ethylenur ethane,  CCl2!C!N'C00Et,  is  prepared  by  the  action  of  sodium 
ethoxide  on  anhydrochloralurethane,  CCls'CHIN'COOEt  (Abstr., 
1891,  1003),  and  crystallises  from  alcohol  in  stellate  needles  melting 
at  37°.  It  is  readily  volatile  with  steam,  and  has  an  odour  of  carna- 
tions. Urethane  and  glyoxalic  acid  yield  a  compound 
C00H-CH(NH-C00Et)2, 

crystallising  in  colourless  needles  which  melt  at  156°.  The  conden- 
sation product  of  urethane  and  trichloracetic  cyanide  is  oily  ;  with 
paranitraniline  the  cyanide  combines  to  form  trichloracetoparanitr- 
anilide,  CCla'CO'NH-CeHi'NOs,  which  is  crystalline,  a*nd  melts  at 
142°.  Urethane  and  benzaldehyde,  in  presence  of  sodium  ethoxide, 
yield  benzylidenediurethane. 

Oxalyldiur ethane,  C202(NH*COOEt)2,  is  prepared  from  ethylic 
oxalate  and  urethane  in  presence  of  sodium  ethoxide ;  it  is  crystalline, 
and  melts  at  170°.  Ethylic  salts  of  the  fatty  acids  do  not  combine 
with  urethane. 
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Bthylic  dibromamidocarhoxylate  sodium  bromide,  ^NBrg'COOEt  -f 
NaBr,  is  formed  by  the  action  of  bromine  and  soda  on  nrethane,  as  a 
yellow,  granular  powder;  the  sodium  bromide  is  not  removed  by 
washing  with  water;  it  melts  and  decomposes  at  186°,  and  also 
decomposes  slowly  at  ordinary  temperatures  in  presence  of  moisture. 
The  yield  is  almost  quantitative.  The  potassium  salt  closely  resembles 
the  sodium  compound;  both  react  violently  with  ammonia  or  am- 
monium carbonate.  By  the  action  of  ether,  carbon  bisulphide,  or 
chloroform  on  the  salts,  ethylic  dibromamidocarhoxylate  is  obtained ; 
this  is  a  yellowish-red,  unstable  oil,  has  a  penetrating  odour,  and 
reacts  with  anhydrous  ammonia  to  form  nitrogen  and  urethane.  By 
the  action  of  sodium  amalgam  on  the  preceding  compound,  or  on  the 
additive  product,  a  complex  reaction  takes  place  resulting  in  the 
formation  of  brometJiylidenediur  ethane,  CH2Br'CH(N'H'COOEt)2, 
which  crystallises  in  colourless  needles,  melts  at  142 — 143°,  and 
closely  resembles  the  corresponding  chloro-derivative.  On  boiling 
with  dihite  hydrochloric  acid,  it  is  resolved  into  bromaldehyde  and 
urethane.  Ethylic  dibromamidocarhoxylate  therefore  reacts  with 
ether  like  free  bromine,  converting  it  into  bromaldehyde,  which  then, 
in  presence  of  hydrogen  bromide,  condenses  with  the  urethane. 
Dihromethylidenediur ethane,  CHBr2'CH(N'E['COOEt)2,  is  formed  by  the 
decomposition  of  ethylic  dibromamidocarhoxylate  in  presence  of  mois- 
ture ;  it  is  crystalline,  and,  like  the  dichloro-compound,  melts  at  120°. 

J.  B.  T, 

Hydroxyure thane  and  certain  reactions  of  Benzhydroxamic 
acid.  By  A.  Hantzsch  (Ber.,  27,  1254— 1257).— Ethylic  carbonate 
reacts  lesF  readily  with  hydroxylamine  than  the  ethylic  salts  of  fatty 
acids.  Hydroxyurethane,  OH-NH-COOEt  or  OH-C(OEt):NOH,  is 
prepared  by  the  interaction  of  hydroxylamine  hydrochloride  and 
ethylic  carbonate  in  aqueous  solution  with  soda,  or,  better,  in 
alcoholic  solution  with  sodium  ethoxide  ;  the  yield  is  increased  if 
ethylic  chlorocarbonate  is  substituted  for  the  ethylic  carbonate.  It 
is  a  colourless,  odourless  liquid,  miscible  in  all  proportions  with 
water,  yields  a  dark  violet  coloration  with  ferric  chloride,  and  is  more 
stable  towards  acids  than  the  true  hydroxamic  acids  ;  alkaline  copper 
solution  is  only  reduced  by  prolonged  boiling  and  evaporation  with 
hydrochloric  acid.     The  copper  salt  is  green  and  slimy. 

The  following  experiments  had  for  their  object  the  conversion  of 

N 
hydroxamic  acids,  OH'CR.NOH,  into  anhydrides,  BC<^  •  .  Hydroxy- 
urethane, if  heated  with  phosphorous  pentachloride,  but  not  with 
phosphoric  anhydride,  yields  a  yellow  oil  which  is  not  an  anhydride 
but  probably  the  chloro-derivative  OEt'CCliNOH.  Benzhydroxyamlc 
acid  acetate,  OH'CPhiNOAc,  is  relatively  stable,  and  crystallises  from 
water  ;  it  melts  1°  higher  than  the  acid,  and,  on  strongly  heating, 
yields  phenylic  isocyanate.  On  gently  warming  with  potash,  it  is 
hydrolysed  yielding  benzhydroxamic  acid,  but,  with  potassium  carbon- 
ate, diphenylcarbamide  and  some  aniline  are  formed  ;  this  reaction 
resembles  that  of  benzaldoxime  acetate,  and  is  not  given  by  benz- 

hydroxamic  acid ;  in  all  probability  the  anhydride  CPh*^  I    is  first 
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formed,  then,  by  intramolecular  rearrangement,  phenylic  isocjanate, 
whicli  reacts  with  the  water  to  form  diphenylcarbamide. 

J.  B.  T. 

Amidosulphonic  acids.  By  C.  Paal  and  F.  Kretschmer  (Ber., 
27,  1241—1247). — Ethylic  amidosulphonate,  NHg'SOsEt,  is  obtained 
from  ethylic  iodide  and  silver  amidosulphonate  as  an  oily  liquid, 
which  decomposes  on  distillation  ;  it  is  completely  miscible  with  water 
or  alcohol,  and  by  the  action  of  water  or  of  alcoholic  ammonia  is  con- 
verted into  ammonium  ethylic  sulphate.  The  silver  salt,  NHj-SOsAg, 
has  recently  been  prepared  by  Eitner,  and  crystallises  in  colourless, 
lustrous  needles.  The  copper  salt  crystallises  in  small,  blue,  the  lead 
salt  in  colourless,  needles.  The  aniline  salt,  NH2*S03*N^H3Ph,  is  pre- 
pared by  mixing  the  constituents  in  warm  aqueous  solution,  and  is 
deposited  in  large,  colourless  plates  ;  it  melts  at  148 — 149°,  and  is 
slowly  decomposed  by  prolonged  heating  in  aqueous  or  alcoholic 
solution. 

Ammonium  anilidosulphonate,  NHPh'S03*NH4,  is  prepared  by 
boiling  the  acid  with  aniline  (5 — 6  parts),  and  crystallises  from 
dilute  alcohol  in  colourless  plates  which  blacken  at  high  tempera- 
tures. 

Phenylhydrazine  amidosulphonate,  NHa'SOa'NHg'NHPh,  prepared 
like  the  aniline  salt,  crystallises  in  large,  colourless  needles,  and 
melts  at  124°.     Ammonium  phenylhydrazidosulphonate, 

NHPh-NH-SOa-NH^, 

is  obtained  in  a  similar  manner  to  the  aniline  derivative ;  it  crystal- 
lises from  alcohol  in  colourless,  lustrous,  flat  needles,  melts  at  208*^ 
with  decomposition,  and,  in  aqueous  solution,  gives  a  light-grey  pre- 
cipitate with  mercuric  chloride,  and  a  metallic  mirror  with  silver 
nitrate.     The  yield  is  quantitative. 

Ammonium  henzeneazosulphonate,  NPh!N'S03*N'H4,  is  formed  by  the 
oxidation  of  the  preceding  compound  by  means  of  mercuric  oxide  ; 
it  crystallises  in  yellow  plates,  or  flat  needles,  and  melts  and  decom- 
poses at  205^".  The  potassium  and  sodium  salts  crystallise  in  yellow 
plates.  The  silver  salt,  NgPh'SOsAg,  is  deposited  in  gold-coloured 
plates,  and  explodes  on  heating.  The  ethylic  salt  is  unstable,  and  wa» 
obtained  as  a  dark-red,  viscid  liquid.  The  free  acid  has  only  been 
prepared  in  solution,  and  readily  decomposes.  The  preceding  sulph- 
onic  acid  derivatives  of  phenylhydrazine  and  aniline  are  probably  not 
formed  directly,  but  are  either  produced  from  the  salts  by  the  elimin- 
ation of  water  and  subsequent  action  of  this  water  on  the  diamide 
NH2-S03-NH:3R  =  NH2-S02;NHR  -^  H.,0  =  NH4'S03-NHIl ;  or  they 
are  formed  by  the  elimination  of  ammonia  and  its  combination  with 
the  free  sulphonic  acid,  thus  IINH2  -|-  NHa'SOaH  =  RNH-SOsH  + 
NH3  =  RNH-SOa-NHi  (R  =  CeHj  or  NHPh).  As  no  intermediate 
products  have  been  isolated,  it  is  impossible  to  distinguish  between, 
these  theories.  J.  B.  T. 

Synthesis  of  Pentamethylenecarboxylic  acid.  By  W.  Stauss 
{Ber.,  27,  1228 — 1230). —  The  pentamethylenecarboxylic  acid,  pre- 
pared by  Gartner  (Awnalenj  275,  331)  from  ketopentamethylene  by 
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means  of  hydrocyanic  acid,  can  also  be  obtained  by  the  action  of 
tetramethylene  dibromide  on  ethylic  malonate  in  the  presence  of 
sodium  ethoxide.     The  pentamethylenedicarboxylic  acid, 

obtained  by  the  hydrolysis  of  the  product,  melts  at  176 — 178',  and 
loses  the  elements  of  carbonic  anhydride.  The  monobasic  acid  thus 
produced  is  identical  with  Gartner's  acid. 

Note. — The  author  has  overlooked  the  fact  that  Haworth  and 
Perkin  (Trans.,  1894,  86)  have  carried  out  the  synthesis  of  penta- 
methylenecarboxylic  acid  in  precisely  the  way  indicated  in  the  fore- 
going paper.  A.  H. 

Synthesis  of  Hexahydrobenzoic  acid.  By  H.  Bucherer  {Ber., 
27,  1230 — 1232). — Ketohexamethylene  reacts  with  hydrocyanic  acid 
in  a  similar  manner  to  ketopentamethylene  {Annalen,  275,  333), 
first  the  nitrile,  and  from  that  by  hydrolysis  OL-hydroxyhexamethylene- 

carhoxylic  acidj   CH2<p-rT\QTT^]>CH(0H)*C00H,    being  produced. 

This  substance  is'  soluble  in  14  parts  of  water,  readily  soluble  in 
alcohol,  ether,  and  benzene,  and  crystallises  in  colourless  plates,  or 
from  aqueous  solution  in  thick  prisms  with  a  vitreous  lustre,  and 
melts  at  106 — 107°.  The  calcium  salt,  Ci4H22Ca06  -h  0H2O,  and  silver 
salt  are  both  crystalline.  When  heated  at  190 — 200°  with  phos- 
phorus and  hydriodic  acid,  the  free  acid  is  converted  into  hexahydro- 
benzoic acid.  A.  H. 

Constitution  of  Benzene.  By  J.  W.  Beuhl  (/.  pr.  Ghem.,  [2], 
49,  201—294,  and  Ber.,  27,  1065— 1083).~The  author  discusses  at 
length  our  present  views  on  the  constitution  of  benzene,  and  con- 
cludes that  Kekule's  formula,  in  which  three  double  bonds  are  sup- 
posed to  exist  in  the  benzene  ring,  is  in  closer  agreement  with  the 
facts  than  Claus's  diagonal  formula  which  is  supported  by  v.  Baeyer 
(Abstr.,  1892,  1211). 


Substance. 


Benzene,  CgHg. .  . .  e 

Bihycirobenzene,  CgHs . . . , 
Tetrahydrobenzene,  CgHiQ. 
Hexabydrobenzene,  CgHia. 

Hexane,  C6H14 

Hexylene,  CeHis 

Diallyl,  CfiHio 

Dipropargyl,  CgHg 


d  at 

20°/4°. 


0-8799 
0 -8478 
0  -8102 
0-790 
0  -6603 
0-6825 
0-6880 
0-8049 


Mol.  vol. 
at  20". 


88-65 
94-36 
101  -21 
107-2 
130-25 
128  -08 
119-18 
96-91 


,  n^  -  1 

d{n-  +  2) 


For  Ha. 


25-93 
26-33 
26-87 
27-56 
29-70 
29-45 
28-77 
25-57 


For  D. 


26-13 
26-51 
27-01 
27-66 
29-84 
29-61 
28-96 
25-74 
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The  molecular  volumes  and  refraction  constants  of  benzene,  and 
of  several  hydrogenated  benzenes  and  six-carbon  atoms  open-chain 
hydrocarbons  were  determined  ;  the  results  are  tabulated  on  p.  366. 

The  numbers  obtained  for  the  densities  decrease  slowly  as  the 
degree  of  hydrogenation  of  the  benzene  nucleus  increases ;  consider- 
able difference  exists,  however,  between  the  density  of  hexahydro- 
benzene  and  that  of  hexane.  The  density  slowly  increases  from 
hexane  to  diallyl,  and  then,  in  going  from  diallyl  to  dipropargyl,  a 
great  increase  occurs.  The  molecular  volumes  change  in  much  the 
same  way.  The  change  in  molecular  volume  which  occurs  on  pas- 
sing from  one  hydrocarbon  to  another  is  even  more  marked  than  the 
change  of  density.  Large  differences  in  specific  refraction  also  exist 
between  hexahydrobenzene  and  hexane,  and  between  diallyl  and  di- 
propargyl ;  the  molecular  refractions  for  the  rays  Ha  and  D  change 
in  an  analogous  manner,  as  is  seen  on  inspecting  the  table.  In  the 
complete  paper,  a  table  of  the  molecular  and  specific  dispersions 
between  Hy  and  Ha  is  given,  from  which  it  is  seen  that  these  con- 
stants also  exhibit  sudden  changes  at  the  points  mentioned  above. 

The  large  changes  in  physical  properties  observed  on  passing  from 
hexahydrobenzene  to  hexane,  and  from  diallyl  to  dipropargyl,  are 
evidently  due,  in  the  first  case,  to  the  opening  of  the  ring,  and,  in  the 
second,  to  the  change  of  an  ethylenic  bond  to  an  acetyl enic  one.  No 
large  change  in  any  of  these  properties  is  observed  in  the  passage 
from  benzene  to  dihydrobenzene,  as  would  be  expected  if  the  molecu- 
lar structure  of  benzene  materially  differed  from  that  of  its  dihydro- 
derivative.  The  hypothesis  that  benzene  possesses  a  cyclic  or  a 
diagonal  constitution,  is  consequently  opposed  to  the  facts,  and  it 
must  be  concluded  that  benzene  contains  three  ethylenic  bonds,  di- 
hydrobenzene two,  and  the  tetrahydro-derivative  one  only.  The 
molecular  refractions  calculated  for  all  the  above  hydrocarbons 
on  these  assumptions,  are  in  close  agreement  with  those  observed. 
According  to  v.  Baeyer,  the  benzene  nucleus  in  phthalic  acid  should 
contain  three  diagonal  bonds ;  the  observed  molecular  refraction  of 
ethylio  phthalate  is,  however,  58'20  for  the  ray  Hw,  whilst  the  value, 
calculated  on  v.  Baeyer's  assumption,  is  only  51*79.  The  value  cal- 
culated from  the  Kekule  formula  is  57'80,  a  number  which  agrees 
fairly  well  with  that  observed.  Benzene  and  phthalic  acid  are, 
consequently,  not  representatives  of  a  desmotropic  ring  system,  and 
the  benzene  nucleus  cannot  exist  in  two  tautomeric  forms,  but  always 
has  the  constitution  indicated  by  the  Kekule  formula. 

The  author  considers  that  the  thermochemical  data  for  benzene 
derivatives,  obtained  by  Stohmann  (this  vol.,  ii,  80),  and  supposed  by 
him  to  be  evidence  strongly  supporting  the  views  of  v.  Baeyer,  are  in 
complete  accordance  with  Kekule's  benzene  formula.  Stohmann's 
work,  and  also  that  of  v.  Baeyer,  is  discussed  at  length. 

The  arrangement  in  space  of  the  atoms  constituting  the  benzene 
molecule  is  best  grasped  by  the  use  of  Sachse's  models. 

W.  J.  P. 

New  Mode  of  Formation  of  Nitrosobenzene.  By  E.  Bam- 
BEfiGER  and  B.  Berl^  (Ber.,  27,  1182). — It  has  hitherto  been  stated, 
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that  when  azoxybenzene  is  heated,  aniline  and  azobenzene  are  pro- 
duced. The  authors  find  that  if  the  heating  is  carried  out  slowly, 
small  quantities  of  nitrosobenzene  are  also  formed.  L.  T.  T. 

Action  of  Sulphuryl  Chloride  on  the  Phenols  and  their 
Ethers.  By  A.  Peratoner  and  F.  Finocchiauo  (Gazzetta,  24,  i, 
236—246;  compare  Tohl  and  Eberhart,  this  vol.,  i,  132).— The 
authors  confirm  Dubois'  statement  (Zeits.  Ghem.,  1866,  705)  that 
parachlorophenol  is  the  only  product  of  the  action  of  sulphuryl 
chloride  on  phenol,  either  solid  or  in  chloroform  solution. 

Sulphuryl  chloride  has  no  action  on  boiling  anhydrous  ethereal 
solutions  of  phenylic  benzoate,  dibenzoylresorcinol,  or  triacetylphloro- 
glucinol,  although  in  the  latter  case  a  little  free  phloroglucinol  is 
formed,  probably  owing  to  the  presence  of  moisture.  On  boiling  an 
anhydrous  ethereal  solution  of  diacetyh*esorcinol  with  sulphuryl 
chloride,  a  small  quantity  of  a  derivative  containing  chlorine  in  the 
acetyl-group  is  obtained ;  its  nature  could  not  be  more  exactly  de- 
termined. 

Trichlorophloroglucinol  is  obtained  by  the  action  of  sulphuryl 
chloride  on  phloroglucinol  in  ethereal  solution  ;  it  melts  at  133 — 134°, 
not  at  129°  as  stated  by  Hazura  and  Benedikt  (Abstr.,  1886,  52). 

W.  J.  P. 

Action  of  Halogens  on  Homocatechol.  By  H.  Cousin  (Gompt. 
rend.,  118,  809 — 811). — When  chlorine  is  passed  into  a  solution  of 
homocatechol  in  glacial  acetic  acid  until  it  begins  to  acquire  a  red 
colour,  trichlorohomocatechol,  C7H5CI3O2,  is  formed,  and  crystallises 
from  dilute  acetic  acid  containing  a  small  quantity  of  sulphurous  acid 
in  slender,  white  needles,  which  rapidly  become  brown  on  exposure 
to  light.  It  is  insoluble  in  water,  but  dissolves  in  alcohol,  ether,  and 
boiling  acetic  acid.  The  crystals  are  hydrated,  but  lose  their  water 
in  a  dry  vacuum,  and  the  anhydrous  compound  melts  at  179 — 180°. 

Longer  action  of  chlorine  on  the  acetic  acid  solution  of  homocatechol 
yields  a  dark  red  solution,  which,  on  cooling,  deposits  bright  red, 
crystalline  lamellaB  of  the  compound  C7H3CI3O2,  a  dehydration  product 
analogous  to  that  obtained  by  Zincke  from  tetrachlorocatechol.  The 
same  product  is  obtained  by  the  action  of  a  mixture  of  concentrated 
nitric  acid  and  glacial  acetic  acid  on  a  solution  of  trichlorohomo- 
catechol in  a  small  quantity  of  absolute  alcohol.  It  can  be  recrystal- 
lised  from  hot  acetic  acid,  and  also  dissolves  in  alcohol  and  ether,  but 
is  insoluble  in  water;  it  melts  at  97 — 98°. 

The  prolonged  action  of  chlorine  yields  pale  yellow,  higher  chlorine 
derivatives,  which  have  not  yet  been  fully  investigated. 

When  bromine  is  added  gradually  to  homocatechol  until  it  is  no 
longer  absorbed,  there  is  an  energetic  action,  and  when  the  product 
is  repeatedly  crystallised  from  acetic  acid  containing  a  small  quantity 
of  sulphurous  acid,  the  ^n'6ro?KO-derivative,  CvHsBrgOz,  is  obtained  in 
long,  silky,  white  needles,  which  become  brown  when  exposed  to 
light ;  it  melts  at  162 — 164°,  and  is  insoluble  in  water,  but  dissolves 
in  alcohol,  ether,  and  acetic  acid.  With  excess  of  bromine,  homo- 
catechol yields  a  red  product,  analogous  to  the  chlorine  compound ;  it 
is  more  easily  obtained  by  the  action  of  nitric  acid,  and  crystallises 
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from  hot  acetic  acid  in  large,  garnet-red  lamellee,  which  melt  at 
117 — 118°.  When  dissolved  in  alcohol  and  heated  with  sulphurous 
acid,  the  compound  CvHsBrgOa  is  regenerated. 

Prolonged  action  of  bromine  on  homocatechol  yielded  no  substitu- 
tion products  higher  than  the  tribromo- derivative. 

Iodine,  under  various  conditions,  yields  no  iodo-derivatives  with 
homocatechol.  C.  H.  B. 

Derivatives  of  Orthoainidobenzylic  Alcohol.  By  C,  Paal  and 
H.  Senninger  {Ber.,  27,  1084 — 1087). — The  authors  have  continued 
the  investigation  (Abstr.,  1893,  i,  23)  of  orthoamidobenzylic  alcohol 
and  its  derivatives.  The  alcohol  yields  orthotoluidine  on  reduction 
with  metallic  sodium  in  alcoholic  solution,  and  gives  saligenin  when 
treated  with  nitrous  acid. 

Orthoamidobenzylic  alcohol  hydrogen  oxalate,  C7H9NO,HoC204,  crys- 
tallises in  white  needles,  melting  at  130°,  and  is  soluble  in  water  or 
hot  alcohol.  The  picrate,  CvHgNOjCeH^sO?,  is  obtained  in  slender, 
yellow  needles,  melting  at  110°. 

Diazohenzylic  alcohol  hydrogen  sulphate,  OH*CH2'C6H4*]N'2*HS04,  is 
obtained  by  diazotising  the  alcohol  in  the  ordinary  way  with  amylic 
nitrite  and  sulphuric  acid  ;  it  crystallises  in  greenish  needles,  explod- 
ing at  50°,  and  is  readily  soluble  in  water.  On  diazotising  the  alcohol 
with  sodium  nitrite  and  hydrochloric  acid,  and  adding  a  soda  solution 
of  resorcinol,  the  socZmm-derivati  ve  of  resorcinolorthoazobenzylic  alco- 
hol is  obtained  in  red,  microcrystalline  flocks.  The  free  a2;o-compound, 
C6H3(OH)2*N2-C6H4'CH2*OH,  crystallises  in  red  needles,  melting  at 
170°.  The  cc-naphtholazO'Coxn^oviTidi  crystallises  in  leaflets  melting  at 
182",  whilst  the  fi-nap}itholazo-coTR^ouT\^  is  obtained  in  brown  needles, 
melting  at  185°.  Similar  compounds  with  phenol  and  dimethyl- 
aniline  were  prepared,  although  not  in  a  pure  state. 

On  boiling  orthoamidobenzylic  alcohol  with  epichlorhydrin,  a 
chlorohydroxypropylamidohenzylic  alcohol,  C10H14CINO2,  is  obtained  ;  it 
forms  white  needles,  melting  at  95°,  and  is  readily  soluble  in  the 
ordinary  organic  solvents.  W.  J.  P. 

Relationships  between  Nitrosamines,  Diazo-acids,  and  Iso- 
diazo- compounds.  By  E.  Bamberger  (Ber.,  27,  1179 — 1182). — 
The  direct  conversion  of  isodiazo-salts  into  nitrosamines  of  secondary 
bases  has  been  recently  effected  (Schmitt  and  Schraube,  this  vol.,  i, 
237,  and  Bamberger,  ibid.,  295).  The  author  has  now  succeeded  in 
reversing  this  action.  Methylphenylnitrosamine,  when  dropped  on  to 
fused  potash,  is  rapidly  oxidised,  with  formation  of  isodiazobenzene. 
Similarly,  ^-naphthylnitrosamine  and  benzylmethylnitrosamine  yield 
the  corresponding  isodiazo-salts.  Benzenediazoic  acid,  when  treated 
with  8  per  cent,  sodium  amalgam,  is  partially  reduced  to  isodiazo- 
benzene. L.  T.  T. 

Action  of  Diazobenzene  Chloride  and  its  Homologues  on 
Ethylic  Cyanacetate.  By  F.  Kruckeberg  (J.  pr.  Chem.,  [2],  49, 
321—354;  compare  Abstr.,  1893,  i,  210,  509).— The  ethylic  salts  of 
azo-aromatic  cyanaoetic  acids  can  be  obtained  in  a  stable  (B)  and  an 
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unstable  (a)  modification.  The  former  is  prodaced  when  the  aqueous 
solution  of  the  potassium  compound  is  decomposed  by  carbonic 
anhydride,  the  latter  when  a  mineral  acid  or  acetic  acid  is  used  to 
effect  the  decomposition.  The  a-form  generally  passes  into  the  /3-form 
when  heated  either  alone  or  in  alcohol. 

Ethylic  carboxyethylazobenzenecyanacetate  (Abstr.,  1893,  i,  509) 
crystallises  in  white  needles  and  melts  at  107°  ;  when  warmed  with 
alcoholic  potash,  the  carboxethyl  group  is  replaced  by  potassium. 
Ethylazobenzenecyanacetamide,  N2Ph*CEt(CN)*CONH2,  is  the  product 
of  the  action  of  alcoholic  ammonia  on  ethylic  ethylazobenzenecyan- 
acetate;  it  is  nearly  colourless,  and  melts  at  155°.  The  benzoyl 
(Abstr.,  1898,  i,  210)  and  carboxethyl  derivatives  yield  azohenzene- 
cyanacetamide  (m.  p.  245°,  loc.  cit.)  under  similar  treatment. 

Azobenzeneacetamide,  NaHPhlCH'CO'NHg,  is  the  product  of  the 
action  of  aqueous  potash  on  ethylic  azobenzencyanacetate  ;  it  crystal- 
lises in  yellowish  needles,  and  melts  at  178°.  The  corresponding 
acid  is  identical  with  Elber's  phenylhydrazineglyoxylic  acid  (Abstr., 
1885,  535). 

By  passing  nitrous  anhydride  into  a  cooled  benzene  solution  of 
either  a-  or  /3-ethylic  azobenzenecyanacetate,  a  compound,  apparently 
N2HPh:C(CN)-COOEt,N203,  is  obtained  in  white  crystals,  which  soon 
become  brown  in  air,  and  explode  at  70°.  This  substance  does  not  give 
Liebermann's  reaction,  and  phenol  is  a  product  of  its  distillation  with 
water.  When  alcohol  or  ether  is  used  as  the  solvent,  this  compound 
is  not  produced.  If,  during  the  passage  of  the  nitrous  anhydride 
through  the  benzene  solution,  the  temperature  rises  to  that  of  the 
room,  a  different  compound,  possibly  N"0-NPh-N:C(C0NH2)-C00Et,  is 
formed;  this  crystallises  in  slender,  green  needles,  melts  at  178°,  and 
dissolves  freely  in  benzene,  but  only  sparingly  in  ether,  light  petroleum, 
or  water ;  it  does  not  give  Liebermann's  reaction. 

Iodine  in  aqueous  solution  converts  a-ethylic  azobenzenecyanacetate 
into  the  /3-modification.  Bromine  yields  a  cZ^6?•omo- derivative,  which 
crystallises  iu  laminse,  melts  at  166°,  and  dissolves  freely  in  benzene, 
glacial  acetic  acid,  and  alcohol,  more  sparingly  in  ether  and  light 
petroleum,  bat  not  in  water. 

Ethylic  a-azorthotoluenecyanacetate  (Abstr.,  1893,  i,  509)  crystal- 
lises in  yellow  rhombohedra,  melts  at  85°,  and  dissolves  to  the  extent 
of  2457  parts  in  100  of  benzene  at  19°.  It  is  readily  transformed  into 
the  more  stable  /3-form  when  heated  above  its  melting  point.  The 
^-modification  melts  at  133°,  and  dissolves  to  the  extent  of  5*7  parts 
in  100  of  benzene  at  19°.  Thus  the  higher  melting  point  and  lower 
solubility  belong  to  the  stable  form  of  the  orthotoluene  derivative, 
but  to  the  unstable  form  of  the  benzene  derivative.  By  hydrolysis 
with  alcoholic  potash,  the  ethylic  salt  yields  the  corresponding  acid, 
which  decomposes  and  melts  at  173°. 

Ethylic  a-azoparatolaenecyanacetate  (loc.  cit.)  melts  at  116 — 118° ; 
9' 74  parts  of  it  dissolve  in  100  of  benzene  at  20°.  The  ;3-modifi- 
cation  melts  at  74 — 75°,  and  dissolves  in  benzene  at  20°  to  the  extent 
of  53-65  parts  in  100. 

Ethylic  azometaxylenecyanacetate,  C6H3Me2*N'2*CH(C]N')'COOEt.  The 
stable  ft-iovm  crystallises  in  yellow  prisms  and  melts   at  166''  ;  3*61 
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parts  dissolve  in  100  of  benzene  at  18°.  The  unstable  a-form 
crystallises  in  yellow  prisms,  melts  at  74 — 75°,  and  dissolves  to  the 
extent  of  25'00  parts  in  100  of  benzene  at  18°. 

Ethylic  azopseudocumenecyanacetate,  from  diazopseudocumene  chlor- 
ide and  ethylic  cyanacetate.  The  /3-form  melts  at  136°,  the  a-form  at 
100°  ;  both  forms  are  freely  soluble  in  alcohol,  ether,  and  benzene, 
and  crystallise  in  slender  needles.  The  corresponding  acid  crystallises 
in  long  prisms,  and  melts  at  184°. 

Ethylic  carhoxyphenylhydrazonecyanacetatej 

COOH-C6H4-N2H:C(CN)-COOEt, 

from  ethylic  cyanacetate  and  diazobenzene  hydrochloride,  crystallises 
in  slender  needles  and  melts  at  215°. 

Formnlee  are  given,  showing  how  the  a-  and  /3. modifications  of  these 
ethylic  salts  maybe  (1)  stereoisomerides,  (2)  tautomerides,  or  (3) 
isomerides  formed  by  migration  of  a  hydrogen  atom.  A.  G.  B. 

Acetoacetanilide.  By  L.  Knorr  and  B.  Reuter  (Ber.,  27, 
1169 — 1177). — Acetoacetanilide  is  prepared  by  the  interactioD  of 
ethylic  acetoacetate  and  aniline  at  130 — 140°  and  crystallises  from 
water  in  colourless  plates  melting  at  85°.  The  yield  is  more  than 
one-third  of  the  theoretical.  The  oxime,  NOHiCMe-CHz-CO-NHPh,  is 
formed  at  ordinary  temperatures,  crystallises  from  alcohol  in  needles, 
and  melts  at  125°.  It  is  readily  soluble  in  alkalis,  insoluble  in  dilute 
acids,  and  gradually  decomposes  spontaneously.  On  heating  with 
glacial  acetic  acid,  or  soda,  or  by  the  action  of  sulphuric  acid,  the 

N— O 

oxime  is  converted  into  methylisoxazolone,  CMe<^  i       (compare 

0H2*C'0 
Hantzsch,  Abstr.,  1891,  739). 

The  dioxime,  NOH:CMe-C(NOH)-CO-NHPh,  is  prepared  by  gently 
heating  the  oxime  with  hydroxylamine  hydrochloride,  and  crystallises 
from  alcohol  in  yellow  plates  melting  at  192°.  It  readily  dissolves  in 
alkalis,  is  precipitated  by  acids,  and  on  heating  with  phenylhydrazine 
in  acetic  acid  solution,  l-phenyl.3-methyl-4-keto-5-pyrazolone  phenyl- 

;^ NP'h 

hydrazone,  ^^^'^f/'i^.^j-jipM^^^'  ^^  formed ;  this  compound  is 
obtained  in  a  similar  manner  from  methylketoisoxazolone  phenyl- 
hydrazone  (see  below),  diphenylhydrazineacetylglyoxalic  acid  being 
formed  in  both  cases  as  an  intermediate  product. 

Acetoacetanilide  ketophenylhydrazone,  NHPh-NICAcCO'NHPh,  is 
prepared  by  the  action  of  diazobenzene  chloride  on  acetoacetanilide ; 
it  crvstallises  fi'om  alcohol  in  pale  yellow  needles,  and  melts  at 
98—99°. 

Acetoacetanilide  phenylhydrazone,  NHPh'NICMe'CHj'CO'NHPh,  is 
formed  from  phenylhydrazine  and  the  anilide ;  it  crystallises  from 
alcohol  in  plates,  melts  at  128°,  and  gives  an  intense  cherry  colour 
with  sulphuric  acid.  The  yield  is  75  per  cent,  of  the  theoretical.  On 
boiling  v.'ith  soda  or  glacial  acetic  acid,  it  is  converted  into  1-phenyl- 
3-methyl-5-pyrazolone,  which  was  identified  by  the  formation  of 
pyrazole-blue. 

2  d  2 
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Acetylghjoxalamlide  diphenylhydrazone, 

NHPli-N:CMe-C(N-NHPli)-CO-NHPh, 

from  the  phenylhydrazone  by  the  action  of  diazobenzene  chloride  or 
from  phenylhydrazine  and  the  ketohydrazone,  crystallises  from 
alcohol  in  needles,  melts  at  173 — 175°,  and,  on  heating  with  glacial 
acetic  acid,  is  converted  into  methylketopyrazolone  phenylhydrazone 
(see  preceding  page). 

Acetylghjoxalanilide  oximephen y  Ihydrazone, 

NHPh-N:CMe-C(NOH)-CO-NHPh, 

is  prepared  from  the  isouitroso-derivative  and  phenylhydrazine,  and 
crystallises,  with  1  mol.  alcohol,  in  yellow  needles  melting  at  181°, 
the  alcohol-free  compound  melts  at  168 — 169°.  On  boiling  Avith 
glacial  acetic  acid,  it  is  converted  into  l-phenyl-3-methyl-4-isonitrosO' 

N" NPh 

5-pyrazolone,    ^^^K^^^oKyCO  ' 

Acetylglyoxala7iiUde  phenylhydrazoneoxime, 

NOH:CMe-C(N-N"HPh)-CO-NHPh, 

is  formed  from  the  ketohydrazone  and  hydroxylamine  hydrochloride  ;. 
it  crystallises  from  alcohol  in  thin  plates,  and  melts  at  175°  with 
decomposition. 

By  the  interaction  of   diazobenzene  chloride  and  acetoacetanilide 
oxime  or  on  methylisoxazolone,  hetomefhylisoxazolone  phenylhydrazcyne^ 

N O 

CMe<^,^^  ^-r-r-r-r^i  s  X^   ^^  prodiiccd  :  it  is  also  formed  by  the  action  of 
^(N-NHPh)-CO'       ^  '  -^ 

nitrous  acid  on  the  oxime,  and  by  the  hydrolysis  of  acetylglyoxal- 
anilide  hydrazoneoxime ;  it  crystallises  from  alcohol  in  yellow 
plates,  melts  and  decomposes  at  189°,  and,  on  treatment  with 
phenylhydrazine,  is  converted  into  acetylglyoxalic  acid  diphenyl- 
hydrazone, NHPh-N:CMe-C(N-NHPh)-COOH  (m.  p.  212°).     Phenyl- 

;p^ NPh 

methylisotriazolecarboxylic     acid,     CMe^^p/pQ^Trx^N,    has     been 

previously  prepared  by  Pechmann,  and  is  obtained  by  heating  acetyl- 
glyoxalanilide  oximehydrazone  with  potash  at  140 — 150°,  acetyl- 
glyoxalic acid  hydrazoneoxime  is  formed  as  an  intermediate  product. 

J.  B.  T. 
Action  of  Picrylic  Chloride  on  Hydrazine  Hydrate.    By  A. 
PuRGOTTi  (Gazzetta,  24,  i,  112 — 116). — Ficrylhydrazzne, 
CeH2(N02)3-NH-NH2  [=1:3:5:6], 

is  obtained  by  boiling  a  mixture  of  caustic  potash,  hydrazine  sulphate, 
and  picrylic  chloride  in  alcoholic  solution ;  water  must  be  present  in, 
order  that  the  yield  of  the  product  should  be  good.  It  crystallises  in 
brown,  transparent,  monosymmetric  crystals,  and  melts  and  decom- 
poses at  173°.  It  is  soluble  in  ethylic  acetate  ;  it  reduces  Fehling's- 
solution  and  ammoniacal  silver  nitrate.  On  boiling  with  benzalde- 
hyde,  it  yields  a  golden-yellow,  crystalline  substance  meltino-  at  252°. 

W.   J.   P. 
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Reduction  of  Nitro-compounds.  By  E.  Bamberger  (Ber.,  27, 
1347 — 1350). — The  autlior  finds  that  when  nitrobenzene  is  boiled  for 
a  short  period  with  water  and  zinc  dust,  ^-phenylhydroxylamine, 
NHPh'OH,  separates  from  the  filtrate  in  long,  colourless  needles ;  it 
melts  at  80 — 81°,  and  is  characterised  by  its  sensitiveness  towards 
alkalis,  which  instantaneously  decompose  it,  as  well  as  by  its  great 
reducing  power.  It  is  readily  converted  into  nitrosobenzene  on 
oxidation,  and  into  paramidophenol  by  mineral  acids.  Nitromethane 
when  boiled  with  zinc  dust  and  water,  yields  methylhydroxylaraine 
without  recognisable  quantities  of  methyamine  or  ammonia ;  in  a 
similar  manner,  nitric  acid  and  nitrous  acid  yield  not  inconsiderable 
amounts  of  .hydroxylamine  on  reduction  with  zinc  dust  and  water. 
(Compare,  however,  Wohl,  Ber.,  27,  1432  ;  Bamberger,  ihid.,  1547.) 

A.  R.  L. 

Blue  Coloration  Produced  by  the  Action  of  Acids  on  Leuc- 
auramines.  By  A.  Rosenstiehl  {Gompt.  rend.,  118,  741 — 743). — 
Graebe  observed  that  when  leucoauramine  is  treated  with  acids,  a 
blue  coloration  is  produced,  and  he  assumed  that  this  compound  is 
capable  of  existing  in  two  isomeric  modifications,  one  colourless,  the 
other  coloured.  The  coloration  is  fugitive  with  hydrochloric  acid  but 
permanent  with  acetic  acid.  The  author  has  observed,  however,  that 
a  precisely  similar  coloration  is  obtained  by  the  action  of  acids  on 
diamidotetramethylbenzhydrol,  which  has  a  constitution  similar  to 
that  of  leucauramine.  If  the  group  •C6H4-ISrMe2  is  represented  by 
A,  leucauramine  is  A2*CH'NH2,  whilst  diamidotetramethylbenzhydrol 
is  A^iCH-OH. 

If  leucauramine  prepared  by  Graebe's  method  is  dissolved  in  dilute 
hydrochloric  acid,  heated  for  30  minutes  on  a  water  bath,  and  made 
alkaline  with  sodium  hydroxide,  a  crystalline  precipitate  is  obtained 
which  contains  90  per  cent,  of  diamidotetramethylbenzhydrol  and 
10  per  cent,  of  unaltered  leucauramine.  When  the  benzhydrol  is 
treated  with  an  insufficient  quantity  of  acid,  the  principal  product  is 
Aa'CH,  the  leuco-base  of  hexamethylated  Paris  violet. 

Leucauramine  does  not  exist  in  the  form  of  a  blue  modification,  as 
Graebe  supposed ;  the  blue  coloration  is  due  to  the  formation  of  the 
chlorhydrin  of  diamidotetramethylbenzhydrol.  C.  H.  B. 

Amidoguanidine  and  its  Alkyl-derivatives.  By  G.  Pellizzaei 
and  G.  CuNEO  (L'Orosi,  17,  73 — 89). — Amidoguanidine  (compare 
Thiele,  Abstr.,  1892,  1295)  may  be  prepared  by  heating  cyanamide 
with  hydrazine  hydrochloride  in  alcoholic  solution. 

Orthotolylamidoguanidine  hydrochloride, 

C7H,-NH-NH-0(NH)-NH2,HC1, 

is  obtained  by  heating  a  mixture  of  orthotolylhydrazine  hydrochloride 
i\nd  cyanamide  or  of  phenylhydrazine  hydrochloride  and  guanidine 
carbonate  in  alcoholic  solution  ;  it  crystallises  in  large,  red  prisms  and 
melts  at  212°.  The  nitrate  is  obtained  in  beautiful,  colourless  needles 
melting  at  206'5° ;  the  platinochloride  forms  magniticent  yellow- 
needles,  and  the  picrate  crystallises  in  large,  yellow  needles  melting 
at  206°. 
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Paratolylhydrazine  hydrochloride  and  cyanamide  interact  with 
formation  oi  jparatolylamidoguanidine  hydrochloride;  this  crystallises 
in  transparent  scales  and  melts  at  196'5°.  The  nitrate  is  obtained  in 
transparent  laminaa  melting  at  181°,  and  the  plalinochloride  forms 
beantiful,  red  crystals ;  the  picrate  crystallises  in  needles  melting  at 
212°. 

cc-Naphthylamidoguanidine  hydrochloride, 

CioH/NH-NH-C  (NH)  •NH2,HC1, 
prepared  by  the  action  of  cyanamide  on  a-naphthylhydrazine  hydro- 
chloride, separates  from  its  aqueous  solution  in  colourless  crystals 
melting  at  166°  ;  the  platinochloride  is  a  yellow,  crystalline  powder. 

p'Naphthylamidoguanidine  hydrochloride  is  obtained  in  minute, 
reddish  crystals,  which  decompose  at  250 — 260°  ;  the  nitrate  is  similar 
in  appearance  and  melts  at  230°.  The  platinochloride  and  picrate  are 
coloured,  crystalline  powders. 

The  bases  whose  salts  are  described  above,  could  not  be  obtained  in 
the  free  state ;  their  salts  immediately  reduce  ammoniacal  silver 
nitrate  but  do  not  react  with  benzaldehyde. 

Ethylphenylamidoguanidine  hydrochloride, 

NEtPh-NH-C(NH)-NH2,HCl, 

is  obtained  by  boiling  a  mixture  of  a-ethylphenylhydrazine  hydro- 
chloride and  cyanamide  in  alcoholic  solution.  The  platinochloride 
forms  a  flocculent  precipitate  and  melts  and  decomposes  at  150°,  whilst 
the  picrate  crystallises  in  hard,  red  prisms  melting  at  224°,  and  is 
accompanied  by  a  small  proportion  of  another  picrate  which  separates 
in  transparent  scales  melting  at  269°. 

Phenylamidomethylguanidine  hydrochloride, 

NHPh-N"Me-  C  (NH)  -NHa.HCl, 

is  prepared  by  the  interaction  of  cyanamide  and  yS-phenylmethyl- 
hydrazine  hydrochloride  in  boiling  alcoholic  solution ;  it  crystallises 
in  small,  colourless  prisms  and  melts  at  227°.  The  platinochloride 
crystallises  in  transparent,  red  needles,  and  the  nitrate  separates  in 
white  crystals  melting  at  105 — 106°;  the  picrate  crystallises  in 
yellow  needles  melting  and  decomposing  at  215°.  W.  J.  P. 

Ethylic  Benzalbiuretamidocrotonate  and  Benzalbiuret.    By 

P.  BiGiNELLi  {Gazzetta,  24,  i,  291 — 295). — The  author  has  previously 
shown  (Abstr.,  1893,  i,  645)  that  carbamide  interacts  with  an  alde- 
hyde and  an  acetoacetate  or  oxalacetate,  water  being  eliminated,  and 
a  compound  of  the  following  type  being  formed, 

NH-CR':C-COOEt 

^NH CHR         ' 

it  is  now  shown  that  a  similar  action  occurs  if  other  amides,  such  as 
biuret,  are  substituted  for  carbamide. 

On  boiling  a  mixture  of  biuret  hydrate,  benzaldehyde,  and  ethylic 
acetoacetate  with  absolute  alcohol,  or  on  heating  the  mixture  alone  at 
170°,  water  is  formed,  and  a  substance  of  the  composition  CisHigNgOs 
separates  on  cooling.     It  crystallises  in  tufts  of  small  needles,  melt- 
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ing  at  184 — 185°,  is  soluble  in  hot  alcohol,  does  not  give  the  general 
reactions  for  biuret,  and  is  liydroljsed  by  dilute  acids  or  alkalis  Avith 
liberation     of    benzaldebjde.        It    prol3ablj    has    the    constitution 

C(COOEt)  •  CMe-NH^^^'^^^- 

Etliylic  benzalbiuretamidocrotonate  may  be  prepared  by  the  general 
method  described  in  the  paper  referred  to  above ;  it  therefore  became 
of  interest  to  attempt  the  preparation  of  compounds  of  biuret  with 
aldehydes.     On  heating  benzaldehyde  with  biuret  hydrate  at  170°, 

a  product  is  obtained  from  which  benzalhiuret,  N'H<:^p^^^TT>  CHPb, 

may  be  isolated  by  washing  with  alcohol  and  water ;  it  crystallises  in 
small  pyramids  melting  and  decomposing  at  272 — 273°,  and  is  soluble 
in  hot  alcohol.  It  is  not  hydrolysed  by  dilute  acids  or  alkalis  in  the 
cold,  but,  on  boiling  with  concentrated  potash,  benzaldehyde  is 
formed;  ethylic  acetoacetate  has  no  action  on  it  at  180°. 

W.  J.  P. 
Action  of  Aromatic  Orthodiamines  on  some  Anhydrides  of 
Bibasic  acids.  By  F.  Anderlini  (Gazzetta,  24,  i,  140—150). — 
Orthophenylenediamine  and  succinic  anhydride  in  cold  benzene  solu- 
tion yield  an  additive  product,  C6H4(Nil2)2,C4H403,  as  a  white  de- 
liquescent amorphous  powder,  which  decomposes  at  80°.  On  boiling 
with  benzene  or  absolute  alcohol,  it   decomposes  with   formation  of 

N^iFT'PO 
orthophenylenesuccinyldumide,  C6H4<^^TT.pQ^C2H4 ;    this  crystallises 

in  pearly  scales  melting  and  decomposing  at  237°,  and  is  soluble  in 
alcohol  or  hot  water. 

Orthophenylenediamine  combines  with  maleic  anhydride  in  benzene 
solution  to  form  an  additive  product,  CloHjoOeNa,  which  separates 
from  hot  alcohol  in  small  yellow,  lustrous  crystals  melting  and  de- 
composing at  124 — 125°.  On  boiling  with  absolute  alcohol,  it  yields 
a  yellow,  crystalline  condensation  product  of  complex  composition 
melting  and  decomposing  at  240°;  another  crystalline  _p?'ocZ?<o^  melting 
at  168°  is  also  formed. 

The  additive  product,  C6ll4(NH2)2,C8Hi03,  of  orthophenylene- 
diamine and  phthalic  anhydride,  separates  from  hot  alcohol  as  a 
yellow,  crystalline  mass  melting  at  144 — 155°.     It  yields  orthophenyl- 

enephthalyldiimide,  CeHi^-j^Tr.pQ^-CeHi,  when  boiled  with  absolute 

alcohol ;  this  crystallises  in  white  needles  melting  and  decomposing 
at  278°,  and  is  insoluble  in  water. 

The  additive  product,  C6H3Me(NH2)2,C4H403,  obtained  from  ortho- 
tolylcnediamine  and  succinic  anhydride,  is  a  hygroscopic,  amorphous 
mass  which  decomposes  at  90° ;  on  heating  at   100°,  it  yields   ortho- 

tolylenesuccinyldiimide,  C6H3Me<:^-[^TT,p^>02H4,  which  crystallises  in 

pearly-white  scales  melting  and  decomposing  at  185 — 186° ;  it  is 
soluble  in  hot  water. 

Orthotolylenediamine  and  maleic  anhydride  yield  an  additive 
product,  C6H3Me(NH2)2,C4H203,  but  the  condensation  product  could 
not  be  isolated. 
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The  Rdditive  prod7^ct  of  orthotolylenediamine  and  phtlialic  anhydr- 
ide, CeH3Me(NH2)2,C8H403,  is  a  crystalline  powder  which  decomposes 
at  90°.     On  boiling  its  benzene  solution,  orthotolyle^ieplithalyldiimidc, 

C6H3Me<^^TT.p/^]>C6H4,  is  deposited;  it  forms  a  yellow,  crystalline 

mass  which  softens  at  140°.  W.  J.  P. 

Ethyli3  Phenyloxalacetate  and  Phenylmalonic  acid.    By  W. 

WiSLiCENUS  (Ber.,  27,  1091 — 1095;  compare  this  vol.,  i,  323). — 
Ethylic  phenyloxalacetate,  COOEt-CO-CHPh-COOEt,  was  prepared 
in  the  manner  described  for  the  oxalacetate  (Abstr.,  1888,  361).  Its 
colourless  sodium  and  green  copper  derivatives  were  prepared.  From 
the  former,  by  the  action  of  dilute  sulphuric  acid,  the  ethylic  salt  itself 
was  set  free  as  a  colourless  oil ;  it  was  distilled  under  diminished 
pressure,  when  ethylic  pheni/lmalonate  was  formed  ;  the  latter  was 
purified  by  fractionation  under  diminished  pressure.  It  is  a  colour- 
less, odourless  oil,  boiling  with  slight  decomposition  at  285°  ;  under 
14  mm.  pressure,  it  boils  at  170 — 172°.  Phenylmalonic  acid, 
CHPh(C00H)2,  melts  at  152—153°,  with  evolution  of  carbonic 
anhydride  and  formation  of  phenylacetic  acid.  Its  sodium,  calcium, 
silver,  and  blue  copper  (SHgO)  salts  were  prepared.  C.  F.  B. 

Action  of  Heat  on  Ethylic  Dibenzoylsuccinate.  By  L.  Knorr 
and  ]V1.  ScHKiDT  {Ber.,  27,  1167 — 1168). — Ethylic  dibenzoylsuccinate 
is  prepared  in  a  similar  manner  to  ethylic  diacetosuccinate  (compare 
this  vol.,  i,  360)  ;  on  heating  at  270 — 290°,  alcohol  is  eliminated,  and 
a  compound,  C18H10O4,  is  formed  which  is  sparingly  soluble,  crystal- 
lises from  ethylic  acetoacetate  in  needles,  melts  at  288 — 289°,  and 
sublimes  without  decomposition.  It  dissolves  in  concentrated  sulph- 
uric acid  with  a  blue- violet  colour  ;  the  yield  is  small.  The  compound 
appears  to  be  a  quinone,  and  although  its  constitution  is  uncertain,  it  is 

probably  represented  by  one  of  the  formulae  C6H4<[         1       ^^C&Hi, 

c  H  ^9(^^>fi-^°^r  H  •    CH^^° ?-*^(°^>^rH     Th. 

^'"*<C(OH)-C-CO>^'"*'    ^'^*<C(OH):C-CO— >^«^'-    ^^"^ 

mother  liquor  yields  hisdiphenylpyrazolone^ 

ATT.,  ^NziCPh   cPh:N^  ^^^ 

which  melts  at  320°  with  decomposition,  readily  dissolves  in  alkalis, 
and  is  converted  into  a  pyrazolone-blue  on  oxidation.  Dibenzoyl- 
ethane  (diphenacyl)  is  formed  from  ethylic  dibenzoylsuccinate  by 
warming  it  with  soda  (3  per  cent.),  or  by  heating  with  water  at 
150—170°,  or  with  alcohol  at  250°.  J.  B.  T. 

Action  of  Hydrogen  Sulphide  on  Sulphones.  Influence  of 
Solvents  on  Chemical  Change.  By  B.  Otto  (/.  pr.  Ghem.,  [2], 
49,  378—391;  compare  Abstr.,  1893,  i,  344).— Benzenesulphonic 
chloride  is  reduced  by  hydrogen  sulphide  in  aqueous  alcohol,  with 
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greater  difficulty  in  ether,  particularly  in  absence  of  water  ;  the  reduc- 
tion is  stiil  more  difficult  in  methylic  alcohol,  benzene,  or  acetic  acid. 

The  following  are  reducible  by  hydrogen  sulphide  in  aqueous 
ether  : — Paratoluenesulphonic  chloride,  a-  and  ^-naphthalenesnlph- 
onic  chloride,  sulpliobenzideraetabenzenedisulphonic  chloride,  and 
suljohobenzidemetasulphonic  chloride.  In  aqueous  alcohol,  para- 
broniobenzenesulphonic  chloride  and  sulphobenzidemetadisulphonic 
chloride  are  reducible.  Paratoluenesulphonic  chloride  cannot  be  re- 
duced in  benzene. 

Phenylic  thiobenzenesulphonate  is  reduced  in  anhydrous  methylic 
alcohol,  and  in  aqueous  alcohol,  but  not  in  benzene.  Ethylic  benzene - 
sulphinate  is  reducible  alone.  Benzenesulphinic  acid  is  reduced  in 
aqueous  alcohol,  anhydrous  methylic  alcohol,  and  in  water  ;  /3-naph- 
thalenesulphinic  acid  is  reduced  in  anhydrous  methylic  alcohol,  and  iu 
chloroform,  but  with  difficulty  in  benzene. 

Monosulphones,  ethylenediphenysulphone,  ethylic  paratoluene- 
sulphonate  and  ethylic  benzenesulphonate  cannot  be  reduced. 

/^-T^aphthylic  bisulphide  melts  at  139°,  not  132°.  A.  G.  B. 

The  Carboxybenzilehydrazones.  By  K.  Auwebs  and  A.  Clos 
(Ber.,  27,  1133— 1140).— If  benzile  (1  mol.)  is  digested  on  the 
water  bath  with  parahydrazinebenzoic  acid  (1  mol.),  henzilemono- 
hydrazoneparacarboxylic  acid,  CPhO'CPh!N2H*C6H4'COOH,  is  formed  ; 
but  with  more  of  the  latter  (2  mols.),  benziledihydrazofieparadicarh- 
oxylic  acid,  C2Ph2(NoH'C6H4'COOH)2  is  obtained.  These  are  both 
yellow  crystalline  substances,  and  melt  respectively  at  212°  and 
above  320°,  with  decomposition.  If  benzile-a-monoxime  is  heated 
for  24  hours  at  100°  with  parahydrazinebenzoic  acid  in  ab- 
solute alcoholic  solution,  henzlleoximehydrazoneparacarhoxylic  acid, 
NOH:CPh-CPh:N2H-C6H4-COOH,  is  formed,  melting  at  249—250°  ; 
the  /3-oxime  yields  no  such  compound.  (For  similar  indifferent  be- 
haviour of  the  /3-oxime,  compare  Abstr.,  1893,  i,  354.)  The  mon- 
ncetyl  derivative  of  this  acid  melts  at  176°,  the  ethylic  salt  at  226°. 
When  the  acid  is  heated  for  12  hours  at  140°  with  absolute  alcohol 
containing  a  little  hydrochloric  acid,  ethylic  triphenylosotriazonepara- 
carhoxylate,  melting  "at  99°,  is    obtained;   the    corresponding    acid, 

I  '  >N-C6H4-COOH,  melts  at  258°.  The  ethylic  salt  is  more  con- 
veniently prepared  by  heating  benzilemonhydrazoneparacar  boxy  lie 
acid  (5  parts)  with  hydroxylamine  hydrochloride  (1  part)  and  ab- 
solute alcohol  (4  parts)  for  16 — 20  hours  at  100°.  In  both  cases,  some 
diethylic  benziledihydrazoneparacarboxylate  is  formed  at  the  same  time ; 
't  melts  at  229°.  This  substance  can  only  be  prepared  from  the 
corresponding  acid  with  great  difficulty ;  it  is  necessary  to  treat  the 
acid  with  tlie  theoretical  quantity  of  sodium  ethoxide  in  alcoholic 
solution,  add  a  little  water,  and  heat  with  ethylic  iodide  in  a  tube  at 
100°. 

Some  ortho-compounds  were  prepared  in  the  same  way  as  the 
above  -  mentioned  para  -  derivatives.  Benzilemonhydrazoneorthocar- 
boxylic     and     benziledihydrazo7ieorthodicarboxylic     acids    are    yellow, 
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crystalline  substances,  melting  at  212°  and  above  320  respectively. 

Benzileoximeliydrazimeorthocarhoxylic  acid  is  colourless,  and  melts  at 

226°.     In    connection  with   the  preparation   of  these   substances,    it 

was  noticed    that   benzile    and    ortholiydrazinebenzoic    acid,     when 

heated  together  at  120°  in  absolute  alcoholic  solution,  yield  E.  Fischer's 

NH 
orthohydrazinebenzoic  anhydride,  C6H4<^  qq]>NH.     When  benzile- 

oximehydrazoneorthocarboxylic  acid  is  warmed  with  acetic  anhy- 
dride, a  yellowish  substance  is  formed,  which  has  the  formula, 
C9H8N2O2,  and  is  possibly  a  monacetyl  derivative  of  the  above 
anhydride. 

A  series  of  corresponding-  meta-compounds  can  also  be  obtained, 
but  their  preparation  is  difficult  and  the  yield  small,  owing  to  the 
formation  of  resinous  products.  C.  F.  B. 

Action   of    Ethylic  Oxalate   on  Dibenzyl  Ketone.      By  L. 

Claisen   {Ber.,    27,    1353— 1354).— Dieckmann  (this    vol.,    i,    324) 

has   shown  that    ethylic    glutarate    interacts    with    ethylic   oxalate 

forming  a  derivative  of   diketopentamethylene.     One  of  the  author's 

students  showed  (Ewan,  Diss.  Munchen,   1890),  that  diphenyltriheto- 

CHPh'OO 
pentamethylene  (oxalyldibenzyl  ketone),  CO<^pTTpi  .nf)>    is    formed 

by  treating  dibenzyl  ketone  with  ethylic  oxalate  in  presence  of 
sodium  ethoxide.  This  compound  undergoes  isomeric  change  when 
heated  above  its  melting  point ;  the  product  seems  to  be  a  hydroxy- 
lactone,  but  the  experimental  evidence  as  to  the  mechanism  of  the 
change  is  not  yet  complete.  A.  K-.  L. 

Snlphonation  in  the  Naphthalene   Series.    By  0.   Dressel 

and  R.  Kothe  (Ber.,  27,  1193— 1210).— The  following  researches, 
undertaken  for  technical  purposes,  show  that  the  rule  proposed  by 
Armstrong  and  Wynne  {Proc,  1890,  130),  according  to  which  a 
sulphonic-group  never  enters  the  naphthalene  molecule  in  the  ortho-, 
peri-,  or  para-position  to  a  similar  group  originally  present,  is  liable 
to  some  exceptions. 

SulpJionation  of  2-naphthylamine-2'-sulphonic  acid.  This  substance 
when  sulphonated  by  means  of  fuming  acid  (25  per  cent.  SO3)  in  the 
cold  yields  three  sulphonic  acids,  the  potassium  salts  of  which  separate 
from  aqueous  solution  in  the  following  order. 

2-Naphthyla7)iine-l  :  2'-disiilphonic  acid.     The  potassium  salt, 

CioH5(NH2)(S03K)2  +  SH^O, 

crystallises  extremely  well,  whilst  the  hydrogen  potassium  salt  forms 
indistinct,  slender  needles.  When  its  diazo-derivative  is  converted 
into  the  hydrazine,  and  the  latter  is  oxidised  with  copper  sulphate, 
and  converted  into  the  sodium  salt,  sodium  naphthalene-1  :  2'-di- 
sulphonate  is  obtained. 

2-IS'aphthylamine-4  :  2'-disulphonic  acid  forms  a  hydrogen  sodium 
salt  which  crystallises  with  IHgO,  and  a  barium  salt  which  is 
sparingly  soluble  in  cold  water  and  crystallises  in  crusts  made  up  of 
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prisms.  This  acid  has  been  previously  prepared  by  Schultz,  and 
others. 

2-Naphthylamine-4' :  2'-disnlphonic  acid  has  been  previously  de- 
scribed by  Armstrong  and  Wynne  {Proc,  1890,  11).  The  product  of 
the  sulphonation  of  2-naphthylamine-2'-sulphonic  acid  consists  of 
about  50  per  cent,  of  the  last  named  acid,  together  with  about  25  per 
cent,  of  each  of  the  other  two. 

StdpJionation  of  2-Naphthylamine-S  :  2' -disulphonic  acid.  This  acid, 
the  preparation  of  which  is  the  subject  of  a  German  patent  (46,711), 
!ind  of  which  the  constitution  has  been  determined  by  Armstrong  and 
Wynne  (Proc,  1890,  127),  forms  a  hydrogen  sodium  salt  which  re- 
quires 50  parts  of  cold  water  to  dissolve  it.  The  normal  sodium  salt 
is  more  readily  soluble,  whilst  the  hydrogen  barium  salt  is  very 
sparingly  soluble  indeed.  When  this  acid  is  sulphonated  at  the 
temperature  of  the  water  bath,  the  sole  product  is  2-naphthylamine- 
1:3:  2'-trisulphonic  acid,  but  when  this  or  the  original  disulphonic 
acid  is  heated  at  130°  with  fuming  sulphuric  acid,  a  change  occurs 
and  two  new  trisulphonic  acids  accompanied  by  a  tetrasulphonic  acid 
are  produced. 

2-Naphthylamine-l  :  3  :  2' -trisulphonic  acid  forms  a  hydrogen  sodium 
salt  of  the  formula,  NH2-CioH4(S03H)(S03Na)2 -j- 4H,0,  which 
crystallises  in  colourless  plates  and  is  readily  soluble  in  water.  When 
the  acidified  solution  of  one  of  the  salts  of  this  acid  is  boiled,  the 
sulphonic  group  in  the  position  1  is  removed  in  the  form  of  sulphuric 
acid,  and  the  original  naphthylaminedisulphonic  acid  is  regenerated, 
a  reaction  which  is  common  to  all  the  sulphonic  acids  of  2-naphthol 
and  2-naphthylamine  which  contain  a  sulphonic  group  in  the  posi- 
tion 1.  The  constitution  also  follows  from  the  fact  that  this  tri- 
sulphonic acid  can  be  obtained  by  heating  2-naphthol-l :  3  : 2'-sulphonic 
acid  with  ammonia. 

2-Naphthylamine-3 :  3'  :  2' -trisulphonic  acid,  obtained  by  heating  the 
foregoing  acid  with  fuming  sulphuric  acid  at  130°,  is  separated  from 
the  isomeric  acid  which  accompanies  it  by  means  of  its  less  soluble 
hydrogen  sodium  salt.  It  can  be  converted  by  means  of  the  hydrazine 
reaction  into  naphthalene-2  :  3  :  3'-trisulphonic  acid. 

2-Naphthylamine-S  :  4' :  2' -trisulphonic  acid,  which  accompanies  the 
foregoing  compound,  forms  a  hydrogen  sodium  salt  which  is  moder- 
ately soluble,  yielding  a  solution  which  has  a  green  fluorescence, 
whereas  the  solutions  of  the  salts  of  all  the  sulphonic  acids  hitherto 
referred  to  have  a  blue  fluorescence.  It  can  be  converted  into 
naphthalene-1  :  3  :  2'-trisulphonic  acid,  and  since  this  can  only  yield 
two  y3-amido- derivatives,  one  of  which  has  been  described  above,  the 
constitution  of  this  acid  is  proved. 

2-Naphthyla7nine-l  :  3  :  3'  :  2' -tetrasulphonic  acid  forms  a  character- 
istic barium  salt,  which  is  only  very  sparingly  soluble  in  boiling 
water.  When  an  acid  solution  of  one  of  the  salts  of  this  acid  is 
boiled,  the  sulphonic  group  in  position  1  is  removed  in  the  form  of 
sulphuric  acid,  whilst  alkaline  solutions  may  be  evaporated  without 
any  decomposition  occurring. 

The  formation  of  2-naphthylamine-3  :  3' :  2'-trisulphoniG  acid  is 
the  first  well  established  exception  to  the  Armstrong- Wynne  rule,  and 
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the  formation  of  the  two  isomeric,  trisulphonic  acids  from  napthyl- 
amine-1  :  3  :  2'-trisulphomc  acid  at  130°  in  the  presence  of  sulphuric 
anhydride,  is,  moreover,  a  very  important  instance  of  molecular 
change  among  this  chiss  of  compounds. 

Sulphonation  of2-Naphthol-2'-sulphonic  acid.  When  this  acid  is  sul- 
phonated  by  means  of  concentrated  acid  at  100°  the  3  :  2'-disulphonic 
acid  is  formed  without  any  isomeride,  but  accompanied  by  the  1:3:2'- 
trisulphonic  acid.  When  chlorosulphonic  acid  is  employed,  however, 
the  reaction  proceeds  differently,  2-naphthol-l  :  2' -disulplionic  acid  being 
formed  in  the  cold.  The  potassium  salt  of  this  acid  forms  compact 
crystals,  readily  soluble  in  hot  water.  This  acid  does  not  yield  azo- 
colouring  matters,  and  can  be  converted  into  the  corresponding  naph- 
thylamine  compound,  of  known  constitution,  by  heating  with  ammonia. 
When  boiled  with  acids,  the  sulphonic  group  in  the  a-position  is 
eliminated. 

2-Naphthol-l  :  3  :  2'- trisulphonic  acid  is  prepared  by  treating 
2-naphthol- 2'- sulphonic  acid  with  fuming  sulphuric  acid  at  80 — 90° 
for  some  hours.  The  sodium  and  barium  salts  are  readily  soluble  and 
the  acid  does  not  yield  azo-colouring  matters.  When  boiled  with 
acids,  it  is  converted  into  the  3  :  2'-disulphonic  acid. 

2-Naphthol'l  :  3  :  3' :  2! -tetrasulphonic  acid  is  the  sole  product  formed 
by  the  further  sulphonation  of  the  foregoing  acid  at  130°.  The 
sodium  salt  is  readily  soluble,  the  barium  salt  sparingly  soluble  in 
water.  The  acid  does  not  yield  azo-colouring  matters,  and  when 
boiled  with  acids  is  converted  into  the  2:3:  '^'-trisulphonic  acid.  The 
latter  forms  a  sodium  salt  which  is  characterised  by  its  slight  solu- 
bility in  water.  The  acid  readily  yields  azo-colouring  matters  and, 
when  heated  with  ammonia,  passes  into  the  corresponding  2-naphthyl- 
amine-3  :  3' :  2'-trisulphonic  acid  which  has  been  described  above. 

A.  H. 

Crystalline  Form  of  /3-Methylnaphthalene.  By  H.  Wichelhaus 
(_Ber.,  27,  1247). — The  preparation  of  this  compound  has  been  pre- 
viously described  (Abstr,,  1892,  492).  When  gently  heated,  it  sub- 
limes and  forms  large  lustrous  monoclinic  plates  a:b  :  c=  1'3040  :  1 :  ? 
/3  =  76°  44'.  The  observed  forms  were  OP  and  ccP.  There  is  com- 
plete cleavage  parallel  to  the  base.  J.  B.  T. 

Dinitrochrysin.  By  G.  Darier  (Ber.,  27,  1045).— The  nitro- 
chrysin  obtained  by  Piccard  and  quoted  by  the  author  (this  vol., 
i,  207)  as  mononitrochrysin,  is  actually  the  dinitro-compound,  identi- 
cal with  that  described  by  the  author,  A.  H. 

The  Crystalline  Constituents  of  Coto  Bark.  By  O.  Hesse 
(Ber.,  27,  1182 — 1186). — Be-examining  his  old  specimens  of  cotoin 
and  cotoin  acetate,  the  author  confirms  the  formulae  C14H12O4  and 
C14H10O4AC2,  put  forward  by  Ciamician  and  Silber  (this  vol.,  i,  255). 
He  has  also  confirmed  this  molecular  weight  by  Baoult's  freezing- 
point  method.  The  author  believes  that  the  methoxyhydroxyphenyl- 
coumarin  acetate  obtained  by  Ciamician  and  Silber  when  acetylisiug 
cotoin  was  due  to  impurity  of  their  material,  as  he  obtained  no  such 
compound.  Cotoin  appears  to  be  dimorphous,  crystallising  in  prisms 
and  plates,  both  of  which  yield  the  same  acetate. 
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The   substance  previously  desci  ibed  by   the   a-uthor  and  Jobsfc  as 

dicotoin  appears  not  to  be  a  single  substance.     Yf  hen  acetylated,  it 

yields  cotoin  acetate.      When  fused  with  potash,  it  yields  benzoic 

acid,  the  methoxyhydroxyphenylconmarin  of  Ciamician  and  Silber  (loc. 

cit.),  and  a  substance  to  which  the  author  ascribes  the  name  oxymethyl- 

rt.pL. pQ 

phenylcoumarin  and  the  formula  0<C  ' -p.  p  ^x -A/r  ^^'  This  sub- 
stance crystallises  in  long,  white  needles,  melts  at  221°,  and  is  soluble 
in  alcohol.  It  does  not  yield  an  acetate  with  acetic  anhydrides,  neither 
does  hydriodic  acid  eliminate  methyl  iodide.  The  compound,  there- 
fore, does  not  contain  either  a  hydroxy-  or  methoxy-group.  An 
analogous  oxyphenylcoumarin  melting  at  61°,  and  giving  no  colora- 
tion with  an  alcoholic  solution  of  ferric  chloride,  was  also  obtained 
from  dicotoin,  by  treating  it  with  light  petroleum. 

How  these  compounds  exist  in  the  dicotoin,  whether  free  or  com- 
bined, remains  undetermined.  L.  T.  T. 

The  Pyridine  Series.  By  W.  Marckwald  (Ber.,  27, 1317—1339). 
—  The  formation  of  2:5  amidonicotinic  acid  from  the  corresponding 
chloronicotinic  acid  and  ammonia  has  already  been  described  (Abstr., 
1893,  i,  727).  Several  derivatives  of  the  amido  acid,  with  both  posi- 
tive and  negative  radicles,  are  now  described,  among  them  the  picrate, 
which  melts  at  248°. 

2-Amidopyridine  {loc.  cit.)  forms  a,  platinochloride,  melting  at  231°, 
a  picrate  melting  at  216 — 217°,  and  a  benzoyl  derivative,  C5NH4-NHBz, 
melting  at  165° ;  the  latter  yields  a  picrate  melting  at  146°.  Pyridyl- 
phenylthiocarhamide,  C5NH4*]SrH*CS*NHPh,  can  only  be  obtained  by 
boiling  2-amidopyridine  with  alcohol  and  phenylthiocarbimide ;  it 
foi'ms  white,  lance-shaped  crystals,  and  melts  at  168°.  2-Amidopyri- 
dine remains  unaltered  when  sodium  nitrite  is  added  to  its  solution  in. 
dilute  hydrochloric  acid ;  if,  however,  a  strong  solution  of  sodium 
nitrite  is  added  to  its  solution  in  concentrated  hydrochloric  acid, 
2-chloropyridine  is  formed.  Nitrous  acid  does  not  react  with  2  :  3- 
amidonicotinic  acid  in  presence  even  of  concentrated  hydrochloric 
acid,  but  it  is  diazotised  when  its  solution  in  concentrated  sulphuric 
acid  is  treated  with  pulverised  sodium  nitrite  in  the  cold. 

Amidolutidinedicarhoxylic  acid,  1^*^^^  .pVpQQTTN^C'N'Ha,  is  ob- 
tained by  treating  chlorolutidinedicarboxylic  acid  (Conrad  and 
Epstein,  Abstr.,  1887,  501)  with  ammonia  at  130°  ;  it  crystallises  from 
hot  water  in  long,  white  needles,  forms  derivatives  with  both  positive 
and  negative  radicles,  and  melts  at  263°  with  evolution  of  carbonic 
anhydride,  4L-amidolutidine  being  produced.  The  latter  melts  at  186°, 
and  boils  at  246°  ;  the  picrate  melts  at  194 — 195°,  and  i\\e  plalino- 
chloride  decomposes  at  250°.  The  ace^^/^- derivative,  CvNHg'NHAc, 
crystallises  from  water  in  long,  monohydrated  needles  melting  at  78° ; 
the  anhydrous  compound  melts  at  113°,  forms  a  platinochloride  melt- 
ing at  235°,  and  a  picrate  melting  at  97 — 98°.  4- Amidol utidine  yield.s 
Conrad  and  Epstein's  chlorolutidine  {loc.  cit.),  when  it  is  dissolved  in 
concentrated  hydrochloric  acid  and  treated  with  sodium  nitrite;  when 
diaaotised  in  presence  of  concentrated  sulphuric  acid,  however,  if  the 
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resulting  liquid  be  diluted  by  the  addition  of  ice,  lutidone  sulphate  is 
formed,  whilst,   if  it   be  poured  into  absolute  alcohol,  ethoxylutidine, 

X<;p^r^.'prT^C'OEt,  is  obtained.      This  is  a  colourless,  transparent 

liquid  boiling  at  207°  ;  the  platinochloride  melts  and  decomposes 
at  204°,  and  the  joicm^f^  melts  at  112°.  4-Amidolutidine  remains  un- 
altered when  treated  with  tin  and  hydrochloric  acid,  but  may  be 
reduced  by  sodium  and  alcohol,  giving  rise  to  2  :  e5  lupetidine 
(Ladenburg,  Annalen,   247,  87),  the  thiocarbamate  of  which  melts 

at    108",    and    amidol wpetidin'e,    ■^^^CHMe-CH^^^"'^*'^"^^'    "^'^^i*^^ 

boils  at  195 — 196°.       Ethoxylutidine   yields  lupetidine  on  reduction 

with  sodium  and  alcohol.  Bromamidolutidine,  ^^nyr  -n-a  ,  ^C'NHz,  is 

obtained  by  adding  the  calculated  quantity  of  bromine  to  a  solution 
of  4-amidolutidine  in  hydrochloric  acid  ;  it  crystallises  from  water  in 
raonohydrated  felted  needles,  melting  at  89°  ;  the  anhydrous  com- 
pound melts  at  129°,  and  distils  without  decomposition.  The  platino- 
chloride  melts  at  220°,  and  the  picrate  melts  at  197 — 198°.     Bibrom- 

amidolutidine,  ^<^nAT  •HBr^^''^'^^'  ^^^^^  white  needles,  melts  at 
152°,  and  can  only  be  diazotised  when  dissolved  in  concentrated 
sulphuric  acid,  under  which  circumstances  dibromolutidine  is  pro- 
duced. Blbromolutidine  platinochloride  melts  at  270°,  and  the  picrate 
melts  at  255°. 

Nitramidonicotinic  acid  (Abstr.,  1893,  i,  727)  is  prepared  by 
adding  amidonicotinic  acid  nitrate  to  concentrated  sulphuric  acid,  and 
gradually  raising  the  temperature  to  100° ;  when  diazotised  in 
presence  of  concentrated  sulphuric  acid,  it  yields  nitrohydroxy nicotinic 
acid, 

which  forms  feathery  crystals,  and  melts  with  decomposition  at  250°. 

Biamidonicotinic  acid,    l^<^^\j (V/pAQxrV^CH,   is  obtained    by 

reducing  the  nitro-compound,  preferably  with  tin  and  hydrochloric 
acid;  it  forms  a  grey  powder  containing  IH2O,  which  is  expelled  at 
120°,  and  does  not  melt  at  300° ;  its  basic  properties  are  more  pro- 
nounced than  its  acidic  ;  the  picrate  melts  at  245°. 

ri  TT p -vr 

Azimidonicotinic  acid,    COOH'C-cT^^t-  ^.^    '  ^.^^N,  is  obtained  by 

treating  the  last- mentioned  diamido-derivative  with  nitrous  acid;  it 
separates  from  water  in  white,  felted  crystals,  containing  IH2O,  and 
decomposes  at  about  270°.  A.  R.  L. 

S-Chloroqmnoline.  By  A.  Glaus  and  A.  Schedler  (./.  pr. 
Ghem.,  [2],  49,  355— 378).— 3-Chloroquinoline  melts  at  40—41°,  and 
boils  at  261 — 262°  (740  mm.).  The  yerbroinide  of  its  hydrobromide, 
C9NH,Cl,HBi',Br2,  crystallises  in  yellow  needles,  and  melts  and  de- 
composes at  129°.  When  heated  at  180 — 190°,  the  perbromide  yields 
the  hydrobromide  of  ^' -bromo-'^-chlorcqui7ioline  ;  the  free  base  crystal- 
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lises  ill  small,  colourless  needles,  melts  at  112^^,  and  is  volatile  witli 
steam;  the  hydrocMoride  (m.  p.  168°),  platinochloride  and  methiodide 
(m.  p.  286 — 287°)  are  described. 

^-Nitro-S-cJiloroquinolme  crystallises  in  colourless  prisms,  melts  at 
129°,  and  sublimes  when  heated  ;  the  hydrochloride  melts  and  decom- 
poses at  215° ;  the  platinochloride  does  not  melt  at  320° ;  the  nitrate 
melts  and  decomposes  at  194° ;  the  methiodide  melts  at  243°.  The 
methochloride  melts  and  decomposes  at  178° ;  its  platinochloride  is 
described.     The  sulphate  melts  at  227 — 228". 

4<-Amido-3-chloroquinoUne  crystallises  (with  IHgO)  in  long,  silky, 
yellow  needles  ;  the  crystals  melt  at  115 — 119°,  and  the  anhydrous 
compound  melts  at  132 — 136°.  The  hydrochloy-ide  crystallises  in 
blood-red  tables,  melts  at  215 — 220°,  and  dissolves  in  water  and 
alcohol ;  the  platinochloride  melts  and  decomposes  at  250°. 

4  :  Z-Bichloroquinoline,  prepared  from  the  amido-derivative  through 
the  diazo  reaction,  crystallises  in  colourless  needles,  melts  at  85°,  and 
dissolves  in  alcohol  and  in  light  petroleum,  but  only  sparingly  in  hot 
water;  i\ie platinochloride  is  described. 

4i-HydroxyS-chloroquinoline  is  obtained  when  the  4-diazo-3-chloro- 
quinoline  sulphate  is  treated  with  dilute  cuprous  chloride  solution  ; 
it  crystallises  in  vitreous  needles,  melts  at  183 — 184°,  and  dissolves  in 
most  solvents  ;  the  platinochloride  emd  the  methiodide  (m.  p.  199 — 201°) 
were  obtained. 

l-Nit7'o-S-chloroquinoline  is  a  bye-product  in  the  nitration  of  quino- 
line  in  sulphuric  acid,  but  the  sole  product  when  nitric  acid  is  used 
alone;  it  crystallises  in  slender,  colourless  needles,  melts  at  158°, 
sublimes,  and  dissolves  in  alcohol  and  in  hot  water;  the  latter  solvent 
separates  it  from  the  4-nitro-derivative.  The  platinochloride  decom- 
poses at  251°. 

l-Amido-3-chloroquinoline  crystallises  in  colourless  needles,  melts  at 
73°,  and  sublimes.  It  forms  two  hydrochlorides;  N'H2*C9N'H5Cl,2HCi 
forms  large,  red  crystals,  melts  at  228°,  and  is  decomposed  by  water 
into  NH2*C9NH5C1,HC1,  which  forms  small,  yellow  crystals,  and 
melts  at  208°.  The  platinochloride  of  the  latter  salt  is  described.  Tlie 
methiodide  of  this  amidochloroquinoline  crystallises  in  orange-yellow 
needles,  and  melts  at  178°. 

S-Chloroquinoline-4!-sulphonic  acid  crystallises,  with  IH2O,  in  tables  ; 
its  potassium  salt,  with  l^HaO,  is  described. 

S-Chloroquinoline-1-sulphonic  acid  crystallises  in  colourless,  vitreous 
needles  ;  its  potassium  salt  is  described.  A.  G.  E. 

Reduction  and  Condensation  of  Thiazoles.  By  A.  Schuftan 
(Ber.,  27,  1009— 1012).— According  to  Schatzmann  {Annalen,  261, 
G),  dimethylthiazole  is  converted,  by  reduction  with  sodium  and 
alcohol,  into  ethjlamine  and  propyl  mercaptan.  When,  however,  the 
reduction  is  effected  by  adding  the  heated  solution  of  the  thiazole  in 
alcohol  to  the  sodium,  ethylisopir>pylamine^  NHEtPr^,  and  hydrogen 
sulphide  are  formed.  The  new  base  is  a  colourless  liquid,  which  is 
miscible  with  water  and  alcohol,  and  boils  at  76°.  The  platinncldor- 
ide  crystallises  in  reddish-yellow  needles  melting  at  180°.  Nitrous 
acid    converts   the    base    into    ethylisopropylnitrosamine,    which   is   a 
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yellow  oil  boiling  at  70°  (11  mm.).  EthylisopropylphenylthiGcarb- 
amide,  NEtPr^'SC'NHPh,  forms  long,  white,  very  refractive  needles, 
and  melts  at  182°. 

When  dimethylthiazole  is  heated  at  160°  with  formaldehyde  solu- 
tion,   dimethyUhiazolylalhine,     i      ^^^C-CHj-CHa-OH,    is    formed. 

This  compound  is  an  oily,  faintly  alkaline  liquid.  The  platinochlor- 
Ide  melts  and  decomposes  at  169°  ;  the  Tiydrochloride  crystallises  in 
fan- shaped  groups  of  long,  colourless  needles,  and  the  aurochloride 
melts  at  136^  A.  H. 

Pyrazines.  By  C.  Stoehr  (J.  pr.  Chem.,  [2],  49,  392—403).— 
This  paper  constitutes  a  rejoinder  to  Wolff  (Abstr.,  1893,  i,  729). 

Methylpyrazine,  CiHaMeNj,  is  a  limpid,  strongly  refractive,  colour- 
less liquid  ;  it  remains  liquid  at  0°,  boils  at  136 — 137°,  and  has  a 
specific  gravity  of  1'0441  at  0°/4°. 

Pyrazine  picrate  melts  at  156°.  Pyrazine  methiodide  crystallises  in 
yellow  laminae,  and  is  insoluble  in  ether  and  benzene,  but  soluble  in 
alcohol.  A.  G.  B. 

Constitution  of  Phenylpyrazolone.  By  S.  Ruhemann  and  R. 
S.  MoREELL  (Ber.,  27,  1090 — 1091). — In  connection  with  the  recent 
work  of  Stolz  (this  vol.,  i,  259)  and  v.  Rothenburg  (this  vol.,  i,  350), 
the  authors  show  that  the  phenylpyrazolone  melting  at  118°  pre- 
pared by  them  (Trans.,  1892,  791)  can  only  be  l-phenyl-  3  or  5- 
pyrazolone.  W.  J.  P. 

Cyanacetophenone  and  Hydroxylamine.  By  R.  v.  Rothen- 
burg {Ber.,  27,  1095 — 1096). — The  compound  obtained  by  the  inter- 
action of  these  substances,  and  described  by  Obregia  (Abstr.,  1892, 
324),  has  not  the  properties  of  a  pyrazolone  derivative.  It  is,  there- 
fore, not  3-phenylpyrazolone,  as  Obregia  supposed,  but  is  probably 

PPh'PTT 
3-phenyl-5-imido-oxazoline,  H  >>C!NH,  or  else  the  tautomeric 

PPh'PTT 
3-phenyl-5-amido-oxazole,  M  ^C-NHj.  C.  F.  B. 

3  :  5-Dimethylpyrazole.       By    R.    v.    Rothenburg    (Ber.,    27, 

1097—1098  ;    compare  Marchetti,  Abstr.,  1893,  i,  179  and  674,  and 

Buchner  and  Papendieck,  ibid.,  432). — Hydrazine  hydrate  and  ethyl- 

NzzCMe 
acetone  yield  3  :  6-dimethylpyrazole,    I  ^CH,  which  melts  at 

105 — 108°,  and  boils  at  about  220°  ;  its  platinocJiloride, 

decomposes  at  about  180°.  When  oxidised  with  the  theoretical 
amount  of  alkaline  permanganate,  it  yields  Marchetti's  5-methylpyr- 

azole-3-carboxylic  acid,    I  ^CH.       If    double    the   above 


ORGANIC  CHEMISTRY.  385 

quantity  of  permanoranate  is  used,  3  :  5-pyrazoledicarboxylic  acid  is 
formed,  already  described  by  Marchetti  and  by  Buchner. 

C.  F.  B. 
Pyrazolone  from  /3-AldoximeaGetic  acid.  By  R.  v.  Rothen- 
BURG  (Ber.,  27,  1098—1099). —  Pechraann's  /^-aldoximeaoetic  acid 
(/9-oximidopropiomc  acid),  N0H:CH;CH2-C00H:(Abstr.,  1891,  1458), 
was  first  prepared  in  solution  by  warming  together  coumalinic  acid 
hydroxy lamine  hydrochloride,  and  soda  ;  and  to  the  mixture,  neutral- 
ised   with    hydrochloric  acid,   the  calculated  quantity  of   hydrazine 

hydrate  was  added,  and  the   whole  allowed  to  remain  at  50 60°. 

The  hydroxylamine  salt  of  the  pyrazolone  thus  formed  can  be  sepa- 
rated into  its  constituents  by  adding  sodium  carbonate,  and  distillino- 
over  the  pyrazolone  with  steam.  C.  F.  B. 

Isomeric  ^-Phenylpyrazolones.  By  R.  v.  Rothenburg  (Ber„ 
27.  1099 — 1100). — The  compound  erroneously  described  (Ber.,  2l\ 
9i6)  as  2-phenylisopyrazolone-3-carboxylic  acid  is  really  2-phenyliso- 

pyrazolone-4-carboxylic  acid,    I  ^^     _^^C*COOH.  C.  F.  B 

^ ''  '  NH — CO 

Octohydro-l :  8-naphthyridine  and  2w-Amidopropylpiperid- 
one.  By  A.  Reissert  (Ber.,  27,  979—984 ;  compare  Abstr.,  1898,  i, 
687). — When  di-7-amidodipropylacetic  acid,  containing  a  certain 
amount  of  carbonate,  formed  by  absorption  of  atmospheric  carbonic 
anhydride,  is  sabmitted  to  dry  distillation,  octohydronaphthyridine 
passes  over,  whilst  a  residue  consisting  of  the  carbonate  of  2cti-iimido- 

propylpiperidone,  CH,<^^'_^(^'>CH-CH2-CH2-CH2-NHo,  is  left.    By 

the  action  of  strong  soda  on  this  salt,  the  free  base  is  obtained  as  a 
colourless,  odourless,  strongly  basic  oil,  which  is  tolerably  soluble  in 
water  ;  it  gives  the  carbylamine  reaction;  and  cannot  be  distilled, 
since,  when  heated,  it  decomposes  into  water  and  octohydronaphthyr- 
idine. The  hydrochloride,  CsHieNaOjHOl,  melts  at  169-5°,  and  the 
platinochloride  at  220°.  ']^he  ]jicrate  forms  soft,  yellow  needles  melt- 
ing at  207°.  Benzoic  chloride  converts  the  base  into  a  monobenzoyl 
derivative,  CsHigNaO'COPh,  which  melts  at  151°. 
.^.  CH2-CH2-CH-CH2-CH3  ^ 
Octohydronaphthyridine,  I  I,  I       ,  forms  white  needles, 

melts  at  about  67°,  and  boils  at  248°.  It  combines  very  readily  with 
the  atmospheric  carbonic  anhydride,  forming  the  carbonate,  which  is 
readily  soluble  m  water,  and  melts  at  156°.  The  free  base  is  readily 
soluble  in  water,  and  moderately  so  in  alcohol,  forming  strongly  alka- 
line solutions  ;  it  has  a  characteristic  alkaloidal  odour.  The  hydrochlor' 
ids  could  only  be  obtained  as  a  syrup  ;  the  picrate  melts  at  208  —  209°. 
Tv-Methyloctohydro7inphthyridine  is  prepared  by  the  direct  action  of 
methylic  iodide  on  the  base  or  its  carbonate.  It  is  a  basic  oil,  and 
yields  a  picrate,  which  melts  at  209°.  A.  H. 

Action  of  Hydrazine  on  Imido-Ethers.     By  A.  Pinner  (Ber., 
27,  984—1009;  compare  Abstr.,   1893,  i,   710).— When   benzimido- 
TOL.  LXVI.   i.  2   e 
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otlior  and  hydrazine  are  brought  togcfclier,  henzeni/lhydrazidiii.c, 
NJ1..-NH-CPI)!NH,  is  the  first  product,  and  this  immediately  reacts 
with  hydrazine  or  benzimido-ether  to  produce  secondary  compounds. 
The  free  base  cannot  be  obtained  pure,  but  the  picrate, 

may  be  prepared  by  treating  benzimido-ether  hydrochloride  witJi 
hydrazine  sulphate  dissolved  in  aqueous  potash,  filtering  oli'  the  di- 
benzenylhydrazidine  which  separates,  acidifying,  and,  after  some 
days,  adding  picric  acid.  It  forms  short,  thick,  yellow  prisms,  and  is 
soluble  in  alcohol  and  hot  water. 

Benzoylhenzenylliydrazidine,  COPh*NH'NH-CPh!NH,  niRy  be  ob- 
tained by  shaking  the  alkaline  filtrate  mentioned  above  with  benzoic 
chloride.  It  crystallises  in  long,  lustrous  prisms,  and  melts,  after 
losing  the  elements  of  water,  at  188°.  This  substance  is  identical 
with  the  compound  formerly  described  (loc.  cit.)  as  melting  at  170°. 
It  is  a  strong  base  and  reduces  copper  solution  on  boiling.  The  auro- 
chloride  crystallises  in  yellow  prisms  and  melts  at  197°.  When  it  is 
heated  to  120°,  it  is  converted  into  diphenyltriazole. 

Benzenylhydrazidine  is  converted  by  the  action  of  nitrous  acid  into 
phenyltetrazotic  acid,  ideutical  with  that  described  by  Lossen 
(Annalen,  263,  101).  It  also  reacts  with  glyoxal  to  form  glyoxalene- 
dihenzenylhydrazidine^  C2H2(N*NIJ'CPh!NH)2,  which  crystallises  in 
short,  slender,  lustrous,  yellow  needles,  is  only  slightly  soluble  in  the 
usual  solvents,  and  melts  and  decomposes  at  220",  after  softening  at 
210°. 

Dibcizenylhydrazidine,  ]S'2H2(CPh!NH)2,  has  been  previously  de- 
scribed. It  appears  in  many  reactions  to  behave  as  a  diamido-com- 
pound  of  the  formula  NHa'CPhiN-NICPh-NHj.  It  is  a  strong  diacid 
base,  and  is  very  unstable  in  acid  solution  although  stable  in  alkaline 
liquids.  The  hydrochloride,  Ci4lIi4N4,2HCl,  sublimes,  when  heated, 
without  melting.  The  nitrate  forms  white,  sparingly  soluble  prisms, 
and  melts  at  114°,  whilst  the  picrate  melts  at  about  220°.  Diacefyldi- 
henzenylhydrazidine  forms  white  needles  melting  at  98°,  and  is  readily 
soluble  in  alcohol. 

When  dibenzenylhydrazidine  is  allowed  to  remain  in  acid  solution 
for  some  time,  or  when  it  is  treated  with  zinc  dust  and  acetic  acid, 

it  is  converted  into  diphenyltriazole,  QPiK^-ju-o-.To^CPh  ;  this  crys- 
tallises with  IH2O  in  white  prisms  which  effloresce  at  100°  ;  it  is  in- 
soluble in  water  and  in  dilute  acids,  moderately  soluble  in  alcohol, 
melts  at  188°,  and  boils  and  decomposes  at  about  280°.  Acetyldi- 
phenyltriazole  melts  at  105°. 

The  action  of  nitrous  acid  on  dibenzenylhydrazidine  is  of  a  complex 
character,  and  varies  with  the  conditions  of  the  experiment.  When  a 
large  excess  of  sodium  nitrite  and  acetic  acid  is  used,  phenyl- 
tetrazotic acid  and  dibenzamide  are  the  main  products,  the  latter 
being  probably  formed  from  bezonitrile,  the  primary  reaction  being 
as  follows :  C14H4N4  +  HNO2  =  C^HeNi  +  CH^N  +  2H,0.  When 
2  mols.  of  sodium  nitrite  and  hydrochloric  acid  are  employed,  a  crys- 
talline precipitate  is  formed,  consisting  of  the  hyd:-o chloride  of  hevzoijl- 
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henzeiiylhydrazidme,  CiiHi3N30,2HCl,  whicli  melts  at  92°,  solidifies 
when  further  heated,  and  finally  melts  at  172°.  It  is  remarkable 
that  benzenylhydrazidine  is  a  monacid  base,  whilst  the  benzoyl- 
derivative  combines  with  2  molecules  of  an  acid.  In  this  reaction,  di- 
benzenylhydrazidine  reacts  as  though  it  contained  two  amido-groups. 

When  4  mols.  of  sodium  nitrite  are  used,  and  the  mixture  is  allowed 
to  remain  over  night,  a  mass  of  white  crystals  is  obtained.  These 
are  readily  soluble  in  alcohol,  slightly  in  benzene,  and  melt  and  de- 
fiagrate  at  110°.  The  compound  shows  Liebermann's  reaction,  and 
lias  the  formula  OH-CPh-.N-NiCPh-NH-NCHCl  +  H,0.  When  it  is 
heated  with  water,  benzoylbenzenylhydrazine  is  formed. 

If  the  same  mixture,  containing  4  mols.  of  sodium  nitrite,  be  allowed 
to  remain  for  4 — 8  days,  the  crystalline  mass  partially  dissolves,  ben- 

zoylbenzenylhydrazidine  and  dibenzenylisazoxime,  CPh<^~     ~^CPh, 

being  formed.  In  all  these  reactions,  a  small  amount  of  phenyltetr- 
azotic  acid  is  also  produced. 

Diphenyldihydrotetrazine,  CPh^^^^ -»^^CPh,  is  the  chief  pro- 
duct of  tlie  action  between  2  mols.  of  benzimido-ether  and  3  mols. 
of  hydrazine  sulphate.  It  does  not  appear  to  be  formed  from  di- 
benzenylhydrazidine  by  tbe  action  of  hydrazine,  and  is  probably, 
therefore,  derived  from  the  monobenzenylhydrazidine  in  the  presence 
of  hydrazine.  It  unites  with  methylic  iodide  to  form  the  double  com- 
pound, Ci4Hi2N4,MeI,  which  melts  and  decomposes  at  128°. 

When  diphenyldihydrotetrazine  is  heated  with  acetic  acid  and  zinc 
dust,  or  alcohol  and  sodium,  diphenyltriazole  is  formed  ;  if,  on  the  other 
hand,  it  is  boiled  with  hydrochloric  acid  of  25  per  cent.,  it  is  converted 

into    the    isomeric    dijplenylisodihydrotetrazine,    CPh«^^-pT-^T^^CPh. 

This  compound  was  described  in  the  previous  paper  under  the  name 
of  benzenylimidonitrile  as  having  half  the  molecular  weight  which  is 
now  ascribed  to  it.  The  aurochloride  melts  at  216°.  Monacetyldijplienyl- 
isodihydrotetrazine  melts  at  267°  and  forms  small  white  prisms.  1  he 
fi^/ace^^Z-derivative  forms  compact,  white  prisms,  which  melt  at  215°. 
The  diacetyl-derivative  obtained  from  diphenyldihydrotetrazine  was 
found  to  have  the  constitution  which  had  previously  been  ascribed 
to  it. 

Diphenylisodihydrotetrazine  is  converted  by  nitrous  acid  into  di- 
phenyltriazole ;  like  its  isomeride,  this  combines  with  1  mol.  of  methylic 
iodide  to  form  a  substance,  which  crystallises  in  compact  prisms  and 
melts  and  decomposes  at  150".     Bihenzenylisazoxime  or  diphenylbu 

azoxole,     CPh<^-^T.-]^,^CPh,  has    already  been   mentioned   as   being 

formed  by  the  action  of  nitrous  acid  on  benzoylbenzonylhydrazidine  and 
dibenzenylhydrazidine.  From  hot  alcohol,  to  which  a  little  potash 
has  been  added,  it  crystallises  in  large  iridescent  plates  of  the  an- 
hydrous substance,  whilst,  by  the  evaporation  of  the  cold  solution, 
slender  needles  are  obtained,  which  contain  IH2O.  The  hydrated 
crystals  melt  at  80°,  the  anhydrous  at  140°,  and  the  compound  distils, 
without    decomposing,   above    o60°.      The  isazoximc  combines  with 
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silver  niirate  to  form  long,  silky  needles,  which  are  acted  on  by  light 
and  melt  and  decompose  at  275". 

Although  diphenyldihydrotetrazine  is  scarcely  affected  by  aqneoTis 
soda,  its  oxidation  product,  diplienyltetrazine,  is  converted  by  the 
action  of  alcoholic  potash  into  a  compound  of  the  constitution 
CHPh!N'N!CPh-OH,  which  crystallises  in  lustrous,  colourless  prisms, 
melts  at  206°,  and  is  slightly  soluble  in  alkalis,  insoluble  in  acids. 

Dibenzimidine,  Ci4Hi3]Sr3,  which  is  also  found  among  the  products 
of  the  reaction  between  benzimido-ether  and  hydrazine,  is  probably 
formed  from  the  benzenylhydrazidine.  It  yields  a  triacetyl-derivative, 
which  melts  at  94°,  and  an  aurochloride,  which  melts  at  145°.  It  is 
soluble  in  concentrated  hydrochloric  acid  and  in  strong  aqueous 
alkalis.  A.  H. 

Coniine  and  its  Compounds.  By  J.  Schorm  (Zeit.  angw.  Chem., 
1894,  266 — 267). — In  extracting  coniine  from  hemlock  seeds,  the 
author  recommends,  as  an  improvement  on  his  previously  described 
method  (Abstr.,  1882,  215),  that  the  crude  solution  of  chlorides 
should  be  evaporated  to  dryness  and  the  residue  heated  on  the  sand 
bath  until  the  resinous  impurities  are  destroyed  and  the  residue  has 
become  odourless.  It  is  then  dissolved  and  filtered,  and  if  the  filtrate 
is  coloured,  should  be  treated  with  animal  charcoal,  or,  better,  with 
hydrogen  peroxide,  until  colourless,  and  the  solution  evaporated  to  a 
small  bulk ;  coniine  hydrobromide  crystallises  out  whilst  the  mother 
liquor  contains  conhydrine  and  a  new  base.  To  obtain  these,  the 
solution  is  rendered  alkaline  and  the  bases  extracted  with  ether,  from 
w^hich  extract  the  conhydrine  crystallises  out,  leaving  the  new  base 
(which  is  under  investigation)  as  an  oil. 

The  hydrated  coniine  (in  the  form  in  which  it  separates  from  the 
steam  distillate)  has  a  sp.  gr.  of  0"900  at  12°,  and  at  100°  gives  up 
20  per  cent,  of  w^ater,  passing  into  the  anhydrous  base.  It  is  the 
best  form  in  which  to  keep  the  base.  The  author  has  prepared  many 
of  the  salts  from  the  pure  base. 

The  author  i^ecommends  the  use  of  hydrogen  peroxide  for  purify- 
ing natural  alkaloids,  but  it  must  only  be  used  in  neutral  solutions  of 
the  chlorides,  or  it  is  liable  to  cause  loss  of  the  alkaloid. 

L.  T.  T. 

Nicotine  (Metanicotine).  By  A.  Pinner  {Ber.,  27,  1053—1061). 
— The  substance  prepared  by  fitard  (Abstr.,  1893,  i,  736)  and  con- 
sidered by  him  to  be  iDenzoylnicotine,  is  really  a  benzoyl-derivative  of 
a  secondary  base  isomeric  with  nicotine,  which  the  author  terms 
metanicotine.     The  derivative  is  hence  benzoylmetanicotine. 

Bevzoylmetamcotine  picrate,  CioHigN'a'OBzjCeHsNaO?,  crystallises  in 
thin,  flattened  prisms  melting  at  128°,  and  is  soluble  in  alcohol;  it 
is  advantageously  employed  in  place  of  the  platinochloride  in  the 
purification  of  the  base. 

Meta7iicotine,  CioHul^2,  is  prepared  by  heating  its  benzoyl-derivative 
with  concentrated  hydrochloric  acid  in  a  closed  tube  at  100° ;  it  boils 
at  275 — 278°,  has  a  feeble  odour  recalling  that  of  nicotine,  is  optically 
inactive,  and  has  more  pronounced  basic  properties  than  nicotine.     It 
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is  sparingly  soluble  in  ether.  A  benzoyl-deri^ative,  identical  witli 
that  prepared  from  nicotine,  is  obtained  on  adding  benzoic  cMorlde  to 
its  solution  in  soda.  The  hydrochloride,  0101^141^2,21101,  forms  a 
colourless,  hygroscopic,  crystalline  mass,  and  is  readily  soluble  in 
water  or  alcohol.  The  platinochloride  crystallises  in  beautiful,  yellow 
prisms,  decomposing  with  partial  fusion  at  about  255°.  The  aiio^o- 
chloride  forms  yellow  prisms  melting  at  160"  on  rapid  heating,  whilst 
nicotine  aurochloride  is  obtained  as  a  scarcely  crystalline  precipitate, 
decomposing  with  partial  fusion  at  above  180°.  Metanicotine  picrate, 
CioH  14^2,206113^307,1120,  is  obtaiucd  in  thin,  crystalline  threads, 
melting  first  at  114°,  then  solidifying  and  again  melting  at  163°. 

The  author  again  (Abstr.,  1893,  i,  736)  criticises  adversely  the  con- 
stitutional formula  attributed  by  Etard  to  nicotine  ;  the  base  is  pro- 
bably a  methyl-yS-pyridylpyrroiidine,  having  the  constitution 


CH:0H-0H:N'Me-0H2 
N=iOH-C-6h-CH2 


M     AxT    ..TT>CH2; 


metanicotine    would    then'  probably  be   methyl-^-pyridyl-^-biitylen- 
amine,  CH<^^^^>C-CH:OH-CH2-CH2-NHMe.  W.  J.  P. 

Hydrastine.  By  E.  Schmidt  (Arch.  Pharm.,  231,  541—579; 
compare  Abstr.,  1890,  533, 1168  ;  1893,  i,  116).— The  author  describes 
the  decomposition  of  hydrastonic  acid,  and  strengthens  the  evidence 
in  favour  of  the  constitutional  formula  for  hydrastine  advocated  by 
Freund  {Annalen,  271,  345),  supporting  his  conclusions  by  a  further 
study  of  the  methyl  derivatives  of  the  alkaloid. 

Hydrastonic  acid  is  the  non-nitrogenous  substance  melting  at  169°, 
obtained  by  decomposing  methylhydrastine  methiodide  with  aqueous 
potash  (Abstr.,  1890,  533  and  1168).  Analysis  of  the  free  acid  and 
of  its  silver  salt  establishes  its  monobasic  character,  and  confirms  the 
composition,  O20H18O7,  already  ascribed  to  it.  Hydrastonic  acid  con- 
tains two  methoxyl  groups,  and,  whilst  not  attacked  by  acetic  chloride, 
unites  readily  with  hydroxylamine  to  form  an  oxime,  OsoHigOeiNOH ; 
the  addition  of  2  atoms  of  bromine  affords  evidence  of  the  unsaturated 
character  of  the  acid.  Oxidation  in  neutral  solution  with  potassium 
permanganate  gives  rise  to  hemipinic  acid,  together  with  an  acid  of 
nnknown  constitution,  which  melts  at  234°.  If,  however,  an  alkaline 
solution  is  employed,  hydrastolactone,  OioHgOj,  is  formed  ;  this  crystal- 
lises in  long  needles,  and  melts  at  154°.  It  resembles  in  its  properties 
cotarnelactone  (Abstr.,  1890,  528),  the  intei mediate  product  in  the 
oxidation  of  cotarnone  to  cotarnic  acid.  The  henzoyl-  and  acetyl- 
derivatives  are  well  defined,  the  latter  forming  thick  rectangular 
plates  which  melt  at  115°.  In  addition  to  hydrastolactone,  the 
oxidation  of  hydrastonic  acid  leads  to  the  formation  of  hemipinic, 
hydrastic,  and  oxalic  acids,  together  with  a  small  quantity  of  an  un- 
known monobasic  acid,  isomeric  with  hemipinic  acid,  but  differing 
from  it  in  character,  for  whilst  the  latter  substance  melts  at  1G2°  the 
new  acid  fuses  with  evolution  of  gas  at  146 — 148°,  resolidifies  at  107°, 
and  finally  melts  at  220°.  The  resemblance  shown  by  hydrasto- 
lactone  to   cotarnelactone   is  borne  out  by  its  behaviour  on  further 
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oxidation  with  potassium  permaiip^anate,  this  treatment  giving  rise 
lo  hy drastic  acid  (Abstr.,  1893,  117). 

The  relative  position  of  the  oxymethylene  and  the  two  carboxyl 
groups  in  hydrastic  acid  is  shown  by  reducing  it  with  phosphorus 
and  hydrogen  iodide,  normetahemipinic  acid,  CsHeOe,  being  formed; 
hydrastic  acid,  therefore,  has  the  constitution 

5 

CH2<Q>C6H2(COOH)2, 

4 

hydrastolactone,  from  which  it  is  derived  by  oxidation,  being  repre- 
sented by  the  formula   CJH2<q>C6H2<Cqtt/qtt  .qtt\>0.      Since 

this  lactone  and  hemipinic  acid  are  the  principal  products  of  the 
oxidation  of  hydrastonic  acid,  the  latter  must  have  the  constitution 

CHo:ot:aH,(CH:CH2)-CH2-CO'C6H2(OMe)./C6oH,  this  being  in 
ngreement  with  its  ketonic,  acid,  and  unsaturated  character,  the 
molecule,  on  oxidation,  breaking  down  between  the  carbonyl  and 
methylene  groups. 

Before  drawing  a  final  conclusion  as  to  the  constitution  of  hydras- 
tine,  it  was  desirable  to  study  the  behaviour  of  methylhydrastine, 
methylhydrastine  hydroxide  (Abstr.,  1890,  1168),  and  the  alkaloid 
itself,  towards  hydroxylamine.  It  is  fonnd  that  hydrastine  does  not 
contain  a  carbonyl  group,  but  the  two  first-named  compounds  yield  a 
derivative  of  the  composition  C22H24N2O6,  crystallising  in  plates 
which  melt  at  158 — 159°.  This  substance  is  not  acetylated  by  acetic 
anhydride  or  chloride,  but  under  the  influence  of  these  reagents 
takes  up  1  H2O,  being  converted  into  the  oxime  of  methylhydrastine 
hydroxide,  C22H26N2O7,  which  forms  transparent  prisms  melting  at 
202 — 203°.  This  oxime  is  feebly  acid  in  character,  but  hydrogen 
chloride  regenerates  the  hydrochloride  of  the  compound  C22H24N2O6, 
which  must  be  regarded  as  the  anhydride  of  the  oxime  of  methyl- 
hydrastine hydroxide. 

From  a  consideration  of  these  facts,  the  author  is  led  to  regard 
hydrastine  as  having  the  constitution 

CH2:62:C6H2 CH-  CH-C6H2(OMe)2 

'CH2-CH2-NMe6— CO 
3 

(compare  Frennd  and  Rosenberg,  Abstr.,  1890,  634). 

Acetohydrastine,  C21H20ACNO6,  is  the  product  of  the  action  of  acetic 
chloride  on  hydrastine  (Abstr.,  1890,  649).  It  crystallises  from 
alcohol  in  lustrous,  yellowish-green  needles  melting  at  202°,  a  solution 
in  chloroform  or  alcohol  exhibiting  a  strong  fluorescence  of  the  same 
shade.  In  this  respect  it  resembles  methylhydrastine,  and,  like  this 
compound,  unites  with  2  atoms  of  bromine.  The  constitution  of 
acetohydrastine  is  best  represented  by  the  formula 

CH2:02:C,H2(CH2'CH./NMeAc)-CH:C<^'V^  ^^^^^  ^ 

—  L/6Jti2(.UMe)2" 
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Bj  boiling  an  alcoholic  solution  of  hydrastine  mebhiodido  with  a 
large  excess  of  strong  aqueous  ammonia,  methjlhydrastamide  has 
been  obtained  (Abstr.,  1891,  92).  If,  however,  the  dry  methiodide  is 
heated  for  two  hours  with  alcoholic  ammonia  at  100°  under  pressure, 
it  yields  methylhydrastimide  hydrioclide,  CaoHoiN^gOo,!!!,  which  crys- 
tallises from  alcohol  in  yellow  needles  melting  at  233°. 

Hydrastinine,  the  product  of  the  oxidation  of  hydrastine  with 
dilute  nitric  acid  (Abstr.,  1887,  383),  is  obtained  in  small  quantities 
when  a  mixture  of  hydrastine  with  10  pirts  of  soda-lime  is  submitted 
to  dry  distillation  in  an  atmosphere  of  hydrogen.  M.  0.  F. 

New  Compounds  of  Cinchona  Alkaloids  with  Ethylic 
Iodide.  By  Z.  H.  Skraup  and  F.  K.  v.  I^orwall  (Montash.,  15, 
37 — 52). — In  this  paper,  particulars  are  given  of  work  which  has 
been  previously  published  in  outline  (compare  Abstr.,  1893,  i,  738). 
In  order  to  distinguish  between  the  isomeric  compounds  of  an  alkaloid 
with  ethylic  iodide,  the  authors  suggest  that  one  compound  should  bo 
represented  by  the  name  of  the  alicaloid  preceded  by  the  term  "  iodo- 
etliyl,"  whilst  the  second  should  be  represented  by  a  name  in  which 
that  of  the  alkaloid  is  followed  by  the  term  "  ethiodide."  For 
example,  they  propose  to  call  the  colourless  product  obtained  from 
tree  cinchonine  and  ethylic  iodide,  "  iodoethylcinchonine,"  whilst  the 
yellow  substance  prepared  from  cinchonine  hydriodide  and  ethylic 
iodide  would  be  named  "cinchonine  ethiodide." 

The  following  compounds  are  described : — Cinchonine  ethiodide 
hydriodide,  EtI,Ci9H22N20,HI,  crystallises  in  yellow  prisms,  com- 
mences to  decompose,  with  evolution  of  iodine,  at  200°,  melts  with 
decomposition  at  245 — 250°,  and  when  treated  with  ammonia  yields 
cinchonine  ethiodide.  The  latter  crystallises  from  water  in  orange- 
yellow  needles,  blackens  at  170°,  and  slowly  melts  at  about  184"". 
Iodoethylcinchonine  hydriodide,  the  isomeride,  crystallises  in  pale  yellow 
prisms,  having  the  composition  Etl-dgHaaNgO,!!!  -f  H2O,  melts  at 
220 — 222°,  and  is  formed  when  a  solution  of  iodoethylcinchonine 
(m.  p.  259 — 260°)  in  hydrochloric  acid  is  treated  with  potassium 
iodide.  Ginchonidiiie  ethiodide  hydriodide,  which  crystallises  in  yellow 
prisms  and  melts  at  243°,  yields,  when  treated  with  ammonia, 
cincho7iidme  ethiodide,  which  forms  small,  yellow  needles,  and 
melts  with  decomposition  F*t  175°.  lodoethylcinchonidine  hydriodide, 
Et[,Ci9H.i2N20,  -h  H2O,  crystallises  in  light  yellow  needles,  is  orange- 
yellow  at  100 — 130°,  loses  iodine  at  140 — 150°,  and  melts  with 
decomposition  at  231°. 

Quini?ie  ethiodide  hydriodide,  HI,C2oH24lS"202,EtI  +  SHaO,  crystnllise.s 
from  water  in  brownish-yellow  scales,  which  melt  at  75 — 80°,  and 
from  alcohol  in  deep  yellow  crystals,  melting  at  234°.  Treated  with 
sodium  hydroxide  or  with  ammonia,  it  forms  quinine  ethiodide, 
C2oU2iN202,EtI  -f-  3H2O.  This  crystallises  from  alcohol  in  long 
needles,  softens  at  85°,  melts  at  93°,  and  unites  with  ethylic  iodide  to 
form  quifiine  diethiodide  (m.  p.  140°).  lodoethylquinine  hydriodide 
melts  at  200°,  and  crystallises  in  needles  or  small  grains. 

Quinidine    diethiodide,    C2oH2iN.02,2EtI  -f  SJi.O,    prepared    from 
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rolourloss  iodoetbylquinidine  and  ethylic  iodide  at  100°,  crystallises 
in  bright  yoUow  prisms  and  melts  at  134°.  G.  T.  M. 

The  Hydrolytic  Decomposition  of  Chinine  and  Cinchine. 

By  W.  KoENiGS  (Ber.,  27,  900— 907).— It  has  been  shown  that 
chinine  and.  cinchine,  when  boiled,  with,  concentrated  hydrogen 
bromide,  are  converted  into  derivatives  of  7-phenylquinoline,  namely, 
apocliinine  and  apocinchine.  If,  however,  cinchine  and  chinine  are 
heated  with  phosphoric  acid  at  170 — 180°,  they  are  decomposed, 
yielding  lepidine  and  paramethoxylepidine  respectively,  and  also  a 
new  compound,  C9H15NO2,  which  the  author  names  merochinine. 

For  reasons  which,  are  given  below,  the  author  assigns  the  following 
constitutions  to  apocinchine  and  apochinine,  namely, 

4'  1        3,  4  2 
Apocinchine,  CgN'He'CeHaEtz'OH ;  and 

3  4'  1         3,4  2 

Apochinine,  OH-CgNH-CeHaEtg-OH. 

The  author  has  already  shown  (Abstr.,  1893,  i,  376)  that  the  ethyl 
ether  of  apocinchine,  on  oxidation,  yields  ethylapocinchenic  acid,  a 
lactone,  and  finally  quinolinephenetoildicarboxylic  acid  containing  the 
two  carboxyl  groups  in  the  ortho-position  relatively  to  one  another. 
The  orthohydroxy-7-phenylquinoline,  prepared  from  orthomethoxy- 
benzoylacetone,  is  found  to  be  identical  with  the  hydroxyphenyl- 
quinoline  obtained  from  apocinchine. 

Apocinchine,  when  treated  with  sodium  nitrite  in  acetic  acid  solution, 
yields  a  mononitro-derivative,  melting  at  228°,  and  this,  on  reduction, 
is  converted  into  amido-apocinchine.,  meltijig  at  220°.  The  latter,  on 
oxidation,  yields  cinchoninic  acid,  and  when  dissolved  in  sulphuric 
acid  and  treated  with  lead  peroxide,  gives  a  dark  red  coloration, 
which  is  probably  due  to  the  formation  of  a  quinoae  or  quinhydrone. 

When  apochinine  is  heated  with  zinc  cliloride,  ammonia,  and  ammo- 
nium, chloride  at  240 — 250°,  it  is  converted  into  ^-amidoapocinchine, 
which  melts  at  226 — 228°,  and  this  is  converted  through  the  diazo- 
compound  into  apocinchine. 

Merochinhie,  C9H15NO2.  crystallises  in  colourless  needles,  melts  at 
222°,  and  cannot  be  distilled  without  decomposition.  It  is  very 
similar  to  the  cincholeupone  obtained  by  Skraup  (Abstr.,  1889,  282, 
626).  When  heated  with  concentrated  hydrogen  bromide,  it  gives 
carbonic  anhydride,  a  large  quantity  of  resin,  and  an  oily  base  which 
boils  at  170 — 177°.  It  is  easily  converted  into  its  alkyl  ethers, 
which  yield  well- characterised  hydrochlorides.  The  nitroso-com.pound 
<loes  not  give  Liebermann's  reaction,  and  evolves  red  fumes  when 
boiled  with  hjdrobromic  acid.  When  treated  with  bromine  water,  a 
compound  CgNHuBrO^jHBr,  is  obtained,  which  is  very  similar  to  the 
compound  obtained  by  Skraup  from  cincholeupone.  E.  C.  E,. 
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Stereoisomerism.  By  A.  Glaus  (X  pr.  Chem.,  [2],  49,  445—465). 
— A  criticism  of  stereochemical  theories,  referring  particularly  to  the 
recent  exposition  of  the  subject  by  V.  Meyer  (Chem.  Zeit.,  17,  1869). 

A.  G.  B. 

Action  of  Chlorine  on  Methane  in  Natural  Gas.  By  F.  C. 
Phillips  (Amer.  Chem.  J.,  16,  361 — 365). — The  gas  consisted  of 
methane  (95'4  per  cent.),  carbonic  anhydride  (0*2  per  cent.),  nitrogen 
(4*4  per  cent.),  and  a  trace  of  oxygen.  When  a  mixture  of  the  gas 
with  chlorine  was  passed  over  red-hot  lampblack,  methylic  chloride 
and  carbon  tetrachloride  were  formed  in  abundance,  whatever  the 
proportions.  Methylene  chloride  and  chloroform  were  found  only  in 
small  quantities.  The  methylic  chloride  resembled  that  prepared 
from  methylic  alcohol  in  all  respects  except  one,  that  it  failed  to 
Jbrm  a  crystalline  hydrate  with  ice-cold  water.  This  confirms  v. 
Baeyer's  results  (Annalen,  107,  269).  The  author  does  not  agree 
with  Roscoe  and  Schorlemmer's  view  {Chemistry,  [3],  1,  203),  that 
this  is  due  to  the  presence  of  higher  chlorides,  as  especial  pains 
were  taken  to  remove  the  latter.  Jn.  W. 

Isomerides  of  Propylene  and  their  Sulphates.  By  Berthelot 
(Gompt.  rend.,  118,  1009 — 1013). — Propylene  and  trimethylene  are 
both  absorbed  immediately  by  concentrated  sulphuric  acid  at  the 
ordinary  temperature.  A  known  weight  of  sulphuric  acid  was  intro- 
duced into  an  eprouvette  above  some  mercury,  the  latter  acting  as 
a  conductor  of  heat,  and  thus  preventing  a  rise  of  temperature.  The 
dry  gaseous  hydrocarbon  was  gradually  introduced  into  the  vessel, 
and  was  absorbed  at  first  rapidly  and  afterwards  more  slowly. 

Trimethylene  yields  the  normal  sulphate  (C3EJ7)2S04,  which,  on 
addition  of  water,  separates  as  a  heavy  neutral  oil,  only  very  slightly 
soluble  in  water.  The  salt  undergoes  very  little  decomposition,  even 
if  left  in  contact  with  water  for  several  weeks. 

Trimethylene  sulphate  distils  in  water  vapour,  but,  when  heated 
alone,  it  decomposes  into  sulphurous  anhydride,  volatile  liquids,  and 
a  carbonaceous  residue.  Potassium  hydroxide  decomposes  it  after 
heating  for  several  hours  in  a  sealed  tube  at  100°,  sulphuric  acid  and 
propylic  alcohol  being  formed. 

The  author  points  out  that  pure  ethylene,  unlike  trimethylene,  is 
very  slowly  absorbed  by  sulphuric  acid. 

Propylene  under  similar  conditions  is  rapidly  absorbed  by  sulph- 
uric acid,  and  yields  the  sulphate,  (03117)2804,  which  resembles  tri- 
methylene sulphate  in  general  physical  properties,  but  is  much  less 
stable,  and  is  dissolved  and  decomposed  even  by  cold  water  in  a  few 
hours. 

Isobutylene  likewise  yields  a  sulphate,  (04119)2804,  which  is  gradu- 
ally decomposed  by  water.  0.  H.  B. 

VOL.  LXVI.   i.  2  / 
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Production  of  Cyanides.  By  H.  K  Waruex  (Ghem.  New.%  69, 
X86 — 187). — Attention  is  drawn  to  the  small  amounts  of  cyanide  pro- 
duced by  igniting  potassium  nitrate  with  Rochelle  salt  or  sodium 
acetate,  or  even  when  the  nitrate  is  made  into  briquettes  with  wheat 
flour  and  magnesia  and  ignited ;  to  the  occasional  inferiority  of  the 
product  from  thiocyanates ;  and  to  the  value  of  the  addition  of  lime 
or  baryta  when  preparing  cyanides  by  the  incineration  of  nitrogenous 
compounds.  D.  A.  L. 

Combination  of  Molybdenum  Dioxide  and  Bisulphide  with 
Alkali  Cyanides.  By.  E.  Pechard  (Compt.  rend,  118,  804—807).— 
See  this  vol.,  ii,  319. 

Ethylallylcarbinol.  By  H.  Fournier  {Bull.  8oc.  Chim.,  [3],  11, 
124 — 125).— A  method  of  obtaining  aromatic  secondary  alcohols  by 
the  action  of  allylic  iodide  and  zinc  on  aldehydes  has  already  been  de- 
scribed by  the  author  (this  vol.,  i,  19).  He  now  finds  that  the  pro- 
cess is  applicable  to  the  fatty  series,  and  that  allylic  bromide  may  be 
advantageously  substituted  for  the  iodide. 

Ethylallylcarbinol,  CaHs'CHEt'OH,  is  obtained  hj  the  action  of 
allylic  bromide  on  propaldehyde  in  presence  of  zinc  turnings  and  dry 
ether.  It  is  a  colourless  liquid,  boiling  at  130 — 132°;  sp.  gr.  = 
0-843  at  18°.  The  acetate,  CaHs-CHEt-OAc,  is  a  colourless  liquid  of 
an  agreeable  odour;  it  boils  at  150 — 152°,  and  has  sp.  gr.  =  0*891  at 
18°.  M.  0.  P. 

Chloralose.  By  A.  Petit  and  M.  Polonovski  (Bull.  Soc.  Chim., 
[3],  11,  125— 133).— Heffter  (Abstr.,  1889,  845)  has  already  shown 
that  chloralose  and  parachloralose  are  dextrogyrate.  The  authors 
have  determined  the  rotatory  power  of  chloralose,  and  find  that  for  a 
5  per  cent,  solution  in  98  per  cent,  alcohol  [ajj,  =  -f  19*4°  at 
20 — 22°,  whilst  a  solution  in  4  per  cent,  potash  gives  [ajp  =  +  15° 
at  the  same  temperature. 

Contrary  to  the  statement  of  Hanriot  and  Richet  (this  vol.,  i,  105), 
both  chloralose  and  parachloralose  reduce  Fehling's  solution  on  boil- 
ing, remaining  indifferent  towards  ammoniacal  silver  nitrate.  If, 
however,  ammonia  be  added  in  sufficient  quantity  to  redissolve  the 
precipitate  formed  on  adding  sodium  hydroxide  to  silver  nitrate,  a 
solution  is  obtained  which  is  reduced  by  chloralose  at  a  temperature 
of  70°. 

Hot  solutions  of  the  alkalis  eliminate  chlorine  from  chloralose  and 
parachloralose  with  the  development  of  a  brown  coloration,  and  a 
similar  result,  accompanied  by  evolution  of  carbonic  anhydride,  is 
produced  by  sodium  carbonate.  When  boiled  for  some  hours  with 
dilute  baryta  water,  chloralose  gives  rise  to  products  identical  with 
those  obtained  on  subjecting  glucose  and  chloral  to  similar  treatment, 
and  the  authors  therefore  conclude  that  under  these  conditions 
chloralose  is  first  split  up  into  glucose  and  chloral,  these  substances 
undergoing  further  decomposition  in  presence  of  the  hot  alkali.  The 
behaviour  of  chloralose  towards  dilute  acids  fully  confirms  this  view. 
When  boiled  for  three  hours  with  20  per  cent,  sulphuric  acid,  chloral 
and  glucose  are  formed,  and  if  hydrochloric  acid  is  employed,  the  re- 
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action  proceeds  almost  quantitatively ;  hydrolysis  is  also  effected 
when  cMoralose  is  boiled  with  distilled  water. 

Owing  to  its  insolubility,  parachloralose  undergoes  decomposition 
more  slowly  than  the  isomeric  compound,  although  identical  products 
are  obtained. 

The  authors  consider  that  the  ease  with  which  chloralose  is  broken 
up  into  glucose  and  chloral  points  to  the  constitution 

yO CH(CCl3)\ 

CH<^ — ^0 ^C-CH(0H)-CH2-0H, 


^CH(OH)-CH(OH) 


/ 


this  view  being  in  agreement  with  the  formation  of  tetra-substitution 
derivatives  by  the  action  of  acids  and  acid  chlorides  on  it  (loc.  cit.). 
Chloralic  acid,  which  is    obtained  by  oxidising  chloralose,  is  repre- 

/O CH(CCl3). 

sented  by  the  formula  CH^ 0 ^C-COOH. 

^CH(OH)-CH(OH)'^ 

M.  0.  F. 

Formation  of  Mannitol  in  Wines.  By  H.  Malbot  and  A. 
Malbot  {Bull.  Soc.  Ghim.,  [3],  11,  176 — 179  ;  compare  this  vol.,  i, 
269). — A  description  of  the  various  hypothesis  put  forward  to 
explain  the  formation  of  mannitol  in  wines.  The  paper  is  to  be  con- 
tinued. M.  O.  F. 

Two  new  Hexitols  and  Compounds  of  the  Polyvalent  Alco- 
hols with  Benzaldehyde.  By  B.  Fischer  (Ber.,  27,  1524—1537). 
— According  to  theory,  10  stereoisomeric  forms  of  hexitol  should 
exist,  but  only  five  have  been  hitherto  obtained,  namely,  two  mannitols, 
two  sorbitols  and  dulcitol.  The  author  has  prepared  two  other 
members  of  the  dulcitol  series  :  the  one,  from  6Z-talose,  which  is  there- 
fore termed  d-talitol ;  the  other,  from  dulcitol,  is  in  all  probability 
i-talitol.  Talonic  acid  is  prepared  by  the  action  of  pyridine  oil 
galactonic  acid   in  the  manner  previously  described  (Abstr.,  1892, 

299).     Hydroxymethylpyromucic  acid,  OH-CH.,-C<^_H^  is 

formed  in  small  quantity  as  a  bye-product ;  it  darkens  at  160°,  and 
melts  at  165 — 170°  with  evolution  of  gas  ;  its  formation  resembles 
that  of  pyromucic  acid  from  arabonic  acid  (Abstr.,  1892,  437). 
Talonio  acid  is  converted  into  a  lactone  on  evaporation  in  aqueous 
solution,  and  from  this  d-talitol  is  formed  by  reduction  with  sodium 
amalgam  ;  it  is  a  colourless,  slightly  sweet  syrup,  sparingly  soluble 
in  ether.  A  10  per  cent,  aqueous  solution  in  a  10  cm.  tube  gives  a 
refraction  of  -f0"23°;  on  the  addition  of  borax  and  alkali,  this 
becomes  —0*55°;  these  numbers  are  only  approximate.  The  yield  is 
40  per  cent,  of  the  talonic  acid  employed.  The  trihenzal  derivative., 
C6H806(CHPh)3,  crystallises  from  alcohol  in  slender,  colourless 
needles;  it  softens  at  200°,  melts  at  210°  (corr.),  and  closely  re- 
sembles tribenzalmannitol. 

i-Talitol  is  prepared  by  the  oxidation  of  dulcitol  by  means  of  lead 
peroxide  and   hydrochloric  acid,   and   subsequent   reduction   of   the 

2/2 
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product  with  sodium  amalgam.  It  crystallises  in  slender,  concentric 
needles,  melts  at  66 — 67°,  and  is  readily  soluble  in  water  and  alcohol. 
The  trihenzal- derivative  crystallises  from  alcohol  in  slender,  colourless 
needles,  and  melts  at  210"  (con.).  The  yield  is  only  2 — 8  per  cent, 
of  the  dulcitol  employed.  The  compound  so  closely  resembles  tri- 
benzal-d-mannitol  that  it  was  at  first  thought  to  be  trihe7izal-i-man- 
nifol,  the  latter  was  therefore  prepared  for  comparison  ;  it  melts  at 
190—192°. 

A  comparison  of  the  benzal  derivatives  of  the  polyvalent  alcohols 
show^s  that  whilst  their  composition  differs  considerably,  they  are^ 
with  the  exception  of  benzalsorbitol  and  benzalglycerol,  formed  under 
similar  conditions.  At  present,  it  is  impossible  to  decide  what  in- 
fluence the  configuration  of  the  molecule  exerts  on  the  formation  of 
these  compounds.  Benzal-a-glucohepitol,  C7Hi407!CHPh  (m.  p. 
218°  corr.),  has  previously  been  prepared;  under  modified  con- 
ditions, which  are  fully  described,  a  labile  modification  is  formed, 
which  melts  at  153 — 154°  (corr.,  155 — 156°)  ;  it  is  stable  when  dry, 
but  under  the  influence  of  light  and  moisture,  or  on  crystallisation 
from  alcohol,  changes  rapidly  into  the  stable  form.  The  higher 
melting  modification  is  readily  soluble  in  hot  water,  not  insoluble,  as 
previously  stated.  Dibenzaldulcitol,  C6Hio06(CHPh)2,  is  prepared  by 
the  interaction  of  benzaldehyde,  dulcitol,  and  hydrogen  chloride,  or 
of  hydrochloric  acid  at  0°,  and  crystallises  from  alcohol  in  slender 
needles  melting  and  decomposing  at  215 — 220°  (uncorr.).  It  is  readily 
resolved  into  its  constituents  on  boiling  with  dilute  acids.  Be7izal- 
arabitol,  CsHioOs'.CHPh,  prepared  in  a  similar  manner  to  the  pre- 
ceding compound,  crystallises  from  chloroform,  melts  at  150°  (corr., 
152°),  and  is  readily  hydrolysed.  Bihenzalerythritol,  C4H604(CHPh)2, 
crystallises  in  slender  needles,  and  melts  at  197 — 198°  (corr., 
201 — 202°).  It  may  be  conveniently  used  for  the  identification  of 
erythritol. 

Benzalglycerol,  CaHcOsICHPh,  is  prepared  by  the  action  of  hydro- 
gen chloride  on  benzaldehyde  and  glycerol  at  0°,  and  crystallises 
from  water  in  colourless,  stellate  needles  melting  at  66°.  It  has  a 
bitter  taste,  distils  in  a  vacuum  without  decomposition,  and  is  imme- 
diately hydrolysed  by  the  action  of  dilute  acids.  The  benzalglycerol 
prepared  30  years  ago  by  Harnitzky  and  Menschutkin  was  impure ; 
it  difl^ered  considerably  from  the  author's  compound,  with  which  it  is 
possibly  isomeric. 

BenzaltrimetJiyleneglycol,    CH2<^pjj^  .^]>CHPh,    is    prepared  in   a 

similar  manner  to  the  preceding  compound,  and  is  deposited  from 
light  petroleum  in  colourless  crystals  melting  at  49 — 51°,  and  boiling 
at  125°  (14  mm.).  It  is  rapidly  decomposed  by  dilute  acids,  but  is 
unaffected  by  boiling  with  alkalis  and  phenylhydrazine  in  aqueous 
solution.  J.  B.  T. 

Compounds  of  the  Sugars  with  Polyhydric  Phenols.  By  E. 
Fischer  and  W.  L.  Jennings  (Ber.,  27,  1355— 1362).— It  has  been 
shown  (this  vol.,  i,  3)  that  the  aliphatic  alcohols  react  with  certain 
sugars  in  presence   of   hydrochloric    acid,   forming   glucosides;    the 
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raonohydric  phenols,  when  subjected  to  the  same  treatment,  remain 
unaltered.  The  experiments  to  be  described  show,  however,  that  the 
polyhydric  phenols  yield  compounds  with  certain  sugars  which  differ 
widely  according  to  the  phenol  employed.  It  has  long  been  observed 
by  Reichl,  Molisch,  Ihl,  Selivanoff,  Wheeler,  and  Toll  ens  that 
various  sugars  give  colour  reactions  with  certain  phenols  in  presence 
of  hydrochloric  or  sulphuric  acid.  The  products  to  be  described  are, 
however,  colourless,  and  being  obtained  at  a  low  temperature,  the 
«ugar  molecule  is  preserved.  The  authors  have  not  succeeded  in 
obtaining  the  new  substances  in  the  crystalline  condition,  but  having 
determined  their  composition  with  great  probability,  they  are  con- 
strained to  regard  them  as  chemical  individuals. 

Resorcinol  combines  readily  with  all  the  aldoses  with  which  the 
reaction  has  been  tried  ;  equimolecular  proportions  of  the  reagents 
give  rise  to  compounds  insoluble  in  alcohol,  whilst  when  the  amount 
of  resorcinol  is  doubled,  substances  soluble  in  alcohol  represent  the 
main  product. 

Arahinose-resorcinol,  CnHuOe,  is  obtained  by  saturating  an  aqueous 
solution  containing  molecular  proportions  of  arabinose  and  resorcinol 
with  hydrogen  chloride  at  a  low  temperature,  and,  after  allowing  it 
to  remain  for  some  hours  at  0 — 10°,  pouring  the  resulting  reddish 
liquid  into  absolute  alcohol.  The  compound  is  an  amorphous,  almost 
colourless  powder  having  a  faint  taste  ;  it  dissolves  readily  in  water, 
but  very  sparingly  in  alcohol,  ether,  benzene,  chloroform,  and  glacial 
acetic  acid,  and  decomposes  at  275°.  The  compound  remains  unaltered 
when  boiled  with  alkalis,  and  does  not  yield  an  osazone  when  heated 
with  phenylhydrazine  acetate ;  it  exhibits,  however,  many  reactions 
similar  to  those  of  resorcinol,  thus  :  Its  aqueous  solution  gives  a 
bluish-violet  coloration  with  ferric  chloride,  an  insoluble  hromo-de- 
rivative  with  bromine- water,  and  a  colouring  matter  with  diazobenz- 
enesulphonic  acid.  Its  solution  in  hydrochloric  acid  yields  a  con- 
densation derivative  with  benzaldehyde. 

Glucose-resorcinol,  C12H16O7,  is  obtained  in  a  similar  manner,  although 
somewhat  less  readily  than  the  arabinose  derivative.  It  differs  from 
the  latter  in  being  more  easily  hydrolysed  by  warm,  dilute  hydro- 
chloric acid.  Corresponding  compounds  are  also  obtained  from 
xylose,  galactose,  and  glucoheptose,  but  these  were  not  analysed. 

In  the  case  of  the  ketoses,  fructose,  and  sorbinose,  a  dark  red,  in- 
soluble compound  is  formed,  even  at  a  low  temperature,  which  is 
probably  identical  with  the  product  obtained  by  Ihl,  and  later  by 
Selivanoff  (Abstr.,  1887,  459). 

Detection  of  Carbohydrates  by  means  of  Resorcinol. — The  compounds 
of  resorcinol  just  described  give  beautiful,  magenta  colorations  when 
treated  with  oxidising  agents  in  alkaline  solution.  The  reaction 
with  Fehling's  solution  is  very  delicate,  and  appears  to  be  available 
for  all  carbohydrates.  The  modus  operandi  recommended  by  the 
authors  is  as  follows : — To  the  dilute  aqueous  solution  of  the  sub- 
stance to  be  tested  (2  c.c),  resorcinol  (0*2  gram),  is  added  to  the 
mixture  saturated  with  hydrogen  chloride  at  0°.  When  the  amount 
of  carbohydrate  is  small,  the  test  is  allowed  to  remain  at  the  ordinary 
temperature  for  12  hours ;    if,  however,  it  is  large,  one  hour  suffices. 
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Tt  is  diluted  with  water,  an  excess  of  sodium  hydroxide  added,  and 
warmed  with  Fehling's  solution,  of  which  latter  only  a  few  drops  are 
taken  when  the  amount  of  carbohydrate  is  small.  A  reddish-violet 
coloration  ensues,  which  is  very  characteristic  ;  it  is  fugitive  after  a 
time  when  the  liquid  is  largely  diluted.  Insoluble  carbohydrates, 
such  as  starch,  are  triturated  with  water,  and,  after  the  addition  of 
resorcinol,  hydrogen  chloride  is  passed  into  the  cooled  mixture.  The 
reaction  has  been  found  available  for  the  detection  of  small  quan- 
tities of  saccharose,  lactose,  maltose,  dextrin,  gum,  glycogen,  starch, 
and  cotton-wool ;  normal  urine  exhibits  the  reaction  in  a  marked 
degree.  It  is  to  be  recommended  as  a  confirmatory  test  to  that  of 
Molisch  (Abstr.,  1886,  923). 

Catechol  reacts  with  the  aldoses  much  more  slowly  than  does 
resorcinol,  and  in  the  case  of  the  quinol,  which  is  very  sparingly 
soluble  in  concentrated  hydrochloric  acid,  no  action  on  the  sugars  was 
observed. 

Orcinol  reacts  with  glucose  more  readily  than  does  resorcinol,  but 
the  product  is  insoluble  in  water,  and  apparently  of  a  complex 
nature. 

Arahinose-pyrogallol,  C11II14O7,  is  obtained  in  the  same  manner  as 
the  resorcinol  derivative ;  it  is  an  almost  colourless  compound, 
decomposes  at  240°,  behaves  with  alkalis  as  pyrogallol,  and  giv^es  a 
beautiful  blue  coloration  with  ferrous  sulphate.  Glucose -pyrogallol 
was  also  prepared.  A.  II.  L. 

Blue  Iodide  of  Starch.  By  Miss  C.  F.  Roberts  (Amer.  J.  Sci.y 
[3],  47,  422 — 429). — With  a  view  of  determining  between  the  views 
of  Mylius  (Abstr.,  1887,  668)  and  Stocks  (Abstr.,  1888,  126  and  668), 
the  authoress  has  experimented  on  this  subject.  When  blue  iodide 
of  starch  is  precipitated,  well  washed  with  dilute  sulphuric  acid,  and 
then  iodic  acid  added,  the  solid  dissolves  to  a  colourless  liquid, 
although  the  presence  of  free  iodine  therein  can  be  proved  by  shaking 
with  chloroform.  A  single  drop  of  a  weak  solution  of  silver  nitrate 
is  enough  to  destroy  the  deep  blue  colour  of  a  test-tube  full  of  liquid. 
Both  these  experiments  point  to  the  discharge  of  colour  being  due  to 
the  removal  of  hydriodic  acid  rather  than  of  iodine.  The  authoress 
has  been  unable  to  obtain  an  aqueous  solution  of  iodine  perfectly  free 
from  hydriodic  acid.  If,  however,  a  chloroform  solution  of  iodine  is 
well  washed  with  water  to  free  it  from  hydriodic  acid,  and  then 
immediately  shaken  with  pure  water  and  starch  emulsion,  no  colora- 
tion is  produced.  The  addition  of  a  little  hydrochloric  acid,  or  of 
potassium  iodide,  or  heating  the  liquid,  or  exposing  it  to  sunlight 
(the  latter  two  operations,  of  course,  causing  the  formation  of  traces 
of  hydriodic  acid)  at  once  causes  the  blue  coloration  to  appear. 
When  iodine  chloride  is  added  to  starch-blue,  the  blue  colour 
is  discharged,  but  iodine  at  the  same  time  set  free.  The 
reaction  is  probably  HI  +  ICl  =  HCl  -f-  I2,  the  hydriodic  acid 
being  taken  from  the  starch-blue.  The  fact  that  considerable  quanti- 
ties of  iodic  acid  must  be  added  to  liquids  containing  starch-blue 
before  the  colour  is  discharged  is  probably  due  to  the  fact  that,  as 
shown  by  Landolt  and  others,  the  reaction  between  hydriodic  and 
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iodic  acids  in  dilute  solution  is  verj  slow,  and  that  in  an  aqueous 
solution  of  iodine  in  the  light,  traces  of  hydriodic  acid  are  being  con- 
stantly formed.  Her  experiments  lead  the  authoress  to  support 
Mylius'  formula,  (CeHioOsI)^!,  for  starch-blue.  L.  T.  T. 

Natural  Oxycellnloses.  By  G.  de  Chalmot  (Ber.,  27,  1489— 
1491).— The  author  (Abstr.,  18*93,  ii,  430 ;  Amer.  Chem.  J.,  16,  218) 
has  made  experiments  similar  to  those  of  Cross,  Bevan,  and  Beadle 
(this  Yol.,  i,  354).  The  substances  in  plants  which,  on  simple  hydro- 
lysis, yield  furfuraldehyde,  he  considers  to  be  pentosans.  He  has 
shown  with  regard  to  these  that  (1)  both  the  absolute  and  the  relative 
quantity  increase  when  maize  or  peas  germinate  in  the  dark;  (2)  the 
quantity  in  the  seed  is  partly  transferred  to  the  young  plant ;  (3)  in 
the  germination  of  the  seeds  of  Troj^ceolum  majus  the  absolute  amount 
decreases ;  (4)  the  percentage  amount  increases  in  various  organs  of 
living  plants  ;  (5)  the  percentage  amount  shows  no  regular  decrease 
or  increase  after  the  lignification  is  complete;  (6)  in  the  case  of 
30  different  trees,  the  presence  of  these  substances  is  not  essential  to 
lignification.  C.  F.  B. 

New  Constituents  of  Wood  Oil.  By  E.  Looft  (Ber.,  27, 1542— 
1546;  compare  Abstr.,  1893,  i,  558). — The  author  has  succeeded  in 
separating  the  following  compounds  from  crude  wood  oil ;  they  were 
identified  by  their  boiling  points,  the  analytical  results,  and  the  pre- 
paration of  characteristic  derivatives :  methylpyridine,  dimethyl- 
pyridine,  (iso)butylic  alcohol,  pimelic  ketone,  and  an  alcohol  of  the 
formula  CsHuO.  Full  details  of  the  methods  of  separation  employed 
are  given  in  the  original  paper.  The  sp.  gr.  of  pimelic  ketone  = 
0*9416,  refractive  coefiicient  for  sodium  light  =  1*443  at  24°;  the 
molecular  refractive  power  =  27"58.  J.  B.  T. 

Nitramines.  By  A.  Lachman  and  J.  Thiele  (Ber.,  27,  1519 — 
1520). — The  nitramines  of  several  of  the  simplest  of  the  acid  amides 
cannot  be  obtained  by  the  method  adopted  by  Franchimont  (Bee. 
Trav.  Chim.,  2,  95,  340 ;  3,  219)  for  the  preparation  of  other  nitr- 
amines. If,  however,  only  the  theoretical  amount  of  nitric  acid  be 
taken,  the  nitrate  of  the  amide  being  employed  when  one  exists,  these 
derivatives  can  be  prepared  quite  readily. 

Nitrocarh amide,  NOa'NH-CO'NHg,  is  precipitated  when  a  solution  of 
carbamide  nitrate  in  sulphuric  acid  is  poured  upon  ice.  It  forms  a 
powder,  which  is  sparingly  soluble  in  cold  water  and  alcohol,  more 
readily  on  warming.  It  is  a  strong  acid,  expels  carbonic  anhydride,  and 
forms  neutral  alkali  salts.  When  warmed  with  alkalis,  it  is  decom- 
posed and  gas  is  evolved ;  mercuric  and  mercurous  nitrates  produce 
sparingly  soluble  compounds.  When  reduced,  it  yields  a  small  amount 
of  semicarbazide. 

Nitro-urethane,  NOs'NH-COOEt,  is  obtained  by  adding  the  calculated 
amount  of  nitric  acid  to  a  solution  of  urethane  in  sulphuric  acid.  It 
crystallises  from  light  petroleum  in  splendid  plates,  melts  at  64", 
and  is  readily  soluble  in  most  solvents.  An  ammonia  derivative 
NH3,N02-NH-COOEt,  melts  at  183°. 
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Dicyanodiamide  and  biuret  yield  similar  derivatives,  which  are  being 
further  investigated.  A.  H. 

Isonitramines.  By  W.  Traubk  (Ber.,  27,  1507— 1-510).— When 
dry  nitric  oxide  is  passed  into  a  10  per  cent,  alcoholic  solution  of 
ethylic  sodacetoacetate,  the  gas  is  absorbed,  and  a  sodium  salt  is  pre- 
cipitated. This  salt  separates  from  aqueous  solution  on  the  addition 
of  alcohol  and  ether  in  white,  lustrous  plates,  of  the  composition 
CeHgNjOsNaz  +  H2O.  It  is  very  readily  soluble  in  water,  yielding 
an  alkaline  solution.  Silver  nitrate  produces  a  white  precipitate, 
which  decomposes  with  evolution  of  gas  and  separation  of  silver  when 
the  liquid  is  heated.  The  sodium  salt  decomposes  with  a  gentle  ex- 
plosion when  it  is  heated.  Dilute  acids  decompose  the  salt  slowly  in 
the  cold,  violently  when  heated,  a  mixture  of  nitrogen  and  nitrous 
oxide  being  evolved.  This  salt  probably  belongs  to  the  same  class 
of  substances  as  the  salts  of  dinitrososulphonic  acid,  H2N2SO5,  and 
of  the  dinitroalkylic  acids,  such  as  Et]Sr202H.  It  has  the  composi- 
tion of  a  nitramine,  and  may,  therefore,  be  provisionally  termed  an 
isonitr  amine. 

Similar  compounds  may  be  obtained  from  ethylic  benzoylacetate, 
ethylic  malonate,  benzoylacetone,  and  monoketones,  such  as  acetone. 

The  acei^one-compound,  CH2(I*^202Na)2,  is  formed,  together  with 
sodium  acetate,  when  nitric  oxide  is  passed  into  an  alcoholic  solution 
of  acetone  to  which  caustic  soda  or  sodium  ethoxide  has  been  added. 
A  yellow  sodium  salt  is  formed  from  which  the  barium  salt, 
CH2 (1^202)2 Ba  -h  3II2O,  may  be  prepared.  This  forms  lustrous, 
colourless  needles,  and  is  almost  insoluble  in  cold  water,  but  dissolves 
sparingly  in  hot  water  yielding  a  neutral  solution.  The  dry  com- 
pound explodes  when  heated,  and  is  decomposed  by  acids.  Aceto- 
phenone  yields  the  same  compound  along  with  benzoic  acid. 
The  substance,  GIl2(IS''202)2ll2,  from  which  these  salts  are  derived,  may 
be  termed  methylenedi-isonitramtne.  The  investigation  of  these 
compounds  is  being  continued.  A.  H. 

Dimethylarsine.  By  A.  W.  Palmer  (Ber.,  27,  1378—1379).— 
Bimethylarsiiie,  AsHMe2,  has  been  obtained,  for  the  first  time,  by 
reducing  cacodyl  chloride  with  platinised  zinc  and  alcoholic  hydro- 
gen chloride.  It  is  a  colourless,  mobile  liquid,  boiling  at  36 — 37° 
(uncorr.)  ;  it  inflames  spontaneously  in  air,  and  is  decomposed  by 
silver  nitrate  solution,  silver  being  precipitated  and,  apparently, 
cacodylic  acid  formed.  C.  F.  B. 

Natural  Unsaturated  Ketone.  By  P.  Barbieu  and  L.  Bou- 
VEAULT  {Comjpt.  rend.,  118,  983 — 986).^ — Oil  of  lemon  grass,  according 
to  Dodge,  contains  geranaldehyde,  doHigO.  The  authors  find  that 
by  fractionation  under  a  pressure  of  12  mm.  the  oil  can  be  separated 
into  a  fraction  boiling  at  67 — 75°,  another  boiling  at  110 — 115°,  and 
a  third  consisting  of  a  brown,  viscous  liquid,  which  has  not  yet  been 
investigated.  The  lowest  fraction,  which  under  ordinary  pressure 
distils  completely  at  170 — 175'',  is  generally  regarded  as  consisting  of 
a  terpene,  but  the  authors  find  that  it  usually  consists  of  a  mixture  of 
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ji  non-saturated  ketone  and  a  terpene.  The  ketone  when  separated 
by  means  of  the  bisulphite  compound,  has  the  composition  CsHuO, 
and  boils  at  169 — 1 70°  under  ordinary  pressure  ;  sp.  gr.  at  0  = 
0-8632;  refractive  index  at  15-6°,  ^^645  =  1-4608,  ^^452-6  =  1-4760; 
molecular  weight  by  Uaoult's  method,  1257.  With  potassium  iodide 
and  sodium  hypobromite  the  ketone  yields  iodoform,  and  this, 
together  with  the  formation  of  a  bisulphite  compound,  indicates  the 
presence  of  the  'COMe  group.  With  chromic  acid  mixture,  the 
ketone  yields  carbonic  anhydride,  acetone,  formic  acid,  and  acetic 
iicid,  and  hence  it  would  seem  that  it  is  methyl  hexylene  ketone^ 
CMeo'.CH-CHz-CHs'COMe.  It  differs  in  chemical  and  physical  pro- 
perties from  the  methyl  hexylene  ketone  obtained  by  synthesis  (this 
vol.,  i,  224),  and  is  not  identical  with  that  obtained  by  Wallach  by 
the  distillation  of  cinoleic  anhydride,  nor  with  that  obtained  by 
Tiemann  and  Semmler  by  the  oxidation  of  geraniol  and  geranalde- 
hyde. 

The  terpene  sometimes  associated  with  this  methyl  hexylene  ketone, 
boils  at  175°,  and  has  a  rotatory  power  [aju  =  —5°  48'.  It  combines 
with  exactly  4  atoms  of  bromine,  but  the  bromo- derivative  yields  only 
a  very  small  quantity  of  crystals  melting  at  85°,  and  hence  the  terpene 
is  not  a  limonene.  The  absence  of  this  terpene  in  some  cases,  and 
the  great  variation  in  its  proportions  in  others,  indicates  that  it  is 
added  for  the  purpose  of  adulteration.  C.  H.  B. 

The  Aldehyde  from  Oil  of  Lemon  grass.  By  P.  Barbier  and 
L.  BouvEAULT  (Compt.  rend.,  118,  1050 — 1052). — When  geran- 
aldehyde  is  treated  with  chromic  acid  mixture  at  a  low  temperature,  it 
yields  formic  and  acetic  acids  and  a  methylhexyleneketonecarboxylic 
acid,  CsHiaO'COOH,  which  yields  iodoform  when  mixed  with  potas- 
sium iodide  and  sodium  hypobromite.  This  acid  would  seem  to 
be  identical  with  the  oily  acid  obtained  by  Tiemann  and  Semmler, 
which  yielded  methyl  hexylene  ketone  when  distilled. 

When  oxidised  by  means  of  boiling  chromic  acid  mixture,  geranalde- 
hyde  yields  carbonic  anhydride,  acetone,  acetic  acid,  and  terebic  acid, 
O7H12O5.  When  boiled  with  three  times  its  weight  of  glacial  acetic 
acid  for  24  hours,  geranaldehyde  is  converted  into  cymene. 

It  would  follow  from  these  reactions  that  geranaldehyde  has  the  con- 
stitution CH2:CMe-CHo-CH2-C-(COH):CMe2,  and  not  that  ascribed  to 
it  by  Tiemann  and  Semmler  (this  vol.,  i,  82).  Its  conversion  into 
cymene  can  be  explained  by  assuming  that  the  acetic  acid  first  acts 
as  a  hydrating  and  afterwards  as  a  dehydrating  agent.        C.  H.  B. 

Crystallographic  Properties  of  the  two  Stereoisomeric  a- 
Methyl-/3-chlorocrotonic  acids  from  a-Dichloro-s-dimethyl- 
succinic  acid.  By  R.  Otto  (Ber.,  27,  1351— 1352).— The  a- 
raethyl-/3-chlorocrotonic  acid  melting  at  50 — 60°  (this  vol.,  i,  318) 
crystallises  from  water  in  six-sided,  biaxial  laminae  showing  straight 
extinction  ;  it  therefore  does  not  answer  the  description  given  by 
Brugnatelli  and  by  Kloos. 

The  isomeric  acid  melting  at  73°  is  obtained  in  transparent,  glassy, 
nionosymmetric  crystals  of  variable  habit : 
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a  :  Z/  :  c  =  0-9232  : 1  : 1-2421.     /3  =  83°  23'. 
These  results  agree  with  those  of  Kloos.  W.  J.  P. 

Formation  of  Pyruvic  acid  in  an  Aqueous  Solution  of 
Tartaric  acid  independently  of  Micro-organisms.  Bj  R.  Otto 
{Ber.,  27,  1264 — 1265). — A  careful  examination  of  the  solution  of 
tartaric  acid  which  contained  pyruvic  acid  after  being  kept  for  some 
years  (this  vol.,  i,  274),  has  proved  the  absence  of  micro-organisms. 

E.  C.  R. 

Preparation  of  Glyoxylic  acid.  By  C.  Bottinger  {Arch, 
Fharm.,  232,  65 — 69). — Debiis's  method  of  preparing  glyoxylic  acid 
is  modified  in  regard  to  the  proportions  of  alcohol  and  nitric  acid 
employed,  50  c.c.  of  absolute  alcohol  being  separated  by  a  layer  of 
27  c.c.  of  water  from  100  c.c.  of  nitric  acid  (sp.  gr.  1-48)  at  5°;  when 
complete  mixture  has  taken  place,  ethylic  nitrite  is  removed  by  distil- 
lation, and  glyoxylic  acid  can  then  be  separated  from  the  residual 
liquid  in  the  usual  manner. 

A  calcium  salt  of  the  formula  (C2H304)2Ca  +  H2O  separates  slowly 
from  cold  dilute  solutions;  it  becomes  anhydrous  at  110°.  When 
boiled  with  acetic  anhydride,  glyoxylic  acid  forms  an  acetate,  a  gum- 
like substance  which  is  gradually  resolved  into  acetic  acid  and  gly- 
oxylic acid  by  cold  water.  M.  O.  F. 

Detection  of  Glyoxylic  acid.  By  C.  Bottinger  (Arch.  Fharm.y 
232,  1 — 3). — Glyoxylic  acid  forms  with  dimethylaniline  a  colourless 
condensation  product,  readily  soluble  in  a  dilute  solution  of  caustic 
soda,  from  which  it  is  precipitated  by  dilute  acetic  acid  in  slender, 
colourless  needles  ;  when  boiled  with  an  aqueous  solution  of  mercuric 
chloride,  a  deep  blue  coloration  is  developed. 

The  liquid  obtained  by  warming  glyoxylic  acid  and  resorcinol 
with  a  small  quantity  of  absolute  alcohol,  gives,  on  dilution  with 
water  and  careful  addition  of  ammonia,  a  deep  blue  colour  which 
soon  becomes  bright  red ;  when  caustic  soda  is  employed,  the  final 
tint  is  cherry  red.  If  a  mixture  of  glyoxylic  acid  and  resorcinol  is 
heated  on  a  water  bath  with  concentrated  sulphuric  acid,  evolution  of 
carbonic  anhydride  takes  place,  and  a  substance  is  obtained  which  is 
scarcely  soluble  in  water  or  dilute  caustic  soda. 

An  ammoniacal  solution  of  the  compound  formed  on  adding  gly- 
oxylic acid  to  y3-amidoalizarin  dissolved  in  concentrated  sulphuric 
acid,  has  a  deep  violet-red  colour.  A  brown,  crystalline  substance 
has  been  obtained  by  adding  glyoxylic  acid  to  an  alcoholic  solution 
of  a-naphthylamine. 

The  author  has  studied  the  action  of  ammonium  hydrosulphide  on 
dichloracetic  acid,  obtaining  a  lead  salt  of  the  constitution 

(CHS-C00)2Pb. 

The  acid  formed  on  decomposing  this  salt  with  hydrogen  sulj)hide  or 
sulphuric  acid  is  extremely  volatile  and  unstable.  It  gives  rise  to  a 
volatile  ethylic  salt,  which  possesses  a  penetrating,  garlic-like  odour, 
and  forms  a  colourless  compound  with  phenylhydrazine. 

M.  0.  F. 
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Conversion  of  Ethylic  Dioxysuccinate  into  Ethylic  Oxymal- 
onate  and  Ethylic  Oxalate  by  elimination  of  Carbonic  Oxide, 
By  R.  Anschutz  and  H.  Pauly  (Ber.,  27,  1304— 1306).— In  the  pre- 
paration of  ethylic  dioxysuccinate  from  sodium  tetrahydroxysuccinate^ 
alcoliol,  and  hydrogen  chloride,  the  authors  observed  that,  during  the 
distillation  of  the  product,  decomposition  set  in,  and  ethylic  oxy- 
malonate  and  ethylic  oxalate  were  formed.  The  same  two  com- 
pounds are  most  easily  obtained  from  ethylic  dioxysuccinate  by 
lieating  it  at  125°  under  a  pressure  of  12  mm.  with  a  small  quantity 
of  the  tarry  residue  obtained  in  a  previous  decomposition.  The  same 
decomposition  takes  place  less  readily  when  ethylic  dioxysuccinate 
is  heated  alone  at  280 — 290°.  Carbonic  oxide  is  evolved  in  large 
quantities  during  the  decomposition.  When  ethylic  oxymalonate  is 
lieated  at  180°  under  12  mm.  pressure,  carbonic  oxide  is  evolved  and 
ethylic  oxalate  is  formed. 

Ethylic  dioxysuccinate,  oxymalonate,  and  oxalate  are  therefore  the 
first  members  of  an  homologous  series  of  compounds  in  which  the 
homology  is  determined  by  the  carbonyl  group.  E.  C.  R. 

Anomalous  Condensations.  By  C.  A.  Bischoff  and  P.  Waldex 
(Beo\,  27,  1491 — 1495). — Reactions  have  been  studied  in  which  con- 
densation takes  place  accompanied  by  linkage  (i)  of  C  with  C,  as  in 
the  case  of  ethylic  sodiomethylmalonate  with  ethylic  a-bromiso- 
butyrate ;  (ii)  of  C  with  N",  as  of  (a)  piperidine  with  ethylic  a- 
bromopropionate,  or  of  (b)  aniline  with  chloracetamide  ;  (iii)  of  C  with 
O,  as  of  sodium  orthonitrophenoxide  with  ethylic  a-bromopropionate. 
Many  anomalous  cases  were  observed  ;  these  may  be  put  into  three 
categories  :  (A)  the  condensation  takes  place,  not  at  the  a-  but  at 
the  /:J-position,  or  mainly  in  this  position ;  (B)  condensation  takes 
place  not  between  unlike,  but  between  two  like  molecules ;  (C)  no 
condensation  occurs.  The  paper  is  a  preliminary  one,  and  must  be 
consulted  for  further  details.  C.  P.  B. 

Behaviour  of  Maleic  acid  on  heating.  By  S.  Tanatae  (Ber., 
27,  1365 — 1368). — The  author's  experiments  show  that  when  maleic 
acid  is  heated  with  benzene,  it  is  directly  converted  into  fumaric  acid  ; 
maleic  anhydride  and,  consequently,  also  water  are  likewise  produced. 
The  formation  of  malic  acid  observed  by  Skraup  (this  vol.,  i,  15)  is 
to  be  attributed  to  the  interaction  of  fumaric  acid  and  water  at  the 
high  temperature.  Contrary  to  Skraup's  observation,  when  dry  maleic 
acid  is  heated  at  180 — 190°,  no  malic  acid  is  found.  A.  R.  L. 

Conversion  of  Citraconic  acid  into  Mesaconic  acid,    By  R. 

Franz  (Monatsh.,  15,  209 — 227). — The  author  has  carried  out  with 
citraconic  acid  experiments  similar  to  those  made  by  Skraup  (Abstr., 
1891,  1338  ;  and  this  vol.,  i,  15)  with  maleic  acid.  When  an  aqueous 
solution  of  citraconic  acid  Avas  heated  at  120°,  some  itaconic  acid  was 
formed  ;  when  heated  at  180 — 200°,  it  was  partially  converted  into 
mesaconic  acid.  Neither  at  these  nor  intermediate  temperatures 
could  any  change  of  titre  (formation  of  lactone)  be  observed. 
Neither  hydrogen  sulphide  nor  sulphurous  anhydride  alone  has  any 
effect  on  citraconic  acid,  but  Avhen  these  two  compounds  arc  allowed 
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to  act  together  on  a  solution  of  the  acid,  a  small  proportion  thereof 
is  converted  into  mesaconic  acid.  When  the  copper  and  lead  salts 
are  decomposed  by  hydrogen  sulphide,  mesaconic  acid  is  formed  in 
small  quantities,  the  lead  salt  yields,  however,  much  less  than  the 
copper  salt.  No  mesaconic  acid  was  formed  by  heating  copper 
citraconate  to  incipient  decomposition. 

Mineral  acids  act  much  more  energetically  in  bringing  about  this 
change,  the  quantity  of  mesaconic  acid  formed  being  larger  the 
stronger  the  solution  of  mineral  acid,  the  greater  the  proportion  of 
such  solution  used,  and  the  longer  the  heating  is  continued.  The 
amount  of  conversion  is  in  all  cases  much  smaller  than  is  the  case 
with  male'ic  acid. 

For  the  purpose  of  this  research,  the  author  investigated  the 
methods  of  separation  of  itaconic,  citraconic,  and  mesaconic  acids. 
He  found  that  the  data  generally  given  as  to  the  behaviour  of  these 
acids  to  steam  distillation  are  incorrect,  for  whilst  citraconic  acid  is 
much  the  most  volatile  in  steam,  the  other  two  acids  also  pass  over 
in  quantities  too  appreciable  to  enable  this  method  to  be  used  for 
quantitative  separation.  The  author  took  advantage  of  the  different 
solubilities  of  these  acids  in  water  and  ether.  In  water,  mesaconic  is 
by  far  the  least  soluble,  citraconic  by  far  the  most  soluble,  whilst  in 
ether  the  order  of  solubility  is  exactly  reversed.  By  treating  an 
aqueous  solution  containing  the  mixed  acids  with  its  own  volume  of 
ether,  almost  the  whole  of  the  mesaconic  acid,  and  but  very  little  of 
the  citraconic  acid  is  removed.  The  ether  is  distilled  off,  the  residue 
dried  over  sulphuric  acid  and  any  citraconic  acid  removed  by  rubbing 
on  a  porous  plate  with  a  trace  of  water  or  by  washing  with  a  con- 
centrated solution  of  mesaconic  acid.  The  percentage  of  mesaconic 
acid  so  obtained  is  always  much  below  that  present,  but  the  process 
is  available  as  an  indication  of  the  relative  quantities  converted  in 
different  reactions.  L.  T.  T. 

Propionyl  Derivatives  of  Ethylic  Mucate.  By  P.  Fortner  and 
Z.  H.  Skuaup  (Monatsh.,  15,  200 — 208). — When  ethylic  mucate  is 
digested  in  a  reflux  apparatus  with  propionic  chloride,  ethylic  tetrapro- 
jpionylmucate,  C00Et-[CH-0-C0Et]4-C00Et,  is  obtained,  which  forms 
colourless  transparent  crystals,  melts  at  118 — 120°,  and  is  easily 
soluble  in  ether,  acetone,  benzene,  glacial  acetic  acid,  and  boiling 
alcohol.     If  the  digestion  is  carried  on,  however,  in  sealed  tubes  at 

100^e%Zic/7-i>ropzow?/Zm^*c(}Zac^o?ie,COOEt-[CH-O-COEt]3-CH<  I       is 

GO 

formed,  together  with  some  of  the  tetrapropionyl  compound.  This 
lactone  yields  colourless  crystals,  melting  at  56 — 58°,  and  easily 
soluble  in  ether.  The  constitution  of  these  two  compounds  was 
established  by  estimations  of  the  propionyl  and  ethoxyl  groups. 
When  hydrolysed  with  acids,  both  yielded  mucic  acid,  and  with  alkalis 
the  isomeric  acids  found  by  Skraup  (this  vol.,  i,  16)  in  the  similar 
treatment  of  ethylic  tetracetylmucate  were  obtained. 

In  view  of  these  results  the  authors  have  re-examined  the  corre- 
sponding acetyl  reaction  (loc.  cit.),  and  find  that  the  compound  then 
described  by  Skraup  as  /3-ethylic   tetracetylmucate  is  really  ethylic 
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triacetylmucolactone,  for  whicli  the  percentage  composition  is  almost 
identical  with  that  of  the  tetracetyl  compound.  L.  T.  T. 

Method  for  obtaining  Carbamides  containing  Tertiary  Alkyl 
Radicles.  By  A.  Schneegans  (Arch.  Pharm.,  231,  675 — 680). — The 
method  consists  in  heating  the  bromide  of  the  tertiary  alcohol  with 
a  mixture  of  white  lead  (as  a  source  of  lead  hydroxide)  and  carb- 
amide. 

Tertiary  hut yl carbamide  NHa'CO'NH'CMcs,  crystallises  in  needles, 
melts  and  partially  decomposes  at  172°,  and  dissolves  sparingly  in 
cold  water,  but  freely  in  alcohol. 

Tertiary  amylcarbamide,  already  described  by  Wiirtz,  was 
similarly  prepared ;  it  melts  at  151 — 152° ;  its  crystallography  is 
described. 

Tertiary  heptylcarhamide,  NHz'CO-NH'CEts,  crystallises  in  needles, 
decomposes  at  150°,  and  is  nearly  insoluble  in  cold  water,  but  fairly 
soluble  in  boiling  water. 

The  solubility  of  these  carbamides  in  cold  water  decreases  with 
increase  of  molecular  weight,  the  proportion  of  water  requisite  for  the 
solution  of  one  part  of  each  of  the  three  respectively,  in  the  above 
order,  being  46*3,  79,  and  410  parts.  A.  G.  B. 

Methylketopentamethylene  and  its  derivatives,  and  Sym- 
metrical Ketopentamethenylene.  By  E.  Looft  {Ber.,  27,  1538 — 
1542). — An  additive  compound  of  sodium  hydrogen  sulphite  with 
a-methyl-^-ketopentamethenylene,  has  been  previously  described 
(Abstr.,  1893,  i,  558),  from  this  the  ketone  is  regenerated  on  heating- 
with  acids,  or  by  the  action  of  alkalis  at  ordinary  temperatures. 

CH(0H)-CH2  . 

I'Methyl-^-hydroxypentamethylene,  CHMe<[^      '      ,  is  formed 

kj  ri.2  0 1x2 

by  the  reduction  of  the  keto-compound  with  sodium  in  moist  ethereal 
solution,  it  is  a  colourless  mobile  liquid,  with  an  odour  resembling 
that  of  iodoform,  it  boils  at  148—149°;  the  sp.  gr.  =  0-9273  at 
14*5° ;  the  coefficient  of  refraction  for  sodinm  light  =  1'4475 ;  mole- 
cular refractive  power  =  28*84. 

The  pinaco7ie  ^jj'cMe^^^^^^'^^^^^^CM'e-CH  '^  o^*^^^®^  ^i*'^ 
the  preceding  compound,  and  is  a  thick,  pale  yellow  liquid  boiling  at 
330°,  and  remaining  liquid  at  —20°.     The  hydroxynitriley 

is  prepared  by  the  action  of  hydrogen  cyanide  on  the  ketone  in 
aqueous  solution,  it  crystallises  in  long  needles,  melts  at  49°,  boils  at 
213°  under  300  mm.  pressure,  and,  with  slight  decomposition,  at 
240°  (corr.)  under  ordinary  pressures.     The  hydroxy  acid, 

is  formed  quantitatively  from  the  nitrile  by  hydrolysis  with  hydvo- 
chloric  acid,  it  is  crystalline,  very  readily  soluble,  and  melts  at 
87 — 88°.     The  salts  are  amorphous  and  readily  soluble. 
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PIT  'PIT 
Symmetrical  ketopentamethemjlene,  CO <C,^^  J^^-)  prepared    by    the 

distillation  of  calcium  A^-dihydromuconic  acid,  is  a  colourless  liquid, 
and,  like  the  oxime,  readily  combines  with  bromine.  The  oxime  and 
its  hydrochloride  are  oily.  J.  B.  T. 

Hexachlorobenzene  Dichloride.  By  E.  Bareal  (Compt.  rend., 
118,  1049). — When  hexachlorophenol,  CeCleO,  is  heated  in  a  sealed 
tube  at  150 — 155°  for  24  hours  with  phosphorus  pentachloride,  hexa- 
chlorobenzene dichloride,  CeCls,  is  formed,  and  is  purified  by  crystallisa- 
tion from  light  petroleum.  It  forms  long,  colourless  prisms,  which 
melt  to  a  colourless  liquid  at  159 — 160°,  but  decompose  into  chlorine 
and  hexachlorobenzene  at  a  higher  temperature.  It  dissolves  readily 
in  anhydrous  ether,  benzene,  and  alcohol,  especially  on  heating,  and 
is  also  somewhat  soluble  in  hot  light  petroleum.  A  boiling  aqueous 
solution  of  sodium  hydroxide  neither  dissolves  nor  decomposes  it ; 
faming  nitric  acid  dissolves  it  slowly  on  heating,  and  when  water  is 
added  a  white  precipitate  separates  and  the  liquid  contains  chlorine. 

C.  H.  B. 

Derivatives  of  Pseudocumene.  By  R.  Nietzki  and  J.  Schneider 
(Ber.,  27,  1426 — 1432). — Dltdtrochloropseudocumene,  G6Me3Cl(N02)2, 
is  prepared  by  the  direct  nitration  of  chloropseudocumene, 

C6H2Me3Cl(l:3:4:6), 

and  forms  almost  colourless  needles,  melting  at  205 — 206°.  Although 
this  substance  contains  a  chlorine  atom  in  the  ortho-positiou  to  a 
nitro-grcup,  it  does  not  react  with  alcoholic  ammonia  or  aniline. 
Faradlamidochloropseudocumene  forms  slender  needles,  melting  at 
171°.  When  a  solution  of  a  salt  of  this  base  is  treated  with  ferric 
chloride,  chloropseudocumoquinone  is  obtained  in  slender  golden-yellow 
needles,  melting  at  72 — 73°.  Sulphurous  acid  reduces  it  to  the 
quiiiol,  which  melts  at  202°,  a  qttinhydrone,  melting  at  154°, 
being  formed  as  an  intermediate  product  in  dark  needles  with  a 
metallic  lustre.     The  quinol  yields  a  diacetate  melting  at  172°. 

Faradinitropseudocumene  is  prepared  from  dinitropseudocumidine 
by  the  diazo-reaction  ;  it  forms  orange-yellow  needles,  melting  at 
96°.  Paradiamidopseudocumene  was  obtained  in  the  form  of  the 
hydrochloride  by  the  reduction  of  the  foregoing  substance.  On 
oxidation,  it  yields  a  pseudocumoquinone,  which  crystallises  in  long 
yellow  needles,  and  melts  at  32°,  and  thus  differs  from  that  obtained 
by  Noelting  and  Baumann  (Ber.,  18,  1152)  from  isoduridine,  which 
melted  at  11°.  On  reduction,  it  is  converted  into  a  quinol, 
which  melts  at  170°,  and  is  apparently  identical  with  that  obtained 
by  Noelting  and  Baumann.  The  diacetate  melts  at  112°.  The  differ- 
ence between  the  two  quinones  is  probably  due  to  some  impurity  in 
that  prepared  from  isoduridine.  Bseudocumoquinonoxime  crystallises 
in  long  golden-yellow  needles,  and  melts  at  184°.  A  dioxime  could 
not  be  obtained.  Pseudocumoquinonoxime  may  have  either  of  the 
following  formulas  : 

[Me3  :  0  :  NOH  =  1  :  3  :  4  :  5  :  2  or  1  :  3  :  4  :  2  :  5.] 
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In  order  to  decide  this  question,  pseudocumeuol, 

C6H2Me3-OH[l:3:4:5], 

was  treated  with  nitrous  acid.  The  nitroso-componnd  thus  pro- 
duced, which  mast  have  the  constitution  shown  hj  the  first  formula, 
melts  at  134°,  and  is  odourless,  and  therefore  differs  from  the  pseudo- 
cumoquinoxime,  which,  as  stated  above,  melts  at  184",  and,  more- 
over, has  an  intense  odour  of  quiuone.  This  substance  seems 
therefore  to  have  the  second  of  the  two  formulae.  A.  H. 

Additive  Products  of  the  Aromatic  Isocyanides.  By  W.  R. 
Smith  (Amer.  Chem.  /.,  16,  372 — 393). — Paratolylic  isocyanide  is  a 
colourless  crystalline  solid,  which  melts  at  21°  to  a  colourless  oil,  and 
boils  at  99°  under  32  mm.  pressure.  Its  odour  is  less  disagreeable 
than  that  of  phenylic  isocyanide  ;  its  taste  is  extremely  bitter.  In 
the  liquid  form,  it  soon  decomposes  and  polymerises,  but  is  fairly 
stable  in  the  solid  form.  Sulphur  (in  carbon  bisulphide  solution  at 
120 — 140°)  converts  it  into  the  corresponding  thiocarbimide,  melting 
at  26°  and  boiling  at  242—243°.  The  tendency  to  form  this  com- 
pound is  so  great  that  the  isocyanide  will  take  up  sulphur  from  a 
carbon  bisulphide  solution  of  bromine  and  from  vulcanised  indiarubber. 

The  isocyanide  interacts  with  sulphur  monochloride  to  form  the 
thiocarbimide  and  paratolylimtdocarbomc  chloride,  CeHiMe'NICCla. 

With  hydrogen  sulphide,  in  alcoholic  solution  at  100°,  the  iso- 
cyanide yields  paratolylimidothioform'ic  acid,  CeHiMcNiCH'SH,  which 
crystallises  in  nearly  colourless  flat  needles,  and  melts  at  175 — 176°. 
With  ethylmercaptan  at  100°,  it  yields  the  ethylic  salt  of  this  acid,  a 
slightly  yellow  oil  of  disagreeable  odour,  boiling  at  250 — 252°. 

With  alcoholic  sodium  ethoxide  at  120°,  the  isocyanide  yields  ethylic 
paratolylimidofortnate,  CeHiMe'NiCH'OEt,  a  pleasant-smelling  yellow 
oil,  which  boils  at  231 — 232°  under  743  mm.  pressure,  and  solidifies 
to  a  crystalline  substance,  melting  at  8°.  The  methijlic  salt  is  made 
in  a  similar  manner,  and  boils  at  216 — 218°.  Both  salts  are  converted 
by  hydrochloric  acid  into  diparatolylformamidine  hydrochloride.  The 
amidine  also  results  from  direct  interaction  between  the  isocyanide 
and  paratoluidine  at  200°,  or  alcoholic  paratoluidine  at  the  ordinary 
temperature. 

The  ii^ocyanide  is  reduced  by  nascent  hydrogen  (sodium  in  amylic 
alcohol)  to  methylparatoluidine. 

Paratolylic  isocyanide  interacts  with  carbonic  chloride  in  ethereal 
solution  at  —18°  to  form  mesoxalodiparatohtidide  hydrate, 

C(OH)2[C(OH):N-C6H4Me]2 ; 

this  crystallises  in  colourless  needles  and  melts  at  120 — 130°  when 
quickly  heated.  When  slowly  heated,  it  loses  its  water  of  hydration 
and  melts  at  187°.  It  has  slightly  acid  properties  as  it  dissolves  in 
alkalis,  and  is  reprecipitated  by  acids.  With  alcohol,  it  forms  the 
corresponding  alcoholate.  This,  on  heating,  loses  alcohol  and  leaves 
the  anhydrous  amide.  The  latter  interacts  with  phenylhydrazine,  but 
the  product  has  not  been  examined. 

With  benzoic  chloride,  the  isocyanide  reacts  at  100°  to  form  henzoyl- 
formojoaratoluidide,    COPh'C(OH)!N*C6H4Me,    which    crystallises   in 


408  ABSTRACTS  OF  CHEMICAL  PAPERS. 

yellow  needles  and  melts  at  111 — 113" ;  with  acetic  chloride  it  forms 
pyruvoparatolutdide,  0H'CAc!N*CGH4Me.  This  crystallises  in  colour- 
less scales  and  melts  at  108°;  it  forms  a  polymeride  melting  at 
193 — 194°.  The  phenylhydrazone  melts  at  204°.  With  formic  acid 
the  isocyanide  yields  formoparatoluidide. 

Paratoylic  isocyanide  forms,  with  silver  cyanide,  a  crystalline 
molecular  compound,  2AgNC,3C7H7NC,  which  melts  and  decomposes 
at  118°. 

Isocyanides  easily  take  up  two  atoms  of  chlorine,  forming  alkylated 
imidocarbonic  chlorides,  and  these  interact  with  sodium  alkyl- 
oxides  to  form  alkylated  imidochloroformates  and  imidocarbonates. 
Phenylimidocarbonic  chloride,  NPh!CCl2,  is  most  conveniently  made 
by  the  action  of  chlorine  on  the  thiocarbamide. 

Ethylic  phenylimidochloroformate,  NPh!CCl*OEt,  is  best  obtained 
by  mixing  an  alcohol-ether  solution  of  the  carbonic  chloride  with 
alcoholic  sodium  ethoxide.  It  is  a  colourless,  sweet-swelling  oil, 
which  boils  at  105°  under  a  pressure  of  12  mm.,  and  has  a  sp.  gr.  of 
1*144  at  12°.  It  is  violently  decomposed  by  strong  hydrochloric  acid 
into  phenylic  isocyanate  and  ethylic  chloride.  The  isocyanate  under- 
goes a  secondary  cha.nge  into  carbanilide.  The  methylic  salt  boils 
at  104°  under  15  mm.  pressure  and  at  215°,  decomposing  slightly, 
under  ordinary  pressure.  The  phenylic  salt  boils  at  168°  under 
12  mm.  pressure,  and  solidifies  to  a  white  substance,  melting  at  43". 
It  is  hydrolysed  by  hydrochloric  acid  into  phenylic  phenylcarbamate. 
With  aniline,  it  forms  a-triphenylguanidine.  When  double  the 
quantity  of  sodium  ethoxide  required  to  form  the  chloroformate  is 
used,  diethylic  phenylimidocarhonafe,  NPh!C(0Et)2,  is  obtained  as  a 
colourless,  and  nearly  odourless,  oil,  which  boils  and  decomposes 
slightly  at  245°.  It  is  hydrolysed  by  cold  dilute  hydrochloric  acid  into 
aniline  and  ethylic  carbonate.  The  methylic  salt  boils  at  123*5°  under 
16  mm.  pressure.     It  interacts  with  aniline  to  form  carbanilide. 

Jn.  W. 

Diphenylic  Thiocarbonate.  By  H.  Eckenroth  and  K.  Kock 
(Ber.,  27,  I'SeS— 1371).— Biphenylic  thiocarbonate,  CS(0Ph)2,  is 
obtained  by  dropping  thiocarbonic  chloride  into  an  aqueous  solution 
of  sodium  phenoxide ;  it  crystallises  from  alcohol  in  white  leaflets,  melts 
at  106°,  boils  and  decomposes  slightly  at  336 — 340°,  and  is  insoluble  in 
water.  When  heated  with  bromine  and  water  at  120°,  a  dibromo- 
derivative,  CiaHsBrgOaS,  is  obtained  ;  this  forms  white  needles,  melts 
at  177°,  and  gives  parabromophenol  on  hydrolysis  with  soda.  By 
the  action  of  ammonia  or  amines  on  diphenylic  thiocarbonate,  carb- 
amide derivatives  are  obtained.  When  heated  with  sodium  ethoxide, 
it  yields  ethylic  sulphide,  phenol  and  carbonic  anhydride.  Phenylic 
phenylthiocarbamate,  CisHnN'SO,  is  obtained  by  distilling  diphenylic 
thiocarbonate  with  thiocarbanilide,  and  allowing  the  oily  product  to 
remain  for  two  months ;  it  forms  white  crystals,  and  melts  at  147°. 
When  diphenylic  thiocarbonate  is  heated  with  paraditolylthiocarb- 
amide,  paratolylthiocarbimide  and  phenol  are  the  products.  Diphenylic 
carbonate  (m.  p.  78°)  is  formed  when  mercuric  oxide  is  added  to  fused 
diphenylic  thiocarbonate.  A.  R.  L. 
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Synthesis  of  Benzoylphloroglucinol  Trimethyl  Ether.  By 
Gr.  CiAMiciAN  and  P.  SiLBER  (Ber.,  27,  1497 — 1501 ;  compare  this  vol., 
i,  255). — Benzoylphloroglucinol  trimethyl  ether,  C6H2(OMe)3-COPh, 
may  be  synthetically  obtained  by  heating  phloroglucinol  trimethyl 
ether  in  benzene  solution  with  benzoic  chloride  and  zinc  chloride.  It 
melts  at  115°,  and  has  all  the  properties  of  the  naturally  occurring 
methylhydrocoto'in  or  benzoylhydrocoton  (m.  p.  113°).  It  crystallises, 
however,  in  large  plates,  whilst  the  natural  product  usually  occurs  in 
needles  or  prisms.  A  crystallographic  comparison  of  the  two  pro- 
ducts shows  that  the  constants  of  the  two  types  of  crystal  are 
identical.  Both  the  natural  and  the  synthetical  products  usually 
crystallise  in  monosymmetric  forms,  but  also  sometimes  occur  in 
rhombic  crystals  of  the  same  melting  point. 

Dibenzoylpliloroglucinol  triimetliyl  ether,  C6H(OMe)3(COPh)2,  is 
obtained  when  an  excess  of  benzoic  chloride  is  used,  and  forms 
white  needles,  melting  at  179°.  It  is  sparingly  soluble  in  alcohol, 
insoluble  in  water  and  alkalis,  and  gives  no  coloration  with  nitric 
acid. 

The  authors  give  the  name  of  coto-substances  to  those  constituents 
of  coto  bark  which  are  derived  from  phloroglucinol,  the  constituents 
derived  from  phenylcoumalin  being  known  as  paracoto-substances. 

A.  H. 

Reduction  of  Nitro-compounds.  By  A.  Wohl  {Ber.,  27, 
1432 — 1437). — The  author  has  obtained  results  similar  to  those  de- 
scribed by  Bamberger  (this  vol.,  i,  373).  The  reduction  of  nitro- 
benzene by  the  aid  of  zinc-dust  and  water  proceeds  much  more 
readily  when  the  nitrobenzene  is  dissolved  in  alcohol  of  60  per  cent, 
and  about  10  per  cent,  of  calcium  chloride  added.  The  mass  boils  up 
at  each  addition  of  the  zinc-dust,  and  by  using  the  calculated  amount 
of  zinc-dust,  a  yield  of  about  75  per  cent,  on  the  nitrobenzene  is 
obtained.  The  calcium  chloride  appears  to  aid  the  reaction  by  form- 
ing an  insoluble  basic  salt  with  the  zinc  hydroxide,  and  thus  pre- 
venting it  from  hindering  the  course  of  the  reduction.  The  phenyl- 
hydroxylamine  thus  obtained  has  already  been  described  by  Bamberger. 
It  readily  combines  with  aldehydes  and  with  phenylthiocarbimide, 
yields  ethylic  derivatives  with  ethylic  iodide  and  sodium  ethoxide, 
and  is  converted  by  nitrous  acid  into  the  sparingly  soluble  nitroso- 
phenylhydroxylamine,  OH'NPh'NO.  This  forms  slender,  white 
needles,  melts  without  decomposing  at  58 — 59°,  and  decomposes  at 
75°.  It  is  a  strong  acid,  dissolves  in  alkalis,  and  expels  carbonic 
anhydride  from  aqueous  sodium  carbonate  when  heated.  Warm  acids 
decompose  it  with  formation  of  nitrosobenzene,  but  it  is  very  stable 
in  alkaline  solution,  even  on  boiling.  Under  the  same  conditions, 
finely-divided  metallic  iron  also  acts  on  nitrobenzene  as  a  powerful 
reducing  agent,  but  the  final  product  of  the  reaction  is  aniline.  The 
author  considers  that  in  the  technical  redaction  of  nitrobenzene  the 
function  of  the  hydrochloric  acid  is  to  produce  a  certain  amount  of 
ferrous  chloride,  which  then  acts  in  a  similar  manner  to  the  calcium 
chloride  employed  in  his  experiments.  A.  H. 

T,OL.  Lxvi.  i.  2  g 
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Nitrites   of   certain   Amines.     By  W.   A.   Xoyks   and   H.   H. 

Ballard  (5er.,  27,  1449 — 1451). — Hexamefchylenediamine  nitrite  is 
decomposed,  by  prolonged  boiling  in  aqueous  solution,  into  A^-tetra- 
hydroaniline,  1  :  4-amidoliydroxyhexamethylene,  and  dihydrobenzene  ; 
the  iast  was  recognised  by  its  smell  and  the  characteristic  coloration 
with  sulphuric  acid  and  alcohol.  ^^-Tetrahydroaniline  platinochloride 
crystallises  from  alcohol  in  yellow  plates  melting  at  210°  with  decom- 
position. 1  :  4i-AmidohydroxyTiexamet}iijlene  platinochloride  crystallises 
in  flat,  lemon-coloured  plates,  and  is  converted  into  the  preceding 
compound  by  heating  at  135°.  A^-Tetrahydroaniline  nitrite  is  more 
stable  than  hexamethylenediamine  nitrite ;  after  boiling  for  25 
minutes,  only  16  per  cent,  was  decomposed.  /3-Tetrahydronaphthyl- 
amine  is  the  analogue  of  A^-tetrahydroaniline  ;  the  nitrite  melts  at 
137°,  and  slowly  decomposes  on  boiling;  the  chloride  melts  at 
242 — 243° ;  the  nitrate  at  215".  Bamberger  and  Lodter  state  (Eer., 
21,  854)  that  the  nitrite  is  stable  towards  boiling  water ;  their  sub- 
stance (m.  p.  160°)  is  proved  to  be  a  mixture  of  nitrite  and  nitrate ; 
they  also  give  the  melting  point  of  the  chloride  as  237°.  2  :  5-Di- 
amidohexane  nitrite  undergoes  rapid  decomposition  on  heating  in 
aqueous  solution.  The  authors  point  out  that  these  observations 
tell  against  the  "  centric  "  benzene  formula.  J.  B.  T. 

Stereoisomeric  Anil-compounds.  By  W.  v.  Miller  and  J. 
Plochl  {Ber.,  27,  1296 — 1304). — In  the  preparation  of  ethyliden- 
aniline  by  shaking  a  mixture  of  aniline,  acetaldehyde,  and  water,  the 
chief  product  is  the  ethylidenaniline  melting  at  126°,  but  a  small 
quantity  of  an  isomeric  compound  melting  at  85*5°  is  obtained.  The 
two  isomerides  are  separated  by  means  of  cold  alcohol  in  which  the 
base  melting  at  85'5°  is  soluble.  The  new  base  crystallises  in  long, 
thin,  lustrous  needles,  has  the  same  molecular  weight  as  the  ordinary 
modification,  and,  with  nitrous  acid,  yields  a  nitroso-compound. 
When  heated  at  100°,  it  remains  unaltered ;  at  120 — 130°,  it  is  con- 
verted into  the  isomeride  melting  at  126°,  and  at  195"  it  is  mostly 
converted  into  quinaldine-derivatives.  It  is  most  easily  converted  into 
the  high  melting  modification  by  adding  a  small  quantity  of  iodine  to 
the  ethereal  solution  and  allowing  the  mixture  to  remain,  or  warming 
on  the  water  bath.  The  same  conversion  takes  place  when  the 
ethereal  solution  is  treated  with  hydrogen  chloride  at  0°.  When 
treated  with  benzoic  chloride,  it  yields  a  small  quantity  of  benzanilide, 
the  benzoyl-compound  of  the  high  melting  base  which  melts  at  218°, 
and  the  henzoyl-cojn.^o\nidi  of  the  new  base  which  melts  at  156°  and 
crystallises  in  beautiful,  rectangular  tablets.  When  treated  with 
acetic  anhydride,  it  yields  an  acetyl-dier\YiiiiYQ  which  is  an  amorphous, 
yellow  powder,  whereas  the  ordinary  modification  (m.  p.  126°)  yields 
an  acetyl-derivative  which  crystallises  in  beautiful  needles  and  melts 
at  188°.  When  aniline  hydrochloride  and  acetaldehyde  react  with 
one  another  in  aqueous  solution,  the  product  consists  of  two-thirds 
ethylidenaniline  (m.  p.  126°)  and  one-third  of  the  new  modification. 
The  best  method  of  preparing  the  new  modification  is  from  aniline 
acetate  and  acetaldehyde  in  aqueous  solution.  Aniline  sulphate  and 
acetaldehyde  yield  only  a  small  quantity  of  the  new  base. 

E.  C.  B. 
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Derivatives  of  a-Diphenylsemicarbazide  and  of  a-Diphenyl- 
thiosemicarbazide.  By  T.  Vahle  (j5er.,  27, 1513— 1519).— Phenyl- 
thiocarbimicle  unites  directly  with  phenylhydrazones  and  with  acid 
phenylhydrazides  to  form  compounds  which  are  probably  derivatives 
of  a-diphenylthiosemicarbazide,  NHPh'CS'NPh'NHo,  which  is,  itself, 
unknown.  Analogous  compounds  are  formed  by  phenylcarbimide 
and  the  acid  phenylhydrazides. 

Benzylidenehydrazonedijohenylthiosemicarhazide, 

NHPh-CS-NPh-NICHPh, 

forms  faintly  yellow-coloured  needles,  melts  at  182°,  and  is  insoluble 
in  hydrochloric  acid  and  dilute  soda.  It  only  reduces  Fehling's  solu- 
tion after  vigorous  boiling. 

The  corresponding  acetowe-derivative,  NHPh'CS*NPh*N!CHMe2, 
forms  thick,  white  needles,  melts  at  160°,  and  is  soluble  in  warm 
hydrochloric  acid.  It  does  not  act  on  Fehling's  solution  even  when 
boiled  with  it. 

Acetyl- a,-dtphenyisemicarhazide,  NHAc'NPh'CO'NHPh,  is  obtained 
hj  heating  acetylphenylhydrazine  with  phenylcarbimide.  It  forms 
small,  white  needles  melting  at  175 — 176°,  and  reduces  Fehling's 
solution  on  boiling.  An  isomeric  compound,  melting  at  183°,  which 
is  probably  acetyl- ^-diphenylsemicarhazide,  NPhAcNH'CO'NHPh,  is 
formed  when  diphenylsemicarbazide  is  treated  with  acetic  anhydride. 

Acetyl-oi-diplienylthiosemicarhazide,  'N'HAcNPh'CS'NHPh,  forms 
very  pale  yellow  needles  melting  at  131 — 132°. 

Form,ijl-a-diphenylsemicarhazide,  NHPh-CO-NPh-NH-COH,  closely 
resembles  the  acetyl-compound,  and  melts  at  171 — 172°.  The  cor- 
responding thio-comjoound  crystallises  in  white  needles  melting  at 
128—129°. 

Butyryl-cc-dijphenylsemicar'bazide  forms  small  needles  melting  at 
155°,  whilst  the  corresponding  ^/ito-compound  melts  at  117 — 118°. 
Butyrylphenylhydrazide  may  be  most  conveniently  prepared  by 
adding  butyric  chloride  to  a  dilute  ethereal  solution  of  phenylhydr- 
azine  (2  mols.)  ;  phenylhydrazine  hydrochloride  is  precipitated,  and 
the  solution  of  the  hydrazide  may  then  be  evaporated.  The  com- 
pound melts  at  103 — 104°  (stated  as  113 — 114!°  by  Michaelis  and 
Schmidt,  Annalen,  252,  308). 

Benzoyl-cC'dijphenylseTnicarhazlde  forms  slender  needles  melting  at 
156°. 

Phenylacetyl-oc-diphenylsemicarhazide, 

NHPh-CO-NPh-NH-CO-CHsPh, 

melts  at  144°,  whilst  the  ^^io-compound  melts  at  125 — 126°. 

Cmnamyl-ci-diplienylse'inicarhazLde  forms  small  needles  melting  at 
218—219°. 

The  acetyl-derivative  of  benzylphenylhydrazine,  a  secondary  hydr- 
azine, reacts  in  a  similar  manner  with  phenylcarbimide,  acetylbenzyl- 
diphenylsemicarhazide,  !N'HPh'CO*NAc*NPli*C7ll7,  which  melts  at  145°, 
being  formed. 

The  hydrazides  of  bibasic  acids  do  not  appear  to  react  with  phenyl- 
-carbimide  or  thiocarbimide.  A.  H. 

2^2 
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Diazobenzene  Perbromide.  By  E.  Bambekgek  (Ber.,  27,  1273 — 
1278). — Diazobenzene  perbromide,  when  shaken  with  an  aqueous  sohi- 
tion  of  sodium  hydroxide  cooled  with  ice,  yields  nitrobenzene, 
benzenediazoic  acid,  and  small  quantities  of  azobenzene,  benzoquinone, 
orthonitraniline,  diphenyl,  and  carbylamine,  together  with  some 
quantity  of  resinous  products.  The  formation  of  nitrosobenzene  from 
the  perbromide  is  in  accordance  with  its  properties  as  tribroraophenyl- 
hydrazine,  which,  when  treated  with  alkalis,  should  yield  nitroso- 
phenylhydroxylam-ine,  and  then  the  latter  decomposes  according  to 
the  equation  OH-NPh-NO  =  PhNO  +  JSTOH.  The  greater  portion 
of  the  nitrosophenylhydroxylamine,  however,  undergoes  molecular 
change  with  the  formation  of  benzenediazoic  acid.  The  production 
of  nitrosobenzene  is  not  due  to  the  oxidation  of  diazobenzene  by  hypo - 
bromite,  for  only  a  very  minute  quantity  of  nitrosobenzene  is  formed 
when  an  acid  diazochloride  solution  is  added  to  an  alkaline  bromine 
solution. 

The  nitrosobenzene  is  obtained  from  the  product  of  the  reaction  by 
extraction  with  ether.  The  ethereal  solution  also  contains  azobenzene, 
benzoquinone,  and  very  small  quantities  of  nitrobenzene,  carbylamine, 
and  diphenyl. 

The  alkaline  liquid,  after  extraction  with  ether,  contains  benzene- 
diazoic acid,  orthonitraniline,  and  probably  a  salt  of  nitrosophenyl- 
hydroxylamine, since  the  barium  salt,  prepared  by  adding  barium 
chloride  to  the  neutralised  solution,  when  treated  with  sulphuric  acid, 
yields  a  small  quantity  of  nitrosobenzene  as  well  as  benzenediazoic 
acid.  E.  C.  R. 

Phenyihydroxylamine.  By  E.  Bamberger  (Ber.,  27,  1548 — 
1557). — The  preparation  of  y3-phenylhydroxylamine  (this  vol.,  i,  373, 
409)  from  nitrobenzene  is  a  matter  of  difficulty,  since  the  experimental 
conditions  cause  the  yield  to  vary  from  0  to  57  per  cent. ;  the  physical 
state  of  the  zinc-dust  is  of  primary  importance,  and  in  order  to  obtain 
good  results  it  is  necessary  to  test  each  sample  before  use,  and  to 
modify  the  conditions  accordingly.  Phenyihydroxylamine  is  rapidly 
oxidised  to  azoxy benzene  on  exposure  to  air,  but  may  be  kept  for  an 
unlimited  time  in  dry,  air-tight  vessels;  on  heating  at  100°,  it  is 
resolved  into  azobenzene,  aniline,  azoxybenzene,  paramidophenol,  and 
small  quantities  of  other  substances ;  boiling  with  water  causes  a 
similar  decomposition,  nitrosobenzene  being  also  formed.  Alkalis 
convert  phenyihydroxylamine  immediately  into  nitrobenzene,  which 
then  gradually  changes  into  azoxybenzene.  The  hydrochloride y 
NHPh*OH,HCl,  is  colourless  and  crystalline. 

The  henzyUdene-derivafive,  CHPh<^  i        ,    crystallises    in   lustrous, 

highly  refractive  prisms,  melts  at  108*5 — 109°,  reduces  alkaline  cop- 
per solution  on  heating,  and  is  resolved  into  benzaldehyde  and  par- 
amidophenol (see  below)  by  the  action  of  mineral  acids. 

Phenyihydroxylamine  is  readily  converted  into  paramidophenol  on 
treatment  with  acids,  quantities  of  azobenzene,  and  other  substances, 
varying  according  to  the  experimental  conditions,  are  simultaneously 
produced. 


ORGANIC  CHEMISTRY.  41*i 

By  the  action  of  nitrons  acid  on  phenylhydroxylamine,  the  nitros- 
amine,  NO'NPh'OH,  is  formed,  and  crystallises  from  light  petroleum 
in  long,  flat,  lustrous  needles  melting  at  58'5 — 59°;  it  gives  Lieber- 
raann's  reaction,  and  although  certain  specimens  were  stable,  others 
decomposed  spontaneously ;  the  cause  of  this  has  not  yet  been  de- 
termined. The  yield  is  85 — 90  per  cent,  of  the  theoretical.  Nitroso- 
phenylhydroxylamine  is  immediately  converted  into  nitrosobenzene 
on  heating  with  acids  or  water ;  with  acids  at  ordinary  temperatures, 
a  diazo-compound  is  formed  in  addition.  The  nitrosamine  reduces 
alkaline  silver  solution  with  difficulty,  and  alkaline  copper  solution 
not  at  all.  The  author's  previous  suggestion  that  the  formation  of 
nitrosobenzene  from  diazobenzene  perbromide  is  preceded  by  that  of 
nitrosophenylhydroxylamine  (preceding  abstract)  is  confirmed.  The 
potassium  salt,  N^O'NPh'OK,  crystallises  in  lustrous  plates,  resembling- 
naphthalene,  and  explodes  on  heating.  The  sodium  and  barium  salts 
are  crystalline.  The  silver,  copper,  mercuric,  and  lead  salts  are  spar- 
ingly soluble.  Nitrosobenzene  is  formed  by  the  oxidation  of  phenyl- 
hydroxylamine ;  with  potassium  dichromate  and  sulphuric  acid  the 
yield  is  90  per  cent,  of  the  theoretical.  J.  B.  T. 

Hydrogen  Cyanide  a  Reagent  for  Symmetrical  Oximes, 
Hydrazones,  and  Anil-compounds.  By  W.  v.  Miller,  J.  Plochl, 
and  others  (Ber.,  27,  1281 — 1296). — The  authors  have  already  shown 
that  oximes  and  hydrazones  with  fatty  alkyl-groups  take  up  the 
elements  of  hydrogen  cyanide,  but  that  those  with  aromatic  groups 
do  not,  whereas  anil-compounds,  both  of  the  fatty  and  aromatic 
.series,  form  additive  compounds  with  hydrogen  cyanide  (Abstr.,  1892, 
1189).  The  only  exception  to  this  is  found  in  the  behaviour  of  the 
anhydro  compounds  of  pyruvic  acid  with  amimes,  for  instance, 
NPh!CMe*COOH,  &c.  The  authors  have  now  arrived  at  the  follow- 
ing conclusions: — I.  All  compounds  of  the  type  R'CiN'R'  which 
combine  with  hydrogen  cyanide  are  symmetrical  as  regards  the 
nitrogen  action,  that  is,  the  three  bonds  of  the  nitrogen  lie  in  one 
plane,  and  stereoisomerides  do  not  exist.  2.  If,  of  two  isomeric  com- 
pounds of  the  above  type,  one  combines  with  hydrogen  cyanide,  then 
the  other  is  not  a  stereoisomeride,  but  either  a  structural  isomeride 
or  a  polymeride.  3.  All  simple  molecular  compounds  which  do  not 
combine  with  hydrogen  cyanide  contain  asymmetrical  nitrogen.  The 
asymmetry  of  anil-compounds  is  determined  by  the  distinct  acid  or 
basic  properties  of  the  radicle  combined  with  the  typical  carbon  atom, 
as  for  example  in  the  anilide  of  pyruvic  acid. 

The  anilides  and  toluidides  of  the  glucoses,  like  other  anilides,  com- 
bine with  hydrogen  cyanide,  and  are  converted  into  stable  nitriles, 
they  must,  therefore,  have  the  following  constitution,  glucose  anilide 
and  galactose  anilide,  OH-CH3'[CH'OHl4*CHINPh,  levulose  anilide, 
OH-CH2-[CH-OH]3-C(ISrPh)-CH2-OH.  The  nitriles  are  obtained  by 
allowing  the  anilides  to  remain  for  some  timewdth  dilute  hydrocyanic 
acid  at  the  ordinary  temperature,  or  by  heating  the  anilides  with 
aqueous  hydrocyanic  acid  in  a  sealed  tube  at  40°.  The  nitriles  de- 
compose when  heated  above   the   melting    point  with    evolution  of 
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liydrogen  cyanide,  and  when  warmed  witli  alkalis  or  water  evolve  an 
odour  of  isonitriles. 

Anilidoglucose  ci/cmidc  crystallises  in  bnnclies  of  needles,  and  melts 
at  166 — 168° ;  toluidogliicose  cyanide  melts  at  128''  ;  anilidogalactosc 
cyanide  melts  at  138° ;  toluidogalactose  cyanide  melts  at  145 — 146° ; 
anilidolevulose  cyanide  melts  at  131°. 

When  the  above  nitriles  are  allowed  to  remain  for  some  time  with 
fuming  hydrocliloric  acid,  they  yield  strongly  acid,  syrupy  compounds 
which  reduce  silver  and  copper  solutions.  Crystalline  plienylhydra- 
zides  are  obtained  when  the  nitriles  are  hydrolysed  by  allowing  them 
to  remain  with  very  dilute  alkali,  and,  after  acidifying  the  solution 
with  acetic  acid,  warming  with  phenylhydrazine.  The  hydrazides, 
Avhen  treated  with  concentrated  sulphuric  acid  and  ferric  chloride, 
give  a  reddish-violet  coloration. 

Anilidoglucosecarhoxylic  acid  jpTienylliydrazide  crj^stallises  in  long 
interlacing  needles,  and  melts  at  210°  ;  toluidoglucosecarhoxylic  acid 
phenylhydrazide  crystallises  in  plates,  and  melts  at  211 — 212°  ;  anil- 
idogalactosecarhoxijlic  acid  phenylhydrazide  melts  at  203°;  toluido- 
galactosecarhoxylic  acid  phenylhydrazide  melts  at  206°. 

Glucoseoxime  does  not  combine  with  hydrogen  cyanide  either 
at  the  ordinary  temperature  or  when  warmed  at  40°.  The  hydrazone 
and  osazone  also  do  not  combine  with  hydrogen  cyanide. 

Aldoleanilide,  OH-CHMe'CHs-CHINPh,  is  obtained  by  adding  anil- 
ine to  aldole  in  ethereal  solution.  It  melts  at  73 — 75°.  The  nitrile 
is  best  prepared  by  adding  an  ethereal  solution  of  aldole  to  a  mixture 
of  aniline  and  hydrogen  cyanide  dissolved  in  ether.  The  product, 
a.-phenyla'tnido-^^i-hydroxyvaleronitrile^ 

0H-CHMe-CH2-CH(CN)-NHPh, 
is  a  viscid,  greenish-yellow  oil.  When  hydrolysed  with  hydrochloric 
acid,  it  yields  the  lactone,  ]S'HPh'CH<pTT  >CHMe,  which  crystal- 
lises in  needles,  and  melts  and  decomposes  at  59°.  a-Phenylamido- 
7-hydroxyvaleric  acid  is  obtained  by  treating  the  lactone  with 
sodium  hydroxide ;  it  crystallises  in  small  nodules,  and  melts  and  de- 
composes at  143°. 

The  phenylhydrazide  of  aldole  is  prepared  in  a  similar  way  to  the 
anilide  ;  it  is  a  reddish  oil.  The  nitrile  is  a  viscid,  greenish  oil, 
which,  when  rubbed  with  concentrated  hydrochloric  acid,  yields  the 

lactone,  N2H2Ph*CH<^pTT  ^CHMe,  which  crystallises  in  lustrous 
leaflets,  and  melts  at  113°.  E.  C.  R. 

Salts  of  Phenylhydrazine.  By  H.  J.  F.  di;  Vries  {Ber.,  27, 
1521 — 1522). — Phenylhydrazine  formate  is  a  colourless,  crystalline 
mass,  which  becomes  yellowdsh-brown  in  the  air ;  it  is  very  readily 
soluble  in  water,  and  melts  at  89 — 90°.  Phenylhydrazine  lactate  melts 
at  102 — 103°.  Formylphenylhydrazine,  which  is  obtained  instead  of 
phenylhydrazine  formate  when  an  excess  of  formic  acid  is  mixed  with 
phenylhydrazine,  melts  at  140°,  and  not  at  145°,  as  stated  by  other 
investigators.  A.  H. 
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Dihydroxamic  acids.  By  W.  Lossen  {Ber.,  27,  1481). — The 
action  of  alkalis  on  dihydroxamic  acids,  which  Hantzsch  (this  vol.,  i, 
364)  thinks  he  has  studied  for  the  first  time  in  the  case  of  benz- 
acethydroxamic  acid,  was  described  long  ago  by  the  author. 

C.  F.  B. 

Nitrogen  Halogen  Compounds.  By  F.  Lexgfeld  and  J. 
Stieglitz  (Amer.  Ghem.  /.,  16,  370 — 372 ;  compare  Abstr.,  1893,  i, 
310,631). — Methylicparanitrophenylcar'bamate^  N02*C6H4'NH*COOMe, 
results,  together  with  paranitraniline,  from  the  reaction  between 
paranitrobenzobromamide  and  sodium  methoxide.  It  forms  light, 
yellow  crystals,  melts  at  176°,  and  volatilises  when  carefully  heated, 
otherwise  it  explodes.  It  is  identical  with  the  carbamate  synthetised 
from  paranitraniline  and  methylic  chlorocarbonate.  The  paranitranil- 
ine obtained  as  a  co-product  in  the  first  process  obviously  results 
from  the  decomposition  of  the  carbamate. 

Methylic  methylcar hamate,  NHMe'COOMe,  results  in  a  similar 
manner  from  the  reaction  between  acetobromaraide  and  sodium 
methoxide,  and  is  also  identical  with  the  synthetical  product.  It  is  a 
colourless  oil  of  peculiar  odour,  and  boils  at  55 — 60°  under  a  pres- 
sure of  25  mm.,  and  at  158°  under  the  ordinary  pressure. 

Jn.  W. 

Blue  Lakes  derived  from  Dibromogallanilide ;  Blue  Reactions 
of  Polyphenols.  By  P.  Cazenel^ve  (Compt.  rend.,  118, 1046—1048). 
— When  ammonia,  or  potassium  or  sodium  hydroxide,  is  added  care- 
fully to  a  solution  of  dibromogallanilide,  a  deep  indigo-blue  compound 
is  formed  which  is  readily  decomposed  by  excess  of  air  or  an  excess  of 
alkali.  The  blue  colour  becomes  green,  and  then  yellow.  Under  the 
same  conditions  calcium  or  barium  hydroxide  yields  a  white  precipi- 
tate, which  becomes  blue  on  contact  with  air,  the  blue  compound  re- 
maining unaltered  when  left  in  contact  with  water ;  a  feeble  acid, 
such  as  carbonic  acid,  decomposes  the  blue  substance,  and  sets  free  a 
red  acid  which  is  decomposed  by  strong  acids.  The  calcium  and 
barium  lakes  alter  in  contact  with  air,  but  the  zinc  compound  is  more 
stable.  It  is  prepared  by  adding  zinc  acetate  solution  to  a  dilute 
alcoholic  solution  of  dibromogallanilide  in  the  proportion  of  2  mols.  of 
the  former  to  one  of  the  latter,  and  is  at  first  white,  but  becomes  blue 
when  exposed  to  air.  The  blue  compound  can  be  dried  over  sulphuric 
acid  without  undergoing  appreciable  alteration  ;  it  has  the  composi- 
tion NHPh-CO-C6Br202(OaZn)-OH. 

It  is  noteworthy  that  all  polyphenols  derived  from  pyrogallol  yield 
blue  compounds.  Gallic  acid,  dibromogallic  acid,  methylic  dibromo- 
gallate,  and  the  other  ethereal  salts,  and  the  gallanilide,  yield  blue 
compounds  which  remain  unaltered  in  contact  with  water  for  a  long 
time.  Purpurogallin  and  pyrogalloquinone  yield  fugitive  blue  com- 
pounds with  ammonia.  C.  H.  B. 

lodoso-  and  lodoxy-compounds.  By  C.  Willgekodt  (/.  pr. 
Chem.,  [2],  49,  466 — 482). — In  the  first  portion  of  this  paper  the 
author  replies  to  the  criticisms  of  V.  Meyer  (Abstr.,  1893,  i,  713). 

By  chlorinating  orthiodobenzoic  acid  in  chloroform,  yellow 
prisms,  which  melt  and  decompose  at  115 — 123",  and  are  unstable  iu 
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ail",  are  obtained.     The  composition  of  this  compound  agrees  with  tlic 

formula   C6H4<^yp,]>0.      When    the   clilorination   is   conducted   in 

j:?lacial  acetic  acid,  a  different  chlorine  derivative  is  obtained  ;  this 
melts  and  partially  decomposes  at  95°.  lodosobenzoic  acid  (ortho- 
hydroxyiodobenzoate)  has  been  prepared  from  the  first-mentioned 
chloride  by  Meyer  (Abstr.,  1893,  i,  507)  ;  by  passing  hydrogen 
chloride  through  a  glacial  acetic  acid  solution  of  the  acid,  prisms  are 
formed  which  are  apparently  identical  with  the  second  chloride  re- 
ferred to  above  ;  they  melt  and  decompose  at  85 — 90° ;  water  decom- 
poses  them   with   formation  of   iodosobenzoic    acid.       The   nitrate, 

C6H4<j^j^Q  \!>0)  was    prepared    by   heating  a  glacial  acetic  acid 

solution  of  iodosobenzoic  acid  with  fuming  nitric  acid ;  it  is  decom- 
posed by  water  into  nitric  acid  and  iodosobenzoic  acid. 

A.  G.  B. 

Preparation  of  the  Peroxides  of  the  Acid  Radicles.  By  H.  v. 
Pechmann  and  L.  Vanino  (Ber.,  27,  1510 — 1512). — Benzoic  peroxide 
can  be  readily  prepared  by  shaking  a  10  per  cent,  solution  of  hydro- 
gen peroxide  with  aqueous  soda  and  benzoic  chloride,  a  yield  of  70 
per  cent,  being  obtained.  This  modified  method  may  also  be  applied 
to  the  preparation  of  the  peroxides  derived  from  the  bibasic  acidg 
which  Brodie  was  unable  to  obtain,  but  the  yields  are  not  so  satis- 
factory. 

Phthalic  peroxide,  C8H4O4,  is  best  prepared  by  shaking  a  solution  of 
sodium  peroxide  in  aqueous  sodium  acetate  with  phthalic  chloride. 
It  is  a  crystalline  powder,  insoluble  in  the  ordinary  solvents.  It  melts 
when  carefully  heated  at  133"5°,  but  explodes  when  rapidly  heated 
or  when  struck.  The  substance  may  be  analysed  by  heating  it  with 
a  standard  solution  of  stannous  chloride.  It  possesses  all  the  charac- 
teristic properties  of  the  acid  peroxides,  liberates  iodine  from  potas- 
sium iodide,  decolorises  indigo,  &c.  A.  H. 

Bismuth  Salts.  By  B.  Fischer  and  E.  GRtJizNER  (Arch.  Pharm., 
231,  680 — 686). — After  reviewing  the  past  work  on  "  bismuthum 
salicylicum,"  all  of  which  shows  the  variability  of  the  commercial 
product,  the  authors  recommend  the  following  method  of  obtaining  a 
basic  bismuth  salicylate  of  constant  composition,  namely  BiO'CvHsO:,. 
Crystallised  bismuth  nitrate  is  dissolved  in  about  four  times  its 
weight  of  dilute  acetic  acid  (concentration  not  stated),  the  solution 
is  diluted  with  about  40  times  its  weight  of  water,  and  the  bismuth 
precipitated  as  hydroxide  by  the  addition  of  ammonia.  The  precipi- 
tate is  washed  and  mixed  with  a  molecular  proportion  of  salicylic 
acid.  After  a  heating  of  some  duration  on  the  water  bath,  a  magma  of 
crystals  of  basic  bismuth  salicylate  is  formed.  This  is  drained  and 
dried,  first  on  a  porous  tile  and  then  in  the  air  bath  at  70 — 75°.  The 
preparation  is  a  dry,  electrical,  white  powder,  consisting  of  micro- 
scopic prisms,  reddening  moistened  blue  litmus  only  after  a  time,  ^o 
salicylic  acid  can  be  detected  in  cold  water  in  which  the  powder  has 
been  shaken. 
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Bismuth  subgallate  (dermatol),  C6H2(OH)3-COO-Bi(OH)2,  may  be 
prepared  by  a  similar  method  from  bismuth  hydroxide  and  gallic 
iicid.  It  is  a  sulphur-yellow  powder,  which  does  not  part  with  gallic 
acid  either  to  alcohol  or  to  hot  water.  A.  G.  B. 

Methylic  Parahydroxybenzoate.  By  C.  H.  v.  Hoessle  (J.pr. 
Ghem.^  [ii],  49,  501 — 502). — Ladenburg  and  Fitz  prepared  this  com- 
pound, but  they  were  dealing  with  an  impure  product  when  they 
determined  its  constants  (Annalen,  141,  250).  It  crystallises  in 
monoclinic,  stellate  needles,  melts  at  131°,  and  boils  at  270 — 280°. 
Its  acetyl- deriYcitiye  crystalUses  in  slender,  felted  needles,  dissolves  in 
alcohol,  and  melts  at  85°.  The  henzoyl-deriYaiive  crystallises  in 
slender,  white  needles,  and  melts  at  185° ;  it  dissolves  in  hot  alcohol, 
but  not  in  water.  A.  G.  B. 

Reduction   Product  of  Orthosulphobenzoic   Chloride.     By 

W.  Jones  (Amer.  Chem.  /.,  16,  366 — 369). — Orthosulphobenzoic 
chloride  is  reduced  by  aqueous  potassium  hydrosulphide,  with  de- 
velopment of  much  heat,  to  the  corresponding  sulphonephthalide.  This 
separates  when  the  well-diluted  product  is  acidified  with  hydro- 
chloric  acid.  The  same  compound  is  obtained  when  zinc  and  dilute 
hydrochloric  acid  are  substituted  for  the  hydrosulphide.  The  product 
is  dissolved  in  dilute  caustic  alkali,  and  isolated  as  before. 

pXT 

SuljphonephthaUde,  CJii<^(^r^^'^0,  forms    colourless  crystals,  and 

melts  and  decomposes  at  287 — 289°.  It^reduces  permanganate,  and  is 
oxidised  by  concentrated  nitric  acid  to  orthosulphobenzoic  acid.  It 
forms  a  fluorescent  compound  with  resorcinol,  but  oxidation  probably 
occurs  at  an  intermediate  stage.  The  constitution  of  the  phthalide  is 
probably  that  represented  by  the  above  formula,  but  is  still  under 
investigation.  Jn.  W. 

Indoxazenes.  By  A.  Hetdenkeich  (Ber.,  27,  1452 — 1456 ;  com- 
pare Cathcart  and  V.  Meyer,  Abstr.,  1893,  i,  94). — Orthohromophenyl- 
tolyl  ketone  is  prepared  by  the  action  of  aluminium  chloride  on  ortho- 
bromobenzoic  chloride  and  toluene,  and  crystallises  from  alcohol  in 
long  needles  melting  at  92 — 93°.     The  oxime  is  crystalline,  and  melts 

at  138 — 140°.  Tolylindoxazeney  I  ^C*C6H4Me,  is  formed  by  heat- 
ing the  preceding  compound  with  aqueous  alkali  or  sodium  ethoxide, 
and  crystallises  in  long,  colourless  needles ;  it  boils  at  344 — 346°,  and 
melts  at  81 — 82°.  The  t/miYro-derivative  is  crystalline,  and  melts  at 
187 — 188°.  Dibromohenzophcnone^  prepared  from  orthobromobenzoic 
chloride,  bromobenzene,  and  aluminium  chloride,  crystallises  from 
alcohol,  and  melts  at  51 — 52°.     The  oxlme  is  crystalline,  and  melts  at 

140 — 142°.    Farabromophenylindoxazenej   i  ^  .J^C'CeHiBr,  crystallises 

in  long  needles,  and  melts  at  132 — 133°.  Etlioxyortliohromohenzo- 
phenone  is  prepared  in  a  similar  manner  to  the  preceding  ketones, 
and   forms   greenish   crystals  melting   at    79°.     The   oxime  melts  at 
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161 — 163°.     EthoxypTienylmdoxazene,   '    ^C'CeHi'OEt,  is  deposited 

from  alcohol  in  brownish  crystals  melting  at  59 — 61°.  Methoxyortho- 
bromohenzophenone  is  colourless  and  crystalline,  and  melts  at  95 — 95'5°. 
The  oxime  could  not  be  obtained  in  a  state  of  purity.    Methoxyplienyl- 

indoxazerie,   i    ^C'C6H4'OMe,  is  deposited  from  alcohol  in  slender, 

lustrous  crystals  melting  at  100 — 101°.  Attempts  to  extend  this  re- 
action to  the  thiophen  and  naphthalene  series  were  nnsuccessful,  it 
was  not  even  possible  to  prepare  the  corresponding  ketones. 

J.  B.  T. 

Benzidinethiocarbimides.  By  M.  Jaff^  (Ber.,  27, 1557 — 1561). 
— Diphenylenedithiocarhimide,  Ci2H8(NCS),  is  prepared  by  the  inter- 
action of  benzidine  and  thiocarbonyl  chloride  at  180°,  and  crystallises^ 
from  benzene  in  highly  refractive,  colourless  needles  melting  at  203°. 
By  the  action   of   ammonia,  tw^o  compounds  are    formed,  the   one,. 

pa.'M'XT.p  XT 

NH<^  I        ,  crystallises  from  benzene  in  lustrous  plates,  which 

Ob'jNJjL*  06114 

remain  unmelted  at  300° ;  the  second  is  diphenylenedithiocarb amide, 

Ci2H8(NH*CS*NH2)2 ;  this  is  obtained  pure  by  the  action  of  alcoholic 

ammonia  on  the  imide,  and  is  only  soluble  in  nitrobenzene.    Diphenyl- 

cnediisopropyltMocarbamide  is  prepared  by  heating  benzidinethiocarb- 

imide   and  isopropyl amine  in  benzene   solution ;   it  is   a   colourless, 

amorphous  powder,  which  is  unmelted  at  300°;  a  second  modification, 

crystallising  in  needles,  is  deposited  from  the  mother  liquor,  and  melts 

at  170°.     Diphenylenediamyldithiocarbamide  is  prepared  in   a  similar 

manner  to  the  preceding  compound,  which  it  closely  resembles,  the 

mother  liquor  on  standing  deposits  diphenyleneamyldithiocarba'mide, 

C5Hu'N"<^  I       ,  which    is    crystalline,  and    melts    at   about 

Gb'riH'C'GtLd 

148°. 

Diphenylenedioi'thotoIylditMocarbamide,  prepared  from  orthotoluidine 

and  benzidinethiocarbimide  is  amorphous,  is  not  melted  at  300°,  and  on 

repeatedly  heating  in  benzene  solution  becomes  insoluble.     Diphenyl- 

enediphenyldithiocarbamide  is  already  known,  and,  like  the  preceding-^ 

compound,  exists  in  a  colloidal  form  ;  by  the  action  of  phenylhydrazine 

.,      .7.         .      .     .,     C6H4-NH-CS-NPh  ,  .,      ,       ,.       . 

the  thzosemicarbazide,    '  I       ,  together  with    the  dtsemi- 

carbazide,  C26H24N6S2,  are  formed  ;  the  former  crystallises  from  benzene 
in  thin  plates,  and  melts  and  decomposes  at  220 — 230°,  the  latter 
is  amorphous,  insoluble,  and  does  not  melt.  TJnsym7)ietrical  dipTienyl- 
enetetraisobutyldithiocarbamide,  Cj2H8[NH*CS*N(C4H9)2]2,  from  benzid- 
inedithiocarbamide  and  diisobutylamine.  crystallises  from  alcohol  in 
colourless  needles  melting  at  185°.  The  corresponding  amyl  derivative 
crystallises  in  needles  melting  at  162.°  A  second  modification  melting 
at  123°  was  also  obtained.  Diphenylenedimethyldiphenyldithiocarb- 
amide,  from  the  thiocarbamide  and  methylaniline,  is  crystalline. 
Diphenylenedipiperidylditliiocarbamide  crystallises  from  alcohol  in 
slender,  colourless  needles,  melts  at  214 — 215°,  and  by  prolonged  heat- 
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ing  with  benzene  is  converted  into  an  insoluble  modification,  which 
does  not  melt.  J.  B.  T. 


Tetramethyldiamidobenzhydrol.  By  H.  Weil  (Ber.,  27,  1403 
— 1409). — The  reactions  described  below  resemble  those  of  ketones 
and  aldehydes,  and  lead  to  the  conclusion  that  tetramethyldiamido- 
benzhydrol has  not  the  constitution  OH*CH(C6H4'NMe3)2,  but 
NMea-CeHi-CO-CeHe-NMea,  or,  possibly, 

NMe2-C6H,-C(OH):CeH4:NHMe2, 

in  which  one  of  the  benzene  rings  is  dihydrogenised.  In  the  case  of 
the  action  of  sodium  hydrogen  sulphite  or  of  hydrogen  cyanide  the 
CO  group  may  be  supposed  to  first  react  as  usual,  an  interchange  of 
OH  and  H  then  taking  place,  with  subsequent  loss  of  H2O  and  forma- 
tion of  the  substance  actually  obtained. 

Tetramethyldiamidobenzhydrol  yields  with  hydroxylamine  the 
oxime,  NMe2-C6H4*C(]N'OH)-C6Ho'NMe2,  melting  and  decomposing 
at  154".  With  sodium  hydrogen  sulphite  it  yields  the  sodium 
salt  of  a  sulphonic  acid,  S03H*CH(C6H4'NMe2)2,  which,  when  heated, 
evolves  sulphurous  anhydride  at  120 — 130° ;  the  acid  can  also 
be  obtained  by  the  action  of  sulphurous  anhydride  on  the  hydrol 
in  alcoholic  solution.  With  hydrogen  cyanide,  it  yields  a  nitriley 
CN'CH(C6H4*NMe2)2,  which  melts  at  124°,  and  behaves  like  a  leuco- 
base,  being  capable  of  oxidation  to  a  green-colouring  matter.  The 
nitrile  can  be  converted  by  hydrolysis  into  a  carboxylic  acidy 
COOH*CH(C6H4'N'Me2)2,  which  greatly  resembles  the  sulphonic  acid 
in  physical  properties.  When  the  hydrol  is  boiled  with  a  concen- 
trated solution  of  ammonium  acetate  carefully  kept  feebly  alkaline 
with  ammonia,  a  compound  ]SH[CH(C6H4*NMe2)2]2,  melting  at  185°, 
is  formed.  C.  F.  B. 


Ketotetrahydronaphthalene.    By  E.  Bamberger  and  A.  Voss 
(Ber.,  27,  1547 — 1548). — The  preparation  of  ketotetrahydronaphthal- 

ene,  C6H4<^    ^  '      ,  from  tetrahydronaphthalene  chlorhydrin, 
CHo'CO 

CH2-CHC1 

'    *^GH2-CH-0H' 

by  distillation  with  magnesium  carbonate  or  quinoline  has  been  pre- 
viously described  (Abstr.,  1893,  1591).  The  yield  is  small.  The 
ketone  is  a  colourless,  highly  refractive  oil,  which  solidifies  in  a 
freezing  mixture,  melts  at  18°,  and  boils  at  138"  under  16  mm. 
pressure ;  under  ordinary  pressure,  the  boiling  point  is  130 — 140°, 
and  a  portion  is  decomposed  into  naphthalene  and  water.  Tho 
sodium    hydrogen    sulphite    derivative     crystallises    in    colourless, 

CH  'CHo 
lustrous  plates.     The  pTienylKydrazone,  C6H4<^  1  ^  ttoi,'  ^^  ^^" 

dl2*C''-N2lH  h 
posited  in  colourless,  lustrous  crystals  which  melt  at  1075 — 108° ;  it 
rapidly  decomposes   on  exposure  to  sunlight,  and  gives  Billow's  re- 
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action.      The   oxime,    C«H4<      J^  A.at/-.tt'    crystallises    from    dilute 

Orlj'L'.iNUxi 

alcohol  in  silky,  lustrous,  stellate  needles  melting  at  87*5 — 88°. 

J.  B.  T. 

Derivatives  of  Naphthyl  Ethyl  Ether,  By  P.  Heermann  (/. 
pr.  Ghem.  [2],  49,  504).— A  i^eply  to  Duisberg  (this  vol,,  i,  336). 

/3-Anthraquinone.  By  K.  Lagodzixski  (Ber.,  27,  1438 — 1439). 
— When  2-hydroxyanthracerie  is  heated  in  alcoholic  solution  with 
sodium  nitrite  and  zinc  chloride,  it  is  converted  into  a  salt  of  nitroso- 
hydroxi/atdkracene,  Avhich  in  the  free  state  forms  a  brown  mass.  On 
treatment  with  stannous  chloride  and  hydrochloric  acid  this  is 
reduced  to  amidohydroxy anthracene,  the  hydrochloride  of  which  crys- 
tallises in  slender,  matted  needles,  which  do  not  change  in  the  air. 
When  this  substance  is  oxidised  by  means  of  chromic  acid,  a  new 
anthraquinone  is  formed  which  crystallises  from  a  mixture  of  benzene 
and  light  petroleum  in  beautiful,  orange-yellow  needles,  and  is  almost 
insoluble  in  water.  It  melts  and  decomposes  at  about  180°.  With 
phenylenediamine  it  reacts  with  great  readiness,  forming  an  azine, 
which  exhibits  the  usual  reactions  with  acids.  It  has  not  yet  been 
determined  whether  the  compound  is  a  1 :  2-  or  a  2  :  3-quinone. 

A.  H. 

Truxene.  By  C.  Liebermann  {Ber.,  27,  1416— 1418).— A  pole- 
mical paper  in  relation  to  the  author's  work  (with  Bergami)  {Ber., 
22,  782;  23,  317)  and  that  of  Kipping  (Proc,  1892,  107;  Trans., 
1894,  269). 

The  Truxillic  acids.  By  H.  Lange  {Ber.,  27,  1410—1415).— 
7-Truxillic  acid  yields  derivatives  with  toluidine  which  are  analogous 
to  those  obtained  with  aniline  (Abstr.,  1893,  i,  418).  ^/-Truxillotolmdic 
acid,  HOOC'CieHu'CO'NH'CeHiMe,  forms  white,  needle-shaped  crys- 
tals, melts  at  268°,  and  is  less  soluble  in  aqueous  soda  than  7-truxillic 
acid  itself.  The  barium  salt  is  sparingly  soluble  in  water.  ^/-Truxillo- 
ditoluidide,  Ci6Hu(CO'NH'C6H4Me)2,  is  obtained  by  the  use  of  an 
excess  of  toluidine,  and  melts  at  289°. 

All  the  three  isomeric  truxillic  acids  react  with  phenylhydrazine  to 
form  hydrazides.  The  a-acid  only  forms  one  compound,  oc-truxillodi- 
phenylhydrazide,  Ci6Hu(CO*]SrH*NHPh)2,  which  is  insoluble  in  the 
usual  reagents  and  in  alkalis,  but  crystallises  from  phenol  or  acetin 
in  white  needles  melting  at  320°. 

r^-Truxillodiplie7iylhydrazide  is  a  similar  substance,  and  melts  at 
305°.  When  truxillic  anhydride  is  heated  with  phenylhydrazine, 
however,  r^-truxilloplienylliydrazlde,  Ci6Hi4(CO)2N'*NHPh,  is  obtained. 
This  compound  is  also  sparingly  soluble  in  most  solvents,  and  sepa- 
rates from  acetic  acid  in  white  prisms  melting  at  249°.  It  corre- 
sponds with  the  hydrazide  obtained  from  the  y3-acid,  and  marks  the 
distinction  between  these  two  and  the  a-acid,  which  is  incapable  of 
forming  an  anhydride.  7-Truxillic  acid  reacts  with  sulphuric  acid  in 
a  different  manner  from  the  a-  and  ^-acids  (Abstr.,  1889,  698).  No 
truxillodisulphonic  acid  or  truxone  is  produced,  but  the  acid  is  con- 
verted into  dicinnamenedistdpho7iic  acid,  Ci3Hu(S03H)2. 
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A  number  of  acid  salts  of  the  a-  and  7-acids  have  also  been  pre- 
pared, the  bibasic  character  of  these  acids  being  thus  further  con- 
firmed. Hydrogen  silver  a-truxillate,  COOH'CieHu'COOAg,  is  almost 
insoluble  in  water,  readily  soluble  in  ammonia.  Hydrogen  methylic 
oL-truxillate  is  prepared  from  the  hj^drogen  silver  salt.  It  forms 
small,  white  needles,  and  melts  at  195°.  Silver  methylic  cc-truxlllate 
is  a  white  precipitate.  Hydrogen  silver  <y-truxillate  resembles  the 
corresponding  a-salt.  The  hydrogen  methylic  salt  of  the  7-acid  melts 
at  180°,  and  the  silver  methylic  salt  is  a  white  precipitate. 

The  7-acid  does  not  yield  a  fluorescein,  and  differs  in  this  respect 
from  the  y3-acid.  A.  H. 

Oxidation  Products  of  Carvole.  By  0.  Wallach  (Ber.,  27, 
1495 — 1496;  compare  Abstr.,  1893,  i,  596).  A  paper  has  recently 
been  published  by  Best  (this  vol.,  i,  361)  dealing  with  the  products 
of  oxidation  of  carvole,  which  have  previously  been  described  by  the 
author.  These  products  are  still  under  investigation.  The  acid  of 
higher  melting  point  when  pure  crystallises  well,  and  melts  at  192*5° 
(previously  stated  as  185°)  with  loss  of  water.  It  has  the  composition 
CgHiaOo,  and  yield  a  white  silver  salt,  CsHuOsAg.  When  this  acid  is 
distilled  under  diminished  pressure,  it  is  converted  into  a  neutral  sub- 
stance of  the  formula  CsHioOi  (previously  stated  to  be  CjoHiaOg),  melt- 
ing at  129°.  The  acid  described  as  melting  at  about  100°,  crystallises 
well  when  pure,  and  melts  at  94 — 95°.  It  is  isomeric  w^ith  terpenylic 
acid,  C8H12O4,  is  a  well  marked  bibasic  acid,  and  forms  a  silver  salt, 
CsHioO^Ag^.  A.  H. 

Stereoisomerism  in  the  Camphor  Group.  By  L.  Bouveault 
(B2dl.  Soc.  Chim.,  [3],  11, 134—144;  compare  Abstr.,  1893,  i,  523).— The 
author  has  already  described  a  saturated  hydrocarbon  isomeric  with 
hydrocamphene,  obtained  by  the  action  of  sodium  on  boiling  pinene 
hydrochloride  (loc.  cit.).  In  order  to  explain  the  relation  between 
these  two  compounds,  an  hypothesis  is  developed  embodying  an 
application  to  the  terpene  series  of  v.  Baeyer's  views  regarding  the 
cistrans-isomerism  of  hexamethylene  derivatives  (compare  A.  v.  Baeyer, 
this  vol.,  i,  92).  The  liquid  hydrocarbon  is  now  called  cis-hydro- 
camphene^  the  previously  known,  solid  modification  receiving  the 
name  cistrans-hydrocamphene.     To  these  isomerides  the  author  assigns 

CHMe-CH2. 
the  constitution  CMe^-CHa'CHs   ^CH,  thence  deducing  the  follow- 

^CHs— CH/ 
ing  constitutional  formula : 


./ 


CHMe-CHg.  /CHMe-CHav 


CMe(-  CHICH  -^CH  ;  CMe^CH2-CH-->C ; 

\CH2— CH/  ^CHs— CH/ 

Camphene.  Pinene, 


CMe^C0-CH2-^CH  (compare  Bredt,  this  vol.,  i,  141)  ; 
Camphor. 
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C00H-CH<3|=C~HM^>CMe-C00H. 

Camphoric  acid. 

According  to  the  views  adopted  hj  the  author,  camphoric  acid 
could  exist  in  four  modifications ;  whilst  camphor,  camphene, 
hydrocamphene,  and  pinene  hydrochloride  might  each  be  expected  to 
occur  in  two  stereoisomeric  forms.  M.  0.  F. 

Optical  Isomerism  of  Closed  Chain   Compounds.     By  L. 

BouvBAULT  (Bull.  Soc.  Chim.,  [3],  11,  144 — 147). — A  further  discus- 
sion of  cistrans-isomerism  in  the  terpene  series.  M.  O.  F. 

Bredt's  Camphor  Formula.  By  O.  Aschan  (Ber.,  27,  1439 — 
1446). — The  author  considers  Bredt's  formula  for  camphor  (this  vol., 
i,  141)  the  best  hitherto  suggested,  but  it  fails  to  explain  the  non- 
formation  of  an  unsaturated  acid  or  anhydride  by  the  elimination  of 
hydrogen  bromide  from  bromocamphoric  anhydride;  that  the  bromine 
in  this  compound  is  linked  to  a  tertiary  carbon  atom  as  in  bromo- 
benzene  is  irrelevant,  since  the  anhydride  does  not  contain  a  benzene 
linkage.  The  readiness  with  which  hydrogen  bromide  is  eliminated 
from  the  two  a-bromohexahydroterephthalic  acids,  a-bromohexa- 
hydrobenzoic  acid,  a-bromohexahydroparatoluic  acid,  and  from 
a-bromethylcyclopentanecarboxylic  acid,  would  suggest  that  bromo- 
camphoric anhydride,  which,  like  this  last  acid,  contains  the  group 
CHg'CBr'CO,  should  behave  in  a  similar  manner.  Since  the  bromine 
atom  is  readily  eliminated,  we  must  conclude  that  it  is  probably 
linked  to  a  secondary  carbon  atom  which  is  itself  linked  either  to  two 
tertiary  carbon  atoms,  or  to  one  of  these  and  to  a  carboxyl  group. 
Similar  arguments  are  applied  to  bromocamphor ;  according  to  Bredt 
this  contains  the  group  CH'CHBr*CO,  but  in  this  case,  too,  hydrogen 
bromide  is  not  eliminated,  as  from  analogy  would  be  expected;  the 
compound  remains  unaltered  by  prolonged  boiling  with  aniline  or 
quinoline. 

Bromocamphocarboxylic  acid  is  readily  prepared  by  the  action  of 
bromine  on  camphocarboxylic  acid  in  glacial  acetic  acid  solution, 
and  melts  at  112 — 113° ;  the  substance  obtained  by  Silva's  method  is 
impure,  and  melts  at  109 — 110°.  Bromocamphor  was  prepared  from 
the  preceding  compound  by  the  action  of  alcoholic  potash  at  the 
ordinary  temperature.  J.  B.  T. 

Formation  of  Camphorquinone  by  the  Oxidation  of  Cam- 
phocarboxylic acid  with  Potassium  Permanganate.  By  O. 
Aschan  (Ber.,  27,  1446 — 1449). — Bromocamphocarboxylic  acid  and 
camphocarboxylic  acid  are  stable  towards  potassium  permanganate 
in  alkaline  solution  at  ordinary  temperatures ;  the  former  acid  is  only 
slowly  decomposed  on  boiling,  the  latter,  at  60 — 70°,  yields  camphor- 
quinone, camphoric  anhydride,  and  camphoric  acid.  The  yield  of 
quinone  is  0*25  per  cent,  of  the  acid  employed.  The  camphoric 
anhydride  is  almost  certainly  formed  from  the  quinone,  and  the  yield 
varies  according  to  the  experimental  conditions.     The  preparation  of 


r 
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camphoric  acid  by  the  oxidation  of  camphor  with  nitric  acid  is  prob- 
ably preceded  by  the  formation  of  camphorquinone  and  camphoric 
anhydride.  These  results  are  not  in  agreement  with  the  camphor 
formulge,  which,  like  that  of  Collie  (Abstr.,  1892,  864),  represent  the 
production  of  camphoric  acid  from  camphor  as  involving  molecular 
rearrangement  of  the  ring  system.  J.  B.  T. 

Galbanum  Resin.  By  A.  Conkady  (Arch.  Pharm.,  232,  98 — 130). 
— This  substance  has  been  submitted  to  a  careful  examination,  and 
is  found  to  consist  of  (1)  an  ethereal  oil,  9'5  per  cent. ;  (2)  a  resin 
soluble  in  alcohol,  63'5  per  cent.;  (3)  impurities  and  gum,  27*0  per 
cent.  The  pure  resin,  obtained  from  the  commercial  product  by 
extraction  with  alcohol  and  subsequent  treatment  with  sodium 
salicylate,  contains  (1)  combined  umbelliferone,  20  per  cent. ;  (2) 
galbaresinotannol,  50  per  cent. ;  (3)  free  umbelliferone,  0"25  per  cent. 
A  solution  of  the  pure  resin  in  cold  caustic  potash  shows  a  blue  fluor- 
escence, indicating  the  formation  of  umbelliferone ;  on  heating  the 
solution,  umbellic  acid  is  formed.  Since  umbelliferone  is  unattacked 
by  sulphuric  acid,  the  hydrolysis  of  the  resin  is  best  effected  by 
that  reagent,  about  20  per  cent,  of  umbelliferone  being  obtained  in 
this  way;  the  other  product  of  hydrolysis  is  galbaresinotannol, 
C18H30O3,  from  which  barium,  acetyl,  and  benzoyl  derivatives  were  ob- 
tained, the  two  latter  melting  at  61°  and  73°  respectively.  Gralba- 
resinotannol,  therefore,  contains  an  hydroxyl  group,  and  the  pure 
resin  is  most  probably  a  galbaresinotannylic  salt  of  umbelliferone. 
Distillation  of  the  resin  alcohol  with  phosphoric  anhydride  gives  rise 
to  a  hydrocarbon  of  the  formula  C15H20,  and  oxidation  with  nitric  acid 
(sp.  gr.  =  1'27)  leads  to  the  formation  of  camphoric  and  camphoronic 
acids.  The  ethereal  oil  of  commercial  galbanum  oil  undergoes  de- 
composition in  a  current  of  steam,  with  formation  of  isovaleric  acid 
and  a  terpene,  probably  associated  with  a  sesquiterpene  (compare 
Wallach,  Abstr.,  1887,  596).  M.  0.  F. 

Peru  Balsam.  By  H.  Trog  (Arch.  Pharm.,  232,  70— 98).— By 
suitable  treatment  with  carbon  bisulphide,  ether,  and  a  dilute  solution 
of  caustic  soda  (05  per  cent.),  Peru  balsam  is  divided  into  two  con- 
stituents, an  oil  and  a  resin,  both  of  which  have  been  carefully 
examined. 

The  author  summarises  his  results  as  follows.  The  liquid  portion 
of  Peru  balsam,  known  as  cinnamem  to  earlier  investigators,  consists 
chiefly  of  benzylic  benzoate  with  a  small  quantity  of  benzylic  cin- 
namate ;  ethylic  and  phenylpropylic  cinnamates,  benzylic  alcohol,  and 
benzoic  acid  were  not  detected,  but  cinnamic  acid  and  vanillin  are 
present  in  very  small  quantities.  The  resin,  when  hydrolysed,  yields 
cinnamic  acid  and  a  small  quantity  of  benzoic  acid,  together  with 
peruresinotannol,  a  resin  alcohol  of  the  formula  CigHooOj,  forming  a 
pale  brown,  odourless  powder,  which  shrinks  and  gradually  decom- 
poses when  heated.  From  peruresinotannol  were  obtained  i\  potassium, 
■ialt,  and  acetyl,  benzoyl,  and  cinnamyl  derivatives.  It  can  be  bromin- 
ated,  and  is  oxidised  by  concentrated  nitric  acid  to  oxalic  and  picric 
acids  (compare  Liidy,  Abstr.,  1893,  i,  480), 
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The  bark  of  Myroxylon  Pereirae  contains  verj  small  quantities  of 
phloroglucinol,  tannic  acid,  phlobaphen,  and  wax,  together  with  an 
unsaponifiable  resin,  but  it  is  free  from  all  the  constituents  of  the 
balsam.  Since  the  uninjured  bark  contains  neither  secreting  vessels 
nor  secretions,  Peru  balsam  must  be  regarded,  similarly  to  gum 
benzoin,  as  a  pathological  product,  its  formation  being  probably  due 
to  an  accumulation  of  tannin,  caused  by  bruising  the  bark. 

M.  0.  F. 

Plores  Koso.  By  M.  Leichsenring  {Arch.  Pharm.,  232,  50 — 65). 
— From  this  drug,  the  author  has  isolated  two  individual  substances, 
in  addition  to  kosin,  which  has  hitherto  been  regarded  as  the  prin- 
ciple to  which  the  koso  bloom  owes  its  vermifugal  action.  Kosin, 
C23H30O7  (compare  Fliickiger  and  Buri,  this  Journal,  1875,  468), 
crystallises  from  boiling  alcohol  in  tufts  of  long,  pale  yellow  needles, 
which  melt  at  148°.  It  is  uncertain  whether  kosin  contains  hydroxy! 
groups,  but,  when  it  is  heated  at  150 — 170°  with  sulphuric  acid  in  a 
closed  tube,  two  molecular  proportions  of  isobutyric  acid  are  elimi- 
nated ;  if  hydrochloric  acid  is  employed,  an  amorphous,  red  substance 
is  formed,  very  similar  to  that  obtained  in  association  with  isobutyric 
acid  by  the  decomposition  of  filicic  and  pannic  acids.  Kosin  is  almost 
insoluble  in  weak  alkalis,  and  is  non-poisonous. 

Protokosin,  C29H38O9,  is  isolated  from  the  ethereal  extract  of  the 
drug  in  the  form  of  long,  colourless,  shining  needles,  melting  at  176°. 
It  is  insoluble  in  water,  and  but  slightly  soluble  in  cold  alcohol,  dis- 
solving readily  in  ether ;  when  heated  alone  or  with  sulphuric  acid, 
an  odour  of  isobutyric  acid  becomes  perceptible.  Protokosin  is 
without  physiological  action,  and  the  poisonous  character  of  the 
original  drug  has  now  been  traced  to  the  presence  of  kosotoxin, 
C26H34O10,  a  pnle  yellow  powder,  which  melts  at  80°.  It  is  insoluble 
in  water,  but  dissolves  readily  in  alcohol,  ether,  aqueous  alkalis,  and 
alkali  carbonates.  It  has  no  action  on  litmus,  and  closely  resembles 
kosin  in  properties,  giving  rise  to  isobutyric  acid  when  heated  alone 
or  with  sulphuric  acid.  A  solution  of  kosotoxin  in  potash  reduces 
copper  sulphate  when  boiled,  an  ammoniacal  solution  causing  silver 
nitrate  to  deposit  a  metallic  mirror.  Ferric  chloride  develops,  in  an 
alcoholic  solution,  a  deep,  brownish-red  coloration,  this  being  imme- 
diately destroyed  by  hydrochloric  acid.  In  distinction  from  kosin, 
kosotoxin  yields  two  molecular  proportions  of  isobutyric  acid  when 
heated  with  caustic  potash,  and,  if  boiled  for  20  n)inutes  with  a  5  pei- 
cent.  solution  of  barium  hydroxide,  gives  rise  to  the  formation  of 
kosin.  M.  O.  F. 

Pyridine  Series.  By  S.  Ruhemann  (Ber.,  27,  1266—1273 ;  see 
also  Ber.,  27,  1099). — Phenylhydrazonenxalhydroxi/fumanc  acid. 
NHPh:C(COOH)'C(COOH):C(OH)-COOH,  is  obtained  by  heating 
the  hydrazone,  C12H9CIN4O3,  obtained  from  chlorodiketohydroxyiso- 
nicotinamide,  with  potassium  hydroxide.  It  is  separated  by  convert- 
ing into  the  diver  salt,  CiaH^NjOTAgs,  and  treating  the  latter  with 
hydrogen  sulphide.  It  crystallises  in  slender,  yellow  needles,  and 
melts  at  130 ',  gas  being  evolved.  The  methylic  salt  is  obtained  by 
warming  the  silver  salt  with  methylic  iodide,  and,  when  treated  with 
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concentrated  ammonia,  is  converted  into  the  amide  of  phenylJiydroxy- 

.,  ...       7.        .     NPh-JSTzzizC-COISrHa       ^,  . 

pyridazonedicar  boxy  lie  acid,    I       ri/nrr\'n  nr\^rxy  •      -Lhis  crystallises. 

CO*U(Uxl).C''L'(JJN  XI2 

in  colourless  needles  and  melts  at  237 — 238°. 

When  citrazinamide  is  heated  with  a  solution  of  potassium  hydr- 

■oxide  in  a  sealed  tube  at  150°,  it  is  converted  into  aconitic  acid  (m.  p. 

187°).     A  decomposition  analogous  to  that  obtained  by  the  action  of 

-^potassium    hydroxide    on    the    pyridine     compounds    derived    from 

citrazinamide. 

The  author  has  already  described  dihydroxypyridines  derived  from 
the  ethereal  salts  of  homologues  of  glutaconic  acid  (Trans.,  1893,  874).. 
These  compounds  give  a  yellow  coloration  with  ferric  chloride. 
The  author  has  obtained,  from  their  mother  liquors,  isomeric  com- 
pounds, which  yield  a  violet  coloration  with  ferric  chloride. 

The  compound,  obtained  by  the  action  of  ammonia  on  methylic- 
glutaconate,  which  melts  at  190 — 191°,  yields  a  dibromo-derivative„ 

which  has  the  constitution  CH<^pg®___pA^N",  and  not  that  pre- 
viously assigned  to  it,  for,  by  the  action  of  phenylhydrazine,  it 
yields  the  phenylhydrazone  of  methyldiketohydroxypyridine,  which 
crystallises  in  yellowish-red  needles  and  decomposes  at  240°. 

NPh— N 
Phenylmethyl'pyridazonecarhoxylic    acid,    CO<^p^  .prT^C'COOH,. 

is  obtained  by  boiling  the  preceding  hydrazone  with  potassium  hydr- 
oxide in  a  reflux  apparatus.  It  crystallises  in  colourless  needles\ 
melts  at  216°,  and  is  a  strong  acid.  E.  G.  R. 

Crystalline  form  of  ^-Pipecoline  Tartrate.  By  A.  Ladenburg 
{Ber.,  27,  1409 — 1410). — The  data  given  in  a  previous  communica- 
tion (this  vol.,  i,  208)  apply  to  ^a-pipecoline  dextrotartrate.  The 
corresponding  data  for  Z)§-pipecoline  dextrotartrate  are  as  follows. 
The  crystals  are  strongly  developed,  parallel  to  the  vertical  axis,  and 
belong  to  the  hemihedral  division  of  the  rhombic  system.  Axial 
ratio  =  0-28801  :  1  :  0-30255.  A.  H. 

Derivatives  of  Picolinic  acid  and  their  Conversion  into 
a-Amidopyridine.  By  H.  J^Ieyer  {Monatsh.,  15,  164 — 182).— The 
ethylic  salts  of  the  pyridinemonocarboxylic  acids  cannot  be  prepared 
in  the  usual  ways,  betaines  being  formed  instead.  The  author  has 
now  succeeded  in  preparing  ethylic  jpicoUnate  by  heating  an  intimate 
mixture  of  dry  potassium  ethylic  sulphate  and  potassium  picolinate, 
moistened  with  absolute  alcohol,  for  7 — 9  hours  at  150°  in  an  auto- 
clave. In  this  reaction,  ethylpyridylium  hydroxide  is  also  produced. 
Ethylic  picolinate  forms  a  colourless  oil  of  faint  aldehydic  odour  and 
burning  taste.  It  boils  at  240 — 241°  (corr.),  and  remains  liquid  at 
—  17°,  but  at  —65°  solidifies  to  colourless  crystals  melting  at  0 — 2°.  It 
is  volatile  in  steam,  but  at  the  same  time  undergoes  slight  hydrolysis. 
It  is  at  once  hydrolysed  by  cold,  moist  silver  oxide  ;  slowly  by  heating 
with  hydrochloric  acid,  with  formation  of  picolinic  acid  hydrochlor- 
ide. It  is  also  very  slowly  hydrolysed  by  boiling  water.  Mixed  with 
concentrated    hydrochloric  acid   and   kept  in   a  vacuum  over  lime, 
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ethylic  picolinate  hydrochloride  is  formed  in  deliquescent  crystals, 
yielding  an  orange  crystalline  platinochloride  melting  with  decompo- 
tion  at  154°  (uncorr.).  When  boiled  with  water,  this  platinochloride 
decomposes,  picolinic  acid  platinochloride  being  formed.  Ethylic 
picolinate  ethiodide  crystallises  in  lemon-yellow  scales  melting  at 
104- — 105°  (uncorr.),  and  is  exceedingly  soluble  in  water  and  alcohol, 
more  sparingly  in  benzene  and  chloroform,  and  insoluble  in  ethylic 
iodide  and  in  ether.     The  crystals  belong  to  the  rhombic  system 

la:l'.c  =  0-7805  :  0-7737  :  1]. 

When  treated  with  silver  oxide,  the  ethiodide  yields  picolinic  acid 
ethylbetaine,  C5H4NEt02,  crystallising  in  colourless  plates  or  needles  of 
bitter  taste,  and  very  soluble  in  water  and  alcohol.  It  gives  no 
coloration  with  ferrous  sulphate,  and  its  salts  are  soluble  in  water. 
The  platinochloride,  C7H]oN02Cl,PtCl4,  forms  yellow  scales  melting 
with  decomposition  at  176°.  When  heated  continuously  at  100°,  the 
betaine  evolves  carbonic  anhydride,  and  forms  ethylpyridylium 
hydroxide.  When  heated  with  alcoholic  ammonia  at  105 — 110°, 
ethylic  picolinate  yields  picolinamide,  which  crystallises  in  colourless, 
monoclinic  needles,  a  :  b  :  c  =  1-5588  :  1-3423  ;  1.  It  melts  at  103-5°, 
sublimes,  distils  undecomposed,  and  is  volatile  in  steam.  It  is  spa- 
lingly  soluble  in  light  petroleum,  easily  so  in  the  other  usual  solvents. 
When  treated  with  bromine  and  dilute  potash,  it  yields  a-amido- 
pyridine  (Markwald,  Abstr.,  1893,  i,  737)  ;  this  melts  at  92°,  boils 
at  200°  (uncorr.)  (Markwald  gives  56°  and  204°  respectively),  and 
crystallises  in  glistening  scales.  The  hydrochloride  forms  colourless,, 
prismatic  tables  deliquescent  in  air ;  the  platinochloride  small  triclinic 
needles  [a  :  h  :  c  =  1-1735  :  0*6572  :  1],  and  melts  at  227—228° 
(uncorr.).  The  yield  of  a-amidopyridine  is,  by  this  method,  about  85 
per  cent,  of  the  theoretical. 

Ethylpyridylium  hydroxide  is  also  formed  by  acting  on  pyridine 
with  potassium  ethylic  sulphate  so  that  its  formation  as  above  may  be 
from  the  previous  formation  of  either  the  betaine  or  of  pyridine.  The 
Tnercurichloride,  C7HioNCl,HgCl2,  crystallises  in  white  needles  melt- 
ing at  111-5°,  and  volatilises  without  leaving  a  residue  ;  the  aiiro- 
chloride,  CvHioNCljAuCla,  forms  yellow  needles  melting  at  141° ;  the- 
platinochloride  glistening  rhombic  plates 

[a  :  6  :  c  =  0-7080  :  0*7155  :  1], 

melting  at  193°.  The  author  has  prepared  ethylpyridylium  hydrox- 
ide by  Anderson's  method  (^Annalen,  94,  358),  and  compared  it  with 
that  prepared  as  above. 

When  treated  with  sodium  in  alcoholic  solution  by  Ladenburg's 
method,  ethylic  picolinate  yields  ethylic  pipecolinate  ;  this  forms 
deliquescent  crystals,  and  gives  2^,  platinochloride  melting  at  110 — 112°. 

M ethylic  picolinate  is  prepared  in  a  similar  way  to  the  ethylic  salt, 
but  the  heating  must  not  be  carried  above  110 — 120°.  It  is  a 
slightly  yellow  oil,  of  pleasant  odour,  boiling  at  225 — 227°  (uncorr.). 
Its  amide  melts  at  103 — 104°.  Methylpyridylium  hydroxide  is  also 
formed,  but  only  in  small  quantity. 

The  alkyl  salts  of  picolinic  acid  are  also  formed  by  distilling  a 
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mixture  of  potassium  alkyl  sulphate  and  potassium  picolinate,  but  tlie 
yield  is  small.  L.  T.  T. 

Synthesis  of  Qninoline  Derivatives.  By  S.  Niementowskt 
{Ber.j  27,  1394 — 1403). — When  anthranilic  acid  is  heated  for  two  or 
three  days  with  acetophenone  at  120 — 130°,  2'-phenyl-4'-hydrox3'- 
quinoline  is  formed.  From  metahomoanthranilic  acid  and  aceto- 
phenone, 2-methyl-2'-phenyl-4i-hyd7'OxyqidnoU7ie  is  formed;  it  crystal- 
lises in  long  plates,  melts  at  270^,  and  has  both  acid  and  basic 
properties.  When  boiled  with  ethylic  acetoacetate,  anthranihc  acid 
yields  two  condensation  products,  namely,  2'-methyl-4'-hydroxyquin- 
oline-3'-carboxylic  acid,  and,  in  larger  quantity,  a  substance, 
C22H16N2O5,  which  appears  to  be  an  anhydride  derived  from  2  mols.  of 
the  first  substance.  This  anhydride  melts  at  335°,  and  yields  a  disodium 
salt;  (9H2O)  ;  it  is  very  stable  to  ordinary  reagents,  but,  when  dis- 
tilled with  zinc-dust,  yields  a  mixture  of  quinoline  and  methylquino- 
line.  Metahomoanthranilic  acid  yields  with  ethylic  acetoacetate,  in 
similar  fashion,  2  :  2' -dimethyl-4<' -hydroxy quinoUneS' -carboxylic  acid, 
melting  at  249°,  and  a  substance,  C24H20N2O5,  melting  above  350°. 
Ethylic  ethylacetoacetate  only  forms  the  dimolecular  compounds  ; 
with  anthranilic  acid,  it  yields  a  substance,  0261124X205,  meltiug  at 
286° ;  with  metahomoanthranilic  acid,  a  substance,  O28H28N2O5,  melt- 
ing above  345°.  It  will  be  noticed  that  all  these  substances  which 
condense  with  anthranilic  acid  or  its  homologue  contain  the  group 
— CHa'CO — .     In  no  case  is  the  yield  very  satisfactory. 

0,  F.  B. 

Hexahydroquinoline.  By  H.  Tietze  (Ber.,  27,  1478—1481). — 
This  substance,  O9NH13  (compare  Bamberger  and  Lengfeld,  Abstr., 
1890,  1318),  resembles  the  tetrahydro-  more  than  the  decahydro-com- 
pound.  It  boils  at  224*5 — 225°  under  712  mm.  pressure ;  its  sulphate 
melts  at  174°  ;  its  hydrochloride  at  171°.  With  phenylthiocarbimide, 
it  yields  hexahydroquhiolylphenylthiocarhaviide,  CgNHia'OS'NHPh, 
melting  at  127*5°  ;  with  phenylic  cyanate,  hexahydroqninolylphenylcarb- 
amide,  CgNHia-OO-NHPh,  melting  at  159—161°;  with  carbon  bi- 
sulphide, dihexahydroquinolylthiocarhamide,  OS(09NHj;2)2,  melting  at 
129°;  with  potash  and  benzoic  chloride,  henzoylhexahydroquitioline, 
C9NH12BZ,  melting  at  119 — 121*^.  When  oxidised  with  alkaline  per- 
manganate, it  yields  benzoylanthranilic  acid,  together  with  benz- 
amide,  and  benzoic  and  oxalic  acids.  Hexahydroquinoline  absorbs 
2  atoms  of  bromine,  but  the  product  is  readily  decomposed  by  water  ; 
if  the  resulting  oil  is  shaken  out  with  ether,  and  the  ethereal  solution 
treated  with  hydrogen  bromide,  white  crystals  of  monohromohexa- 
hydroqninoline  hydrobromide,  melting  at  184°,  are  obtained. 

0.  F.  B. 
Decahydroquinoline.  By  E.  Bamberger  and  S.  Williamson 
(Ber.,  27,  1458—1478;  compare  Abstr.,  1890,  1318).— Tetrahydro- 
quinoline  was  reduced,  as  before,  by  heating  with  phosphorus  and 
hydriodic  acid.  The  product  of  the  reaction  is  distilled  with  steam, 
when  propylhexamethylene  and  propylbenzene  distil  over,  together 
with  an  iodoquinoline  derivative  (probably  diiododecahydroquinoline) 
that  yields  hexahydroquinoline  when  boiled  with   alcoholic  potash. 
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8oda  is  added  to  the  residue,  and  the  distillation  continued  ;  deca- 
hy^roquinoline  now  distils  over,  accompanied  by  hexahydroquinoline, 
which  may  be  removed  by  shaking  out  the  ethereal  solution  of  the 
mixed  bases  with  very  dilute  acetic  acid. 

Decahydroquinoline  ^icra^e,  CgNHnjCeHgNgOT,  softens  at  146°,  and 
melts  at  151 — 152°.  The  chlorimide,  CgHigNCl,  obtained  by  treating 
the  base  with  bleaching  powder  solution,  melts  at  125*5°.  The  base 
itself,  when  treated  with  methylic  iodide  in  ethereal  solution,  yields 
dlmethyldecahydroquinolinuim  iodide  ;  the  platinochloride, 

2C9NHi6Me3Cl,PtCl4, 
forms  orange-red  prisms  melting  with  decomposition  at  247°.  When 
boiled  for  a  long  time  with  aqueous  potassium  methylic  sulphate,  it 
yields  methyldecahydroquinoline^  CgNHigMe,  as  a  colourless,  mobile  oil, 
which  boils  at  204*5 — 205*5°,  under  721  mm.  pressure ;  it  is  alkaline  to 
litmus,  and  absorbs  carbonic  anhydride;  the  yellow  aurocMoride 
nielts  at  109° ;  the  methiodide,  melting  at  260°,  is  identical 
with  the  substance  obtained  by  the  direct  action  of  methylic  iodide 
on  decahydroquinoline.  Treated  with  aqueous  potash  and  methylic 
chlorocarbonate,  decahydroquinoline  yields  methylic  decahydro- 
quinolinecarhamate,  CgHigN'COOMe ;  this  is  a  colourless  oil,  boiling 
at  277 — 277*5"  under  712  mm.  pressure,  and  having  an  odour  re- 
sembling that  of  peppermint.  When  added,  in  acetic  acid  solution,  to 
a  cooled  acetic  acid  solution  of  fuming  nitric  acid,  it  yields  a  yellowish 
wononitro-derivative  melting  at  109*,  and  forming,  with  bromine,  a 
?/romo-derivative  that  melts  at  170°.  When  it  is  treated  with  a 
larger  quantity  of  undiluted  fuming  nitric  acid  at  10°,  it  is  oxidised 
to  carboxymethylhexahydroorthoamidophenylacetic  acid, 

COOMe-NH-CeHio-CH^-COOH, 

melting  at  153*5°.  When  this  is  hydrolysed  with  hydrochloric  acid, 
it  yields  a  hydrochloride  from  which,  by  treatment  with  silver  oxide, 
there  is  obtained  a  substance  of  high  melting  point  that  is  possibly 

hexamethyleneoxindole,    C6Hio<^-x^tt'>CO. 

Benzoyldecahydroquinoline,  prepared  by  treating  the  base  with 
potash  and  benzoic  chloride,  melts  at  96°,  and  boils  at  352 — 354° 
under  714  mm.  pressure.  When  oxidised  with  alkaline  permangan- 
ate, it  yields  maleinoid  henzoylorthoamidohexa'hydro'hydrocinnamic  acid, 
NHEz-CeHio-CHa-CHa-COOH,  melting  at  196°,  together  with  small 
quantities  of  benzamide  and  benzoic  acid,  and  an  acid  (Pbenzoyl- 
orthamidohexahydrocinnamic  acid)  melting  at  153*5°,  obtained  in 
one  experiment  only,  from  which,  after  hydrolysis  with  hydrochloric 
acid,  a  substance  was  obtained  that  melts  at  127°,  and  forms  a  hydro- 
chloride. When  the  above-mentioned  maleinoid  benzoyl-acid  is 
hydrolysed   with   hydrochloric    acid    at    160°,   it   yields    hexahydro- 

TT       ^»^H2*^H2  T    •  P 

hydrocaroostyril,    C6Hio<<  '        ;    this   forms   monoclinic    crystals 

(a  :  5  :  c  =  1*3178  :  1  :  0*9953 ;  /3  =  73°  34'),  melts  at  151°,  and  sub- 
limes above  100° ;  its  physiological  action  resembles  that  of  oxy- 
piperidine;  .V    Its   benzoyl  derivative,   melting  at   85°,  is  obtained   by 
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warming  the  maleinoid  benzoyl-acid  for  four  hours  with  acetic  chlor- 
ide on  the  water  bath;  when  hydrolysed  with  soda,  it  yields  the 
maleinoid  benzoyl-acid  ;  with  hydrochloric  acid,  first  this  acid,  and 
finally  benzoic  acid  and  hexahydrohydrocarbostyril.  This  last 
substance,  when  dissolved  in  aqueous  soda  and  treated  with  benzoic 
chloride  at  0°,  yields  fumaroid  henzoylorthoamidohexahydrohydrocin- 
namic  acid,  which  melts  at  205°,  but  with  all  reagents  yields  the 
same  products  as  the  maleinoid  isomeride  described  above  ;  the  iso- 
merism is  of  the  same  kind  as  that  of  the  hexahydrophthalic  acids. 

It  will  be  seen  that,  generally  speaking,  decahydroquinoline  and 
hexahydrohydrocarbostyril  are  respectively  analogous,  in  their  pro- 
perties and  reactions,  to  piperidine  and  oxypiperidine,  to  which  they 
•stand  in  the  same  relation  as  quinoline  to  pyridine.  C.  F.  B. 

Phenylisoxazolonimide.  By  B.  v.  Meyer  (J.pr.  Ghem.,  [2],  49, 
•504). — V.  Rothenburg  (this  vol.,  i,  384)  has  overlooked  the  paper  of 
Burns  (Abstr.,  1893,  i,  314)  which  contains  an  account  of  the 
reaction  between  hydroxylamine  and  cyanacetophenone. 

n-Phenylpyrazolene.  By  R.  v.  Rothenburg  (Ber.,  27,  1265 — 
1266). — The  author  points  out  that  one  of  the  alternative  constitutions 
assigned  to  the  phenylpyrazolone  (m.  p.  118°)  by  Ruhemann  and 
Morrell  (this  vol.,  i,  384)  is  identical  with  that  which  he  assigned  to 
the  substance.  E.  C.  R. 

Derivatives  of  Opiazone.  By  V.  Jacobson  (Ber.,  27,  1418 — 
1426). — When  opiazone  is  heated  with  an  alkali  and  methylic  iodide 
<^ Abstr.,  1893,  i,  371),  and  the  product  evaporated  with  hydrochloric 
.acid  n-methylnormethylopiazone,  CgHvNaOaMe,  is  obtained.  This  sub- 
stance may  also  be  prepared  by  heating  opiazone  with  methylic  iodide 
•and  methylic  alcohol  at  120°,  and  when  pure  melts  at  144°  (previously 
stated  as  138°).  The  methylic  group  of  one  of  the  methoxyl-groups 
of  the  opiazone  has,  therefore,  in  this  reaction  wandered  to  the  imido- 
group.  A  similar  change  occurs  when  opiazone  is  treated  with 
'benzylic  chloride,  ■D.-benzyhiormethylopiazone,  CgHiNaOa'CvH;,  being 
.formed.  This  substance  melts  at  199 — 200°,  and,  like  the  methylic 
derivative,  gives  a  blue  coloration  with  ferric  chloride.  When  amylic 
bromide  is  employed  instead  of  the  benzylic  chloride,  normethylopi- 
-azoney  CgHgNgOa,  is  the  sole  product.  This  substance  can  be  obtained 
from  opiazone  by  the  action  of  acids  and  by  various  other  reactions. 
It  crystallises  in  long,  colourless  needles,  melts  at  226°,  and  readily 
dissolves  in  water.  It  forms  a  yellow  solution  in  alkalis,  and  gives  a 
blue  coloration  with  ferric  chloride. 

Acetylno7-methylopiazo7ie,  CgHYNgOaAc,  is  formed,  along  with  the 
diacetyl  compound,  by  the  action  of  acetic  anhydride  on  normethyl- 
opiazone.  When  the  crude  product  is  heated  to  about  200",  the  di- 
acetyl compound  is  decomposed  with  formation  of  acetic  anhydride, 
and  the  pure  monacetyl  compound  can  then  be  obtained  by  recrystal- 
lisation.  It  forms  prisms  which  melt  at  209—210",  and  gives  no 
reaction  with  ferric  chloride. 
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Noropiazone,  CpHgNaO;},  is  obtained  by  heating  opiazone  witli 
liydriodic  acid  ;  it  forms  small,  colourless  needles,  melts  at  302 — 305°, 
and  is  very  sparingly  soluble  in  water.  TriacetyJnoropiazone, 
CsHgNaOsAca,  melts  at  184 — 186°,  and  when  heated  with  water  is 
partially  decomposed.  ii-Methylnoropiazone,  CgHgNsOaMe,  is  formed 
by  molecular  change  when  normethylopiazone  is  heated  with  liydr- 
iodic acid  at  150°.  It  has  a  yellowish  colour,  and  melts  at  310°  ;  with 
ferric  chloride  it  gives  a  blue  coloration. 

OMe-C-C(OMe)-C-CO-NH  .  ...... 

Nitro-opiazone,  CH-C(NO  )-C-CH^N'    '  ^^  P'-'®?^^^^  ^^  *^®  ^^^^^* 

nitration  of  opiazone.  It  crystallises  in  matted,  yellow  needles, 
melting  and  decomposing  at  248°.  The  same  compound  may  be  ob- 
tained by  the  action  of  hydrazine  on  nitro-opianic  acid.  Nitro-opi- 
azone  possesses  acid  properties,  and  forms  a  red,  soluble  potassium 
salt,  CjoHgNaOsK,  the  imido-hydrogen  being  replaced.  n-Methyl- 
nitronormethylopiazone,  ]Sr02*C9H6lS'203Me,  is  formed  when  nitro-opi- 
azone  is  heated  with  methylic  iodide  and  methylic  alcohol  at  150°.  It 
crystallises  in  red  needles,  decomposes  at  286",  and  gives  a  greenish - 
brown  coloration  with  ferric  chloride.  Like  nitro-opiazone,  it  is  an 
acid,  and  forms  a  'potassium  salt. 

This  red  w-methylnitronormethylopiazone  is  accompanied  by  a 
yellow  isomeric  compound,  which  crystallises  in  prisms  and  melts  at 
186°.  The  isomerism  is  probably  due  to  the  participation  of  both  of 
the  methoxyl  groups  in  the  molecular  change. 

Chloropiazone  cannot  be  converted  into  chloronormethylopiazone, 
since  the  chlorine  atom  enters  into  the  reaction,  and  normethyl- 
opiazone is  formed.  A.  H. 

Morphine.  By  L.  K^oer  {Ber.,  27,  1144—1150;  compare 
Abstr.,  1889,  417,  905). — It  has  been  previously  shown  that  methyl- 
morphimethine,  on  treatment  with  acetic  anhydride,  is  resolved  into 
methoxyhydroxyphenanthrene  and  hydroxyethyldiethylamine,  the 
amorphous  base,  which  is  also  formed,  proves  to  be  optically  isomeric 
with  methylmorphiraethine,  and  is  termed  the  y3-form.  It  differs 
from  a-methylmorphimethine  (m.  p.  118'5°)  as  follows  :  It  is  more 
readily  soluble  in  ether,  the  specific  refractive  power  [a/o]^''  =  -f437'3 
(c  =  3'746),  with  sulphuric  acid  it  gives  a  violet  coloration,  changing 
successively  to  blue  and  green  on  dilution ;  the  lethal  dose  is  twice 
as  great.  The  hydrochloride  and  tartarate  are  readily  soluble  ;  the 
methiodide  crystallises  in  needles,  melts  at  297°,  and  was  previously 
obtained  by  Hesse,  who,  however,  overlooked  its  optical  relationship 
to  the  a-derivative  ;  the  specific  rotatory  power  [a/o]"  =  4-227"45 
(c  =  1"248).  The  acetyl  derivative  and  its  methiodide  are  not  crys- 
talline. Methylmorphimethine  is  completely  decomposed  by  hydro- 
chloric acid,  but,  by  the  action  of  hydrogen  chloride  at  180°,  it  is 
resolved  into  dihyclroxyphenanthrene,  methylic  chloride,  water,  and 
probably  chlorethyldiethylamine ;  part  of  the  base  is  recovered  as  y8- 
methylmorphimethine.  The  dihydroxyphenanthrene  was  identified 
by  its  acetyl-derivative  (ra.  p.  158°),  and  has  been  previously  prepared 
by  V.  Gerichten  and  0.  Fischer.  On  distillation  with  zinc  dust, 
methylmorphimethine  yields  10   per    cent,  of   its   weight  of  phen- 
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anfclirene,  whilst  from  morphine  only  3 — 4  per  cent,  is  formed.     These 
results  are  in  complete  accord  with  the  formula 

OMe-CioH5<^g^.^^ScH-0-CaHrNMe2, 

for  methylmorphimethine  previously  suggested  by  the  author. 

Methylmorphimethine  is  readily  prepared  by  the  following  method  : 
Sodium  (24  grams)  is  dissolved  in  methylic  alcohol  (1  litre),  com- 
mercial morphine  (303  grams),  and  methylic  iodide  (350  grams) 
added,  the  yield  of  codeine  methiodide  is  90  per  cent,  of  the  theo- 
retical. The  iodide  (400  grams)  is  dissolved  in  water  (2  litres)  and 
boiled  for  10  minutes  with  25  per  cent,  soda  (500  c.c).  The  yield  of 
pure  base  is  80  per  cent,  of  the  theoretical.  Codeine  methiodide  de- 
composes at  270° ;  its  specific  refractive  power  [^/d]^'  =  — 81"9°. 
a-  and  ^-methylmorphimethine  differ  considerably  from  morphine 
and  codeine  in  their  physiological  action  ;  they  lower  the  blood 
pressure,  reduce  the  heart's  activity,  and  possess  no  anj»sthetic  or- 
soporific  action,  neither  do  they  cause  contraction  of  the  pupil. 

J.  B.  T. 

Codeine.     By  W.  Gohlich  (Arch.  Pharm.,  232,  154 — 160 ;  com- 
pare Abstr.,  1893,  i,  675). — Dicodeine  ethylene  bromide, 

(Ci8H2iN03)2,C2H4Br2  +  4H2O, 

has  been  obtained  in  crystals  which  soften  at  155 — 157°,  and  melt  at 
177—179°.  It  remains  colourless  with  cold  sulphuric  acid,  becoming 
blue  when  heated ;  a  yellow  coloration  is  produced  by  nitric  acid. 
Erdmann's  reagent  gives  a  yellow  colour,  changing  to  blue  on  heat- 
ing ;  with  vanadic  anhydride  and  sulphuric  acid  a  yellow  coloration 
is  developed  which  turns  green,  and  finally  blue  on  heating;  the  same 
effect  is  produced  by  Frohde's  reagent.  Dicodeine  ethylene  bromide 
gives  Faby's  reaction  for  codeine,  and  when  warmed  with  concen- 
trated sulphuric  acid  and  a  small  quantity  of  cane  sugar,  produces  a 
brilliant  purple  coloration.  Its  aqueous  solution  is  Isevorotatory,  and 
gives  \_ol]j)  =  —  97'06°  at  20°.  Dicodeine  ethylene  bromide  belongs- 
to  the  rhombic  system,  a  :b  :  c  =  0-9601  :  1  :  0-8292. 

Dicodeine  ethylene  chloride,  (Ci8H2iN03)2,C2H4Cl2  +  4H2O,  is  ob- 
tained by  treating  the  above-mentioned  substance  with  silver  chloride. 
It  forms  colourless  needles  which  soften  at  164 — 168°,  and  melt  at 
182 — 192°  ;  the  colour  reactions  correspond  exactly  with  those  of  the- 
previous  compound.  M.  O.  F. 

Constitution  of  Cinchonine.  By  W.  v.  Miller  and  G.  Rohde 
(Ber.,  27,  1187 — 1190). — When  mefchylcinchonine  and  phenylhydr- 
azine  are  heated  together  in  acetic  solution  a  crystalline  hydrazone,. 
CaeHsoN^i,  is  formed  which  melts  at  151-5°.  It  is  basic  in  properties, 
and  dissolves  in  acids.  Ethylcinchonine,  methylquinine,  and  methyl- 
quinidine  behave  similarly.  Tbe  hi/drazooie,  C37H32N4,  from  ethyl- 
cinchonine melts  at  152 — 153°.  The  hydrazones  from  methylquinidine 
and  methylquinine  both  melt  at  135 — 136°,  have  the  same  crystalline- 
form,  and  appear  to  be  identical.  These  results  show  that  in  methyl- 
cinchoninc  the  oxygen  is  in  the  aldehydic  or  ketonic  form. 
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The  authors  then  discuss  the  bearing  of  these  facts  and  the  results 
recently  obtained  by  Skraup,  Koenigs,  and  others  on  the  question  of 
the  constitution  of  one  |)art  of  the  cinchonine  molecule.         L.  T.  T. 

Constitution  of  Cinchonine.  By  W.  v.  Miller  and  G.  Rohdet 
(Ber.,  27,  1279 — 1281;  compare  preceding  Abstr.). — Cinchonine, 
when  heated  with  dilute  acetic  acid  for  24  hours  at  105°,  yields  an  oil 
having  the  appearance  of  methylquinine  and  methylquinidine.  It 
gives  a  purple  coloration  with  diazobenzene  sulphonic  acid  and  a  few 
drops  of  alkali ;  when  warmed  with  moist  silver  oxide  in  alcoholic 
solution,  it  reduces  it  with  the  formation  of  a  mirror,  and  yields  a 
hydrazone  with  phenylhydrazine.  When  treated  with  methylic 
iodide  and  soda,  it  yields  methylcinchonine  (m.  p.  74 — 75°)  and  its 
methiodide.  The  above  reactions  are  in  accordance  with  the  authors* 
views  on  the  constitution  of  cinchonine.  E.  C.  R. 

Non-existence  of  Chenopodine.  By  G.  Baumert  and  K.  Hal- 
pern  (Arch.  Fharm.,  231,  648— 653).— See  this  vol.,  ii,  370. 

Cholic  acid.  By  K.  Landsteiner  (Zeit.  physiol.  Chem.,  19,  285 — • 
288). — Bromine  acts  destructively  on  dry  cholic  acid;  it  is  slowly 
absorbed  by  a  solution  in  acetic  acid  with  evolution  of  hydrogen 
bromide. 

BromdehydrochoUc  acid,  C24Hg3Br05,  is  obtained  by  the  bromination 
of  dehydrocholic  acid  in  acetic  acid  solution  ;  it  crystallises  in  needles, 
and  melts  and  decomposes  at  171 — 173°.  Small,  octahedral  crystals 
melting  at  160 — 163°  were  also  obtained,  and  seemed  to  be  a  mixture 
of  the  foregoing  substance  with  an  isomeride  or  other  substance.  The 
bromination  can  be  carried  further,  bat  the  crystalline  product  ob- 
tained does  not  seem  to  have  been  examined. 

Bilianic  acid  also  seems  to  yield  a  substitution  derivative  with 
bromine. 

When  treated  with  fuming  nitric  acid  at  0°,  cholic  acid  is  converted 
into  dehydrocholic  acid.  A.  J.  G. 

Action  of  Zinc  and  its  Salts  on  Blood  and  Blood-pigment. 

By  E.  Grahe  (Chem.  Centr.,  1894,  i,  636 — 637  ;  from  Arh.  Pharmak. 
Inst.  Borpat,  9,  155 — 174). — By  shaking  blood  with  zinc  dust  Kobert 
has  prepared  zinc-parahaemoglobin.  This  substance  resembles  oxy- 
haepioglobin  in  spectrum  and  in  solubility  in  dilute  ammonia  ;  it 
resembles  methaemoglobin  in  colour  and  other  properties.  It  differs 
from  both  in  certain  solubilities  and  colour  reactions.  It  can  be 
prepared  by  the  use  of  many  zinc  salts,  both  from  blood  and  solutions 
of  crystalline  blood-pigment.  It  is  precipitated  by  hydrochloric  acid 
from  alkaline  solutions,  and  the  formula  C758Hi,39Zn2S3Fe02i8  is  given 
to  it.  It  is  not  toxic,  and  like  haemoglobin  is  absorbed,  and  of  use  in 
the  treatment  of  chlorosis.  W.  D.  H. 
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Possible  Number  of  Isomerides  of  a  Carbon  Compound.     By 

Delannoy  (Bull  Soc.  Chim.,  [3],  11,  239— 248).— The  author  has 
investigated  the  general  problem  respecting  the  possible  number  of 
isomerides  of  a  carbon  compound  by  a  process  somewhat  similar  to 
that  used  by  Caylev ;  bis  results,  however,  differ  slightly  from  those 
of  the  latter.  "  W.  J.  P. 

Aspen  Tar.  By  W.  Adolphi  (Arch.  Pharm.,  232,  321—328).— 
Aspen  tar  from  Populus  tremula  is  a  commercial  article  in  Central 
Russia.  It  is  a  black,  oily  liquid  of  sp.  gr.  1'0586  at  15°,  and  has  a 
peculiar  and  unpleasant  odour ;  the  crystalline  leaflets  which  are  visible 
in  the  body  of  the  liquid  do  not  give  the  reactions  of  pimaric  acid. 
The  tar  is  completely  soluble  in  absolute  alcohol,  acetone,  or  alkalis, 
-and  72  per  cent,  of  it  distils  below  300°,  leaving  a  little  pitchy 
residue.  The  distillate  contains  acetic,  propionic,  butyric,  valeric, 
and  caproic  acids.  The  phenols  present  form  16' 7  per  cent,  of  the 
tar  distilled,  and  boil  at  200 — 290°,  more  than  half  distilling  at 
250 — 270° ;  the  fraction  boiling  at  230°  gives  the  catechol  reaction, 
whilst  the  portions  boiling  at  higher  temperatures  give  the  pyrogallol 
reaction  with  ferric  chloride  ;  guaiacol  is  also  present.  The  hydrocar- 
bons boil  at  100 — 340°,  the  major  part  distilling  at  210 — 260°  ;  paraffin 
melting  at  38°  Avas  isolated  from  the  fraction  boiling  at  290 — 340°. 

W.  J.  P. 

Trimethylene  and  Propylene,  and  a  New  Class  of  Hydro- 
carbons: Dynamic  Isomerism.  By  Berthelot  (Compt.  re^i^.,118, 
1115 — 1123). — The  author  has  previously  shown  that  the  heat  of 
formation  of  propylene  from  its  elements  is  —9*4  Cal.,  and  of  tri- 
methylene — 17'1  Cal.  From  Louguinine's  determinations  of  the 
heats  of  combustion,  it  follows  that  the  heats  of  formation  of  the  two 
alcohols  from  their  elements  are  +80*6  Cal.  and  +78-6  Cal.  respec- 
tively. 

Direct  determination  of  the  beat  developed  by  the  combination  of 
bromine  with  propylene  shows  that 

C3H6  +  Bra  liquid  =  CgHeBra  liquid  develops  -f  29-1  Cal. 

This  value  is  almost  identical  with  the  corresponding  value  in  the 
case  of  ethylene  +29*3  Cals.,  and  it  follows  that  propylene  is  the 
true  homologue  of  ethylene.  There  is,  moreover,  the  normal  differ- 
ence between  the  heats  of  formation  of  the  two  hydrocarbons. 

In  the  case  of  trimethylene,  the  number  obtained  is  much  higher. 

CaHfl  (trimethylene)  +  Bra  liq.  =  CgHeBrg  liq.  develops  -f  38'5  Cal. 

Both  dibromides  develop  a  further  quantity  of  heat  in  contact  with 
an  excess  of  bromine,  owing  to  the  formation  of  perbromides,  and  the 
VOL.  Lxvi.  i.  2  i 
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values  obtained  are  somewhat  higher  in  the  case  of  trimethylene,  but 
the  diflference  is  not  great. 

In  the  calorimeter,  the  absorption  of  propylene  by  sulphuric  acid 
takes  place  less  readily  than  in  an  eprouvette,  aiitl  it  is  not  possible 
to  obtain  complete  saturation  of  the  acid.  The  results  with  very 
different  proportions  of  acid  do  not,  however,  differ  materially. 

C3H6  +     H2SO4  liquid  develops  +16-5  Cal. 
2C3H0  +  3H0SO4       „  „         +167  X  2  Cal. 

Some  years  ago,  with  a  large  excess  of  sulphuric  acid,  the  author 
obtained  the  value  +19'0  Cal.  If  the  results  are  calculated  for  a 
dilute  acid  (which  does  not  actually  absorb  the  gas),  it  is  found  that 

C3H6  +  H0SO4  dilute,  develops  +16-7  Cal. 

a  number  practically  identical  with  that  obtained  with  ethylene, 
+  16-9  Cal.      ,      .         ,  ,  ' 

When  sulphuric  acid  completely  saturated  with  propylene  is 
brought  in  contact  with  water,  there  is  practically  no  development  of 
heat  (this  vol.,  i,  393),  but  if  a  considerable  quantity  of  free  sulph- 
uric acid  is  present,  precautions  must  be  taken  to  avoid  any  appreci- 
able rise  of  temperature,  or  the  propylene  sulphate  is  decomposed 
and  isomerides  of  propylene  are  formed.  Triraethylene  sulphate, 
although  more  stable  in  presence  of  water,  likewise  decomposes  if 
any  rise  of  temperature  is  allowed  to  take  place  when  the  partially 
saturated  sulphuric  acid  is  mixed  with  water. 

In  the  case  of  trimethylene  sulphate,  the  values  obtained  are 

2C3H6  +  3H.3SO4  liquid  develops  +25-5   x  2  Cal. 
C3H6+3H0SO4       „  „         +26-2  Cal. 

Hence,  for  the  same  proportions  of  gas  absorbed,  the  values  are 
for  propylene  +I6'7  Cal.,  and  trimethylene  +25*5  Cal. 

It  will  be  observed  that  the  heats  of  formation  of  the  trimethylene 
compounds  are  from  8  to  10  Cals,  in  excess  of  the  heats  of  formation 
of  the  corresponding  propylene  compounds,  whereas  in  the  case  of 
the  hydrocarbons  themselves  the  difference  has  a  similar  numerical 
value  but  is  opposite  in  sign.  The  heats  of  formation  of  the  two 
series  of  compounds  from  their  elements  are,  however,  practically  the 
same  for  the  corresponding  members.  Similar  differences  have  been 
observed  by  the  author  and  Matignon  between  terebenthene  and  its 
isomerides.  The  former  has  the  lower  heat  of  form.ation  from  its 
elements,  but  the  heat  of  formation  of  its  hydrochloride  by  the  action 
of  hydrogen  chloride  is  double  that  of  its  isomerides,  whilst  the  heats 
of  formation  of  the  hydrochlorides  from  their  elements  are  almost 
identical. 

Trimethylene  and  terebenthene,  respectively,  differ  from  their 
isomerides  in  a  manner  that  cannot  be  represented  by  plane  formulos. 
They  represent  new  types,  characterised  by  their  mobility  and  their 
reserves  of  energy.  The  author  terms  them  dynamic  isomerides.  The 
explosive  liquid  polymerides  of  acetylene  perhaps  belong  to  the  same 
class.  C.  H.  B. 
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Rectification  of  Alcohol.  By  E.  Sorel  (Gompt.  rend.,  118, 
1213 — 1215). — The  author  has  previously  shown  that  in  the  rectifi- 
cation of  alcohol  the  volatile  impurities  ascend  to  higher  levels,  or 
descend  towards  the  still,  according  as  the  difference  K  -~  Pjp  is 
positive  or  negative,  K  being  the  ratio  of  the  weight  of  the  impurity 
in  1  kilo,  of  the  vapour  and  in  1  kilo,  of  the  liquid  in  contact  at  the 
particular  level,  P  the  weight  of  the  liquid  that  flows  back,  and  p  the 
weight  of  the  vapour  that  passes  upwards  at  that  level.  He  has 
now  determined  the  values  of  K  for  fermentation  isoamylic  alcohol, 
ethylic  formate,  methylic  acetate,  ethylic  acetate,  ethylic  isobutyrate, 
ethylic  iso valerate,  isoamylic  acetate,  and  isoamylic  isovalerate,  and 
the  results  are  given  in  a  table.  The  value  of  K  increases  with 
increase  of  molecular  weight  and  rise  of  boiling  point,  but  there  is  no 
definite  relation  between  the  three.  In  each  group,  however,  the 
value  of  K  increases  the  more  dilute  the  alcohol.  Ethylic  formate 
and  methylic  acetate  are  soluble  in  water  or  dilute  alcohol,  and  in 
these  cases  the  ratio  of  the  values  of  K  for  a  given  alcoholic  strength 
increases  continuously  with  the  proportion  of  water.  Ethylic  iso- 
valerate and  isoamylic  acetate  are  insoluble  in  dilute  alcohol,  and  the 
ratio  passes  through  a  maximum.  Ethylic  isobutyrate  and  the 
ethereal  salts  of  higher  molecular  weight  can  only  be  retained  in  the 
rectifying  column  in  presence  of  strong  alcohol.  C.  H.  B. 

Constitution  of  Licareol.  By  P.  Barbier  and  L.  Bouveault 
(Compt.  rend.,  118,  1208 — 1211). — When  licareol  is  gradually  mixed 
with  sufficient  chromic  acid  mixture  to  yield  2  atoms  of  oxygen  for 
each  molecule  of  the  alcohol,  it  yields  acetone,  licaraldehyde  or  lica- 
rhodal,  a  methyl  heptylene  ketone,  acetic  and  formic  acids,  and 
methylheptyleneketonecarboxylic  acid.  With  an  excess  of  boiling 
chromic  acid  mixture,  the  products  are  formic  and  acetic  acids  and 
terebic  acid. 

The  licaraldehyde  boils  at  111 — 112°  under  a  pressure  of  about 
13  mm.,  and  yields  an  oxime  boiling  at  about  145°  under  a  pressure 
of  12  mm.,  which  in  its  turn  yields  licarionitrile,  boiling  at  110 — 111° 
Tinder  a  pressure  of  13  mm.  It  yields  with  paramidophenol  a  crystal- 
line compound,  CioHi6N*C6H4*OH.  When  boiled  with  glacial  acetic 
acid,  it  yields  paracymene. 

The  methyl  heptylene  ketone  is  identical  in  all  its  properties  with 
the  natural  product. 

The  formation  of  terebic  acid  indicates  that  the  constitution  of 
licareol  is  more  probably  CMe2:CH-CH2-CH(CHo-OH)-CMe:CH2  than 
that  previously  ascribed  to  it.  Licareol  and  lemonol  (geraniol)  yield 
practically  the  same  products  on  oxidation,  and  the  only  reasons  for 
supposing  that  they  have  different  constitutions  are  that  the  former 
is  optically  active  whilst  the  latter  is  inactive,  and  the  two  aldehydes 
yield,  with  paramidophenol,  compounds  which  have  different  melting 
points.  It  is  possilDle,  although  not  probable,  that  lemonol  is  a 
racemic  compound.  C  H.  B. 

Geraniol  from  Oil  of  "  Andropogon  Schoenanthus."  By  P. 
Baebier  and  L.  Bouveault  (Compt.  rend.,  118,  1164 — 1157). — When 
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geraniol  from  oil  of  Andropoqon  Schcpnantlms  is  allowed  to  fall  drop 
by  drop  into  a  boiliiij^  chromic  acid  mixture  capable  of  yielding  10 
atoms  of  oxygen  for  each  molecale  of  alcohol,  the  products  are 
carbonic  anhydride,  acetone,  acetic  and  formic  acids,  and  terebic  acid 
(m.  p.  174°).     No  valeric  acid  is  formed. 

When  a  quantity  of  chromic  acid  mixture,  capable  of  yielding 
2  atoms  of  oxygen  for  each  molecule  of  the  alcohol,  is  added  little  by 
little  to  the  geraniol,  the  products  are  geranaldehyde,  boiling  at  113° 
■under  a  pressure  of  13  mm.,  and  identical  with  so-called  citriodoric 
aldehyde;  methyl  heptylene  ketone,  boiling  at  169 — 172°,  possess- 
ing all  the  properties  of  the  natural  product,  and  not  yielding  the 
crystalline  bromine  derivative  described  by  Tiemann  and  Semmler ; 
paracymene,  formed  as  a  secondary  product  by  the  action  of  the 
sulphuric  acid  on  the  geranaldehyde  ;  and  methylhepfcyleneketone- 
carboxylic  acid. 

With  potassium  permanganate,  the  geraniol  yields  no  valeric 
acid.  It  follows  that  the  geraniol  of  Andropogon  Schoenanthus  has  the 
constitution  CH2:CMe-CH2-CH2-CMe2-CH2-OH. 

Oil  of  pelargonium  is  quite  different  from  oil  of  A.  SchcBnantlius, 
and  hence  it  is  undesirable  to  retain  the  name  of  geraniol  for  the 
oil  contained  in  the  latter.     The  author  proposes  to  call  it  lemonol. 

0.  H.  B. 

Inverting  Action  of  Glycerol.  By  E.  Donath  (J.  pr.  Chem.^ 
[2],  49,  546 — 548). — Consideration  of  Zulkowski's  work  on  the 
transformation  of  starch  in  hot  glycerol  (Abstr.,  1889,  116)  led  the 
author  to  ascertain  whether  glycerol  has  any  hydrolytic  action  on 
sugars.  It  was  found  that  cane  sugar,  milk  sugar,  maltose,  and 
raffinose  are  hydrolysed  when  heated  at  120 — 130°  with  aqueous 
glycerol  in  the  same  manner  as  they  are  hydrolysed  by  dilute  acids; 
furthermore,  the  order  of  facility  with  which  the  hydrolysis  occurs  is 
the  same,  whether  glycerol  or  acid  be  the  hydrolytic  agent.  An- 
hydrous glycerol  has  comparatively  little  hydrolytic  action,  whilst 
glycerol  containing  20  per  cent,  of  water  has  a  considerable  action ; 
from  this  the  author  concludes  that  the  hydrates  of  glycerol  con- 
tained in  the  aqueous  solution  are  dissociated  at  the  temperature 
employed,  and  that  it  is  the  nascent  molecules  of  water  of  hydration 
which  effect  the  hydrolysis.  It  is  hoped  that  a  general  theory  of 
hydrolytic  action  may  be  deduced  from  these  observations. 

A.  G.  B. 

Ethylnitrolic  acid  and  Nitromethane.  By  Y.  Meter  (Ber., 
27,  1600— 1602). —Benzoylethylnitrolic  acid,  NOa'CMeiX'OBz,  may 
be  readily  prepared  by  agitating  ethylnitrolic  acid  with  caustic  soda 
and  benzoic  chloride.  It  crystallises  from  toluene  in  small,  white 
plates,  and  melts  at  137°  without  decomposing.  When  boiled  with 
dilute  sulphuric  acid,  it  decomposes  into  nitrous  oxide,  and  acetic  and 
benzoic  acids.  The  compound  may  be  preserved  without  undergoing 
any  change,  whilst  the  nitrolic  acids  themselves  soon  decompose. 

Sodionitromethane  has  hitherto  never  been  obtained  pure,  the  com- 
position of   the    salt  prepared  by  means  of   alcoholic  soda   always 
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agreeing  with  the  formula  CH2N'a'N02  +  2IH2O.  When,  however, 
a  solution  of  sodium  ethoxide  is  added  to  a  solution  of  nitromethane 
in  ether,  the  pure  substance  is  at  once  precipitated.  The  compound 
thus  prepared  is  much  more  violently  explosive  than  that  previously 
obtained.  ''  A.  H. 

Action  of  Thiocarbonic  Chloride  on  Ethylenediamine.    By 

M.  Jaffb  and  B.  Kuhn  (Ber.,  27,  1663— 1666).— The  action  takes 
place  according  to  the  equation  2CSCI2  +  2C2H4(]SrH2)2  =  C6HioN'4S 
+  4HC1  +  H2S.     The  substance  CeHip^iS  appears  to  have  the  con- 

stitution    I  8  1,  and  probably  results  from  the  elimina- 

CH2-NH-C:N-CH3 
tion  of  HgS  from  the  tautomeric  form  of  the  compound 

CH2-NH-CS-NH-CH2 

wh-ich  may  be  supposed  to  be  first  formed.  It  readily  loses  its  sulphur 
under  the  influence  of  mild  oxidising  agents,  such  as  bromine  water, 
yielding  a  substance,  the  hydrobromide  of  which,  C6HioN4,HBr,  was 
obtained  crystallised.  It  forms  various  salts,  of  which  the  formulae 
and  melting  points  (with  decomposition)  are  : — CeHioNiSjHCl ; 
270°.  C6HioN4S,HN03;  246— 247^  C6HioN4S,H2S04 ;  230—231". 
C6HioN4S,HgCl2.  C6H,„N4S,HCl,2HgCl2.  C6HioN4S,C6H3]^307  (picrate); 
229—230°.  C.  F.  B. 

Choline  and  Muscarine.  By  G.  Nothnagel  (Arch.  Fharm.y 
232,  261—306;  compare  Abstr.,  1892,  219,  806;  1893,  i,  297).— 
AcetyletJiyltnmethylaTiiTnomuvi  platinochloride,  (OAc*C2H4*NMe3)2PtCl6, 
crystallises  in  small,  yellow  needles  melting  at  223 — 224".  Choline 
only  reacts  with  acetic  chloride  at  100°,  and  the  acetyl  compound  is 
readily  hydrolysed. 

On  heating  choline  chloride  with  benzoic  chloride  at  100°,  distilling 
off  the  excess  of  the  latter,  and  treating  the  residue  with  platinic 
chloride  in  aqueous  solution,  yellow,  crystalline  threads  of  a  platino' 
chloride,  (OBz-C2H4-NMe3)2PtCl6,  are  deposited;  it  melts  at  206°. 
The  aurochloride,  OBz*C2H4*NMe3*AuCl4,  crystallises  in  flat,  yellow 
needles  melting  at  183°.  No  reaction  between  choline  and  glycollic, 
salicylic,  or  etbylenelactic  acid  could  be  brought  about  under  various 
conditions. 

On  heating  an  aqueous  solution  of  choline  with  hydroxyisobutyric 
acid,  a  substance  is  formed,  which  yields  a,  platinochloride  of  the  con- 
stitution NMe3Cl'C2H4-0'CMe2-COO-C2H4-NMe3Cl,PtCl4  +  2H2O ;  it 
crystallises  in  needles  melting  at  221°.  No  aurochloride  could  be  pre- 
pared either  directly  or  from  the  platinochloride,the  latter,  when  treated 
with  gold  chloride,  decomposing  with  formation  of  choline  aurochlor- 
ide. Similarly,  on  heating  choline  solution  with  hydroxyvaleric  acid 
and  treating  the  product  with  platinic  chlovide,  a  platinochloride  of  the 
composition   NMeaCl-CsHi-O-CiHs-COO-C^Hi-NMeaCljPtCU  +   2H2O, 
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is  obtained ;  it  crystallises  in  long,  compact  needles  melting  at 
223 — 224°.     No  aurocliloride  could  be  prepared. 

The  rest  of  the  paper  consists  principally  of  a  repetition  and 
confirmation  of  previous  work  on  this  subject.  W.  J.  P. 

Diazomethane.  By  H.  v.  Pechmann  (Ber.,  27,  1888—1891).— 
When  nitrosomethylbenzaraide,  nitrosomethylurethane,  and  similar 
nitroso-derivatives  of  methjlamine  are  treated  with  alkalis,  a  yellow 
gas  is  formed,  along  with  other  products.     This  gas  is  diazomethane ^ 

CH2<C'l.     It  is  odourless,  but  very  poisonous,  and  has  hitherto  only 

been  examined  in  ethereal  solution.  The  yellow,  ethereal  solution  is 
at  once  decolorised  by  dilate  acids  or  by  water,  the  whole  of  the 
nitrogen  being  evolved.  Iodine  solution  also  decomposes  it,  nitrogen 
being  evolved  and  methylene  iodide  formed.  Like  ethylic  diazo- 
acetate,  it  combines  with  ethylic  fumarate,  and  forms  metht/Uc 
pyrazoUne-4< :  6-dicarboxylate,  which  crystallises  in  lustrous,  rhombic 
tablets  melting  at  97°.  When  this  substance  is  heated  with  dilute 
hydrochloric  acid,  hydrazine  hydrochloride  is  produced.  When  the 
pyrazoline-derivative  is  distilled,  decomposition  occurs,  about  80  per 
cent,  of  the  nitrogen  being  evolved,  and  cistrans-trimethylene-1 : 2- 
dicarboxylic  acid  passing  over. 

Diazomethane  behaves  towards  silver  nitrate  and  Fehling's  solution 
in  the  same  manner  as  ethylic  diazoacetate,  reduces  mercuric  oxide 
in  the  cold,  and  rapidly  bleaches  and  destroys  cork. 

Diazoethane  has  been  prepared  in  a  similar  manner,  and  has  similar 
properties :  when  it  is  treated  with  mercuric  oxide,  the  smell  of 
mercuric  ethide  is  perceptible. 

A  more  detailed  account  will  be  shortly  published.  A.  H. 

Compounds  of  Formaldehyde  with  Polyhydric  Alcohols. 
By  M.  ScHULz  and  B.  Tollens  {Ber.,  27,  1892— 1894).— When  the 
polyhydric  alcohols  are  heated  on  the  water-bath  with  a  40  per  cent, 
solution  of  formaldehyde  and  concentrated  hydrochloric  acid,  a 
reaction  occurs,  and  methylene  ethers  or  formacetals  are  produced. 

ManmtoUriformacetal,  C6H806(CH2)3,  forms  needles  melting  at  227°, 
and  sparingly  soluble  in  water  and  alcohol.  It  is  laevo- rotatory. 
Sorhitoltriformacetal  melts  at  206°,  and  otherwise  resembles  the  man- 
nitol  compound.  Adonitoldiformacetal,  C5H704(CH2)2*OH,  melts  at 
146°,  may  be  sublimed  in  a  vacuum,  and  is  more  readily  soluble  than 
the  mannitol-derivative.  One  hydroxyl  group  is  left  in  the  com- 
pound, since  it  forms  a  henzoate  which  melts  at  104°.  Penta-eryth- 
Htoldiformacetal,  C5H804(CH2)2,  forms  large  crystals  melting  at  50°, 
very  readily  soluble  in  water.  Erythritol  yields  a  similar  compound. 
Glycerolformacetal,  C3H502(CH3)20H,  is  a  liquid  boiling  at  191 — 193°, 
and  forms  a  henzoate  melting  at  70°.  A.  H, 

Condensation  of  Methyl  Ethyl  Ketone  with  Malonic  acid. 

By  W.  Massot  (Ber.,  27,  1574—1577). — When  methyl  ethyl  ketone 
and  malonic  acid  are  heated  together  with  acetic  anhydride,  the  pro- 
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duct  consists  of  two  portions,  one  crystalline,  the  other  oily.  Tlie 
crystalline  product  is  a  monobasic  acid  of  the  formula  C9H10O4,  which 
crystallises  from  light  petroleum  in  small  prisms  melting  at  76 — 77". 
The  barium  salt  (C9H904)2Ba  +  H2O,  forms  microcrystalline  crusts. 
When  treated  with  alkaline  hydroxylamine  solution,  the  acid  yields  a 
monoxime,  CgHioOaiN'OH,  which  forms  small,  prismatic  crystals,  and 
melts  at  195 — 196°.  A  dioxime  could  not  be  obtained,  neither  could  any 
evidence  of  the  presence  of  a  hydroxyl-group  be  found;  the  constitu- 
tion of  the  acid,  therefore,  remains  unsettled,  but  it  appears  to  be 
the  homologue  of  the  acid,  CsHsOi,  obtained  by  the  author  from 
«;Cetone  and  malonic  acid  (this  vol.,  i,  356),  and,  like  this,  is  only 
formed  in  very  small  quantity. 

The  oily  product  contains  a  certain  amount  of  the  above  acid, 
together  with  yS-ethylcrotonic  acid,  CMeEtlCH-COOH,  which,  how- 
ever, could  not  be  obtained  pure.  A.  H. 

Diamidopropionic  acid.  By  B.  Klebs  (Zeit.  physiol.  Chem.,  19, 
-301 — 338  ;  compare  Abstr.,  1893,  i,  686), — The  author  gives  a  table 
showing  the  behaviour  of  diamidopropionic  acid  towards  reagents. 
The  mercuric  salt,  (NH2-CH3-CH(NH2)-COO)2Hg,4HoO,  is  obtained  in 
colourless  cubic  crystals;  both  this  and  the  copper  salt  have  an 
alkaline  reaction,  and  give  no  precipitates  with  caustic  soda  even  on 
boiling.  The  sulphate  crystallises  in  needles  containing  ^ii-iO,  and 
melts  and  decomposes  at  226 — 228°.  The  nitrate  crystallises  without 
water,  and  melts  and  gives  off  gas  at  170*.  T\iq  acetate  is  obtained  in 
«mall,  anhydrous,  orthorhombic  plates  melting  at  110 — 112°;  on 
prolonged  heating  at  100°,  it  melts  and  gives  off  acetic  acid.  The 
oxalate  crystallises  in  small  needles  containing  2HoO,  and  melts  and 
decomposes  at  175 — 178°.  The  picrate  decomposes  at  200°,  and 
resembles  picric  acid  in  appearance;  it  crystallises  with  2H2O.  The 
platinochloride  crystallises  in  tiny  cubes  containing  IH2O. 

Diamidopropionic  acid  yields  glyceric  and  oxalic  acids  when 
treated  with  nitrous  acid. 

Dihenzoyldiamidopropionic  acid,  NHBz*CHo'CH(N"HBz)*COOH, 
is  prepared  by  treating  diamidopropionic  acid  hydrochloride  with 
benzoic  chloride  and  caustic  soda ;  it  crystallises  in  colourless  needles 
melting  at  195 — 197°,  and  is  very  sparingly  soluble  in  water.  The 
barium  salt  forms  white,  anhydrous  crystalline  crusts. 

Attempts  to  synthesise  diamidoacetic  acid  by  the  action  of  am- 
monia on  dihalogenacetic  acids  or  their  ethylic  salts,  by  the  reduction 
of  ethylic  formazylcarboxylate  and,  indirectly,  by  the  action  of 
mercuracetamide  on  ethylic  diiodoacetate  were  unsuccessful. 

W.  J.  P. 

Action  of  Water  on  Soap.  By  F.  Krafft  and  A.  Stern  {Ber., 
27,  1747 — 1754). — In  view  of  the  recent  theories  as  to  the  cleansing 
action  of  soap  (see  next  abstract),  the  authors  have  repeated  and 
extended  Chevreul's  experiments  on  the  action  of  water  on  soap,  and 
have  confirmed  the  results  arrived  at  by  him.  When  neutral  sodium 
palmitate,  NaCieHaiO.,  containing  8*27  per  cent,  of  sodium,  is  boiled 
up  with  water  and  the  liquid  allowed  to  cool,  the  mass  which 
separates  contains  less  sodium  as  the  amount  of  water  employed  is 
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increased.  When  about  900  parts  of  water  are  used,  the  mass  which 
separates  has  the  composition  of  sodium  bipalmitate, 

C,6H3oA,Ci6H3i02Na, 

whilst,  with  smaller  quantities  of  water,  any  desired  mixture  con- 
taining more  sodium  than  this  may  be  obtained.  The  filtrate  from 
the  solid  mass  has  a  strongly  alkaline  reaction,  and  is  almost  free 
from  fatty  acid,  the  addition  of  a  mineral  acid  producing  only  a  faiat 
turbidity,  so  that  basic  salts  are  certainly  not  present.  A  hot  dilute 
solution  of  sodium  palmitate  has  a  milky  appearance,  which  is  due 
to  the  presence  of  free  palmitic  acid  in  the  form  of  oily  drops 
suspended  in  the  liquid.  When  such  a  solution  is  extracted  with 
toluene,  pure  palmitic  acid  goes  into  solution.  The  hot  solution 
therefore  contains  free  fatly  acid  as  well  as  free  alkali,  which  may  be 
titrated  with  normal  acid,  in  addition  to  a  certain  amount  of  un- 
decomposed  sodium  salt. 

Sodium  stearate  and  sodium  elaidate  behave  in  a  precisely  similar 
manner,  but  sodium  oleate  is  not  so  readily  decomposed  by  hot  water, 
only  a  very  slight  turbidity  being  caused  by  the  addition  of  900  parts 
of  hot  water.  Sodium  bioleate,  on  the  other  hand,  is  at  once  decom- 
posed by  water  with  separation  of  free  oleic  acid.  A.  H. 

The  Cleansing  Action  of  Soap.  By  F.  Krafft  and  A.  Stern 
{Ber.,  27,  1755 — 1761  ;  compare  the  foregoing  abstract). — The 
authors  criticise  the  view  put  forward  by  Kotondi  [^Atti  B.  Accad.  sci. 
Torino,  19,  146  (1883)]  and  others,  that  when  soap  is  acted  on  by 
water  it  is  decomposed  into  an  acid  soap,  which  is  almost  insoluble  in 
hot  water,  and  a  basic  soap  which  remains  dissolved.  It  follows  from 
the  experiments  described  in  the  foregoing  abstract  that  when  a  soap 
is  dissolved  in  a  large  amount  of  hot  water,  the  sodium  salts  of 
palmitic,  stearic,  and  elaidic  acids  separate  out,  along  with  an  amount 
of  the  free  acid  which  varies  with  the  amount  of  water  used,  whilst 
the  liquid  contains  free  alkali  and  the  sodium  salt  of  oleic  acid.  No 
evidence  of  the  existence  of  basic  salts  of  the  soap  acids  has  been 
brought  forward  by  the  supporters  of  the  theory,  and  none  could  be 
experimentally  obtained  by  the  authors.  A.  H. 

Chemical  Function  and  Constitution  of  Ethylic  Aceto- 
acetate.  By  De  Foecrand  (Compt.  rend.,  118,  1101— 1104).— The 
author  has  previously  shown  that  the  heat  of  dissolution  of  ethylic 
aceto-sodacetate  is  -l-4"39  Cals.  (this  vol.,  i,  356),  and  he  now  tinds. 
that  the  heat  of  dissolution  of  ethylic  acetoacetate  is  H-l*25  Cals.,  and 
its  heat  of  neutralisation  by  sodium  hydroxide  -f  7'32  Cals.  It 
follows  that 

CfiHioOa   liq.    +    Na   sol.   =    H  gas    + 

CgHoNaOa  sol develops  -f  47-26  Cals. 

CeHioOgHq.  +  NaOH  sol.  =  H^O  sol.  + 

CfiHgNaOa  sol „         + 16-39      „ 

If  the  first  of  these  values  is  taken  as  the  measure  of  the  acid 
function,  it  is  clear  that  it  is  lower  than  that  of  a  true  acid,  but  higher 
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than  that  of  a  tertiary  alcohol.  For  the  latter  reason,  the  constitu- 
tion of  the  compound  cannot  be  CH3-C(0Na)!CH-C00Et.  The  value 
of  the  acid  function  when  calculated  for  the  solid  state  of  the  original 
substance  is  not  below  89  Cals.  The  only  formula  admissible  would 
therefore  seem  to  be  CHa'CO-CHa'COOEt  and  CHa'COiCHNa-COOEt, 
although,  in  its  chemical  behaviour,  the  compound  differs  in  many 
respects  from  ketones. 

Attempts  to  prepare  a  pure  sodium  derivative  of  acetone,  and  thus 
determine  directly  the  value  of  the  ketonic  function,  were  unsuccess- 
ful. All  that  is  definitely  known  in  this  connection  is  (1)  that  the 
thermal  value  of  the  ketonic  function  is  lower  than  that  of  the 
primary  alcoholic  function,  and  (2)  the  heat  of  neutralisation  of  a 
ketone  is  nil.  It  would  seem  certain  that  ethylic  acetoacetate  has 
not  a  ketonic  function.  There  is,  however,  close  agreement  between 
the  value  of  the  phenolic  function  (+39'1  Cals.)  and  the  heat  of 
neutralisation  of  ordinary  phenol  (H-7'96  Cals.)  and  the  correspond- 
ing values  for  ethylic  acetoacetate  (  +  39  to  40  Cals.  and  +7'32  Cals. 
respectively).  If  it  is  assumed  that  the  cause  of  the  special  acidity 
of  the  phenols  is  due  not  so  much  to  the  closing  of  the  hydrocarbon 
chain  as  to  the  peculiar  nature  of  the  linkage  of  the  carbon  which  is 
united  with  the  hydroxyl  group,  it  would  seem  that  ethylic  aceto- 
acetate may  be  regarded  as  an  open  chain  phenol  with  a  degree  of 
acidity  intermediate  between  the  true  acids  and  alcohols.  Its  consti- 
tution would  then  be  CH3-C(0H):CH-C00Et.  C.  H.  B. 

ajaa-Dimethyladipic  acids.  By  J.  Kitzing  {Ber.,  27,  1578 — 
1580). — When  ethylene  dibromide  is  heated  with  ethylic  sodiomethyl- 
malonate  in  the  presence  of  toluene  for  50 — 60  hours,  ethylic  cciOLo- 
dimethyldicarhoxyadipate,  C2H4*[CMe*(COOEt)2]2,  is  obtained.  It 
separates  from  light  petroleum  in  well-developed  crystals  melting  at 
53 — 53'5°,  and  can  be  distilled  under  diminished  pressure,  a^cc^- 
Vimethyldicarloxyadipic  acid,  when  rapidly  heated,  melts  and  decom- 
poses at  about  200°,  but,  when  slowly  heated,  decomposes  at  about  170°^ 
dimethyladipic  a.cid  (Zelinsky,  Abstr.,  1892,  430)  being  formed  ; 
both  the  modification  melting  at  140 — 141°  and  that  melting  at  74—76° 
are  obtained  by  re  crystallising  the  product  from  water.  A.  H. 

Bromomesaconic  acid.  By  W.  Lossen  and  0.  Gerlach  (Ber.^ 
27,  1851 — 1856). — As  shown  by  Kekule  and  others,  citradibromo- 
glutaric  acid  is  resolved  by  the  action  of  bases  into  bromomethacrylie 
acid,  carbonic  anhydride,  and  hydrogen  bromide  ;  under  other  condi- 
tions, propaidehyde,  carbonic  anhydride,  and  hydrogen  bromide  are 
formed.  In  continuation  of  their  investigation  of  the  influence  ex- 
ercised hy  the  quantity  and  nature  of  the  base  on  the  decomposition 
of  haloid  acids  (Abstr.,  1893,  i,  142),  the  authors  have  found  that  by 
the  action  of  concentrated  (25  per  cent.)  soda  (4  mol.)  on  citradi- 
bromoglutaric  acid,  bromomemconic  acid,  C3H3Br(COOH)2,  is  formed, 
and  crystallises  from  ether,  on  the  addition  of  chloroform,  in  colour- 
less stellate  prisms  melting  at  220°.  The  yield  is  about  47  per  cent, 
of  the  bromoglutaric  acid  eraplo^^ed.  By  the  further  action  of  soda 
bromomesaconic  acid  is  con-verted   into    acetic   acid ;    on   reductiou^ 
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it  yields  glutaric  acid,  and,  by  heating  above  its  melting  point, 
bromocitraconic  anhydride  is  produced.  The  hydrogen  potassitim  salt, 
C5H4Br04K,  crystallises  in  prisms  ;  the  barium  salt,  with  2H2O,  is  de- 
posited in  stellate  needles  or  prisms  ;  the  calcium  salt,  CsHgBrOiCa  + 
H2O,  does  not  ciystallise  very  readily  ;  the  zinc  salt  is  very  character- 
istic, and  may  be  used  to  purify  the  acid ;  it  crystallises  from  water 
with  8H2O  in  colourless  prisms  ;  the  silver  salt  is  deposited  in  slender 
needles.  All  these  salts  differ  from  the  corresponding  bromocitra- 
conates.  J.  B.  T. 

Solubility  of  P®tassiuni  Hydrogen  Tartrate  in  Alcohol  of 
various  strengths.  By  J.  A.  Roelofsen  (Amer.  Chem.  J.,  16, 
464 — 467). — The  following  table  gives  the  results  obtained. 


Milligrams  of . 

Votassium  Hydrogen  Tartrate  dissolved  in  IC 

c.c. 

Alcohol 

,  percer 

itage  of 

Temp. 

Water. 

90. 

80. 

70. 

60. 

50. 

40. 

30. 

20. 

10. 

0° 

6-2 

6-4 

4-9 

6-0 

6-0 

6-2 

7-0 

10-8 

17-3 

30-1 

5 

5-5 

6-0 

5-1 

6-0 

6-8 

6-8 

7-1 

13-2 

18-8 

32-0 

10 

6-2 

6-2 

5  1 

5-8 

6-4 

7-0 

8-6 

16-0 

27-0 

41-1 

15 

5-3 

6-2 

6-2 

6-2 

5-5 

7-7 

8-8 

15-8 

23-9 

44-3 

20 

6-4 

6-4 

6-2 

6-4 

7-0 

9-6 

11-3 

17-1 

29-3 

49  0 

25 

4-7 

5-5 

6-0 

6-8 

7-0 

10-3 

11-7 

21-4 

36-4 

54-1 

30 

4-7 

6-0 

6-8 

7-5 

8-5 

11-0 

13-1 

24-8 

39-9 

69-2 

35 

1-9 

5-1 

5-9 

6-8 

9-0 

12-4 

18-8 

28-7 

49-3 

83-8 

40 

1-7 

5-3 

5-8 

7-0 

10-2 

14-9 

23  1 

37-7 

53-6 

95-9 

45 

1-7 

5-3 

6-0 

7-9 

10-7 

16-5 

25-8 

44-2 

72-6 

112-8 

50 

1-5 

5-1 

6-0 

8-1 

12-8 

19-0 

29-7 

53-6 

87-2 

124-8 

L.  T.  T. 
Dehydromucic  acid  from  r-Methylpyromucic  acid.    By  H.  B. 

Hill  and  H.  E.  Sawyer  {Ber.,  27,  1569— 1570).— When  w-methyl- 
pyromucic  chloride  is  treated  with  bromine  in  sunlight,  w-dihromo- 
methyljpyromucic  bromide,  C6H3Br302,  is  formed;  this  crystallises  in 
-small,  flat  prisms,  melts  at  102°,  and  is  readily  soluble  in  benzene,  less 
readily  in  cold  light  petroleum<  Hot  water  converts  it  into  c- 
aldeliydopyromucic  acid,  C6H4O4,  which  crystallises  with  IH2O  in  long 
needles.  The  anhydrous  acid  forms  colourless  plates,  is  readily 
soluble  in  alcohol  and  water,  and  melts  and  decomposes  at  205°,  but 
may  be  partially  sublimed  when  carefully  heated.  It  is  oxidised  by 
silver  oxide  to  dehydromucic  acid,  C6H4O5,  and  the  same  change 
occurs  when  its  alkaline  solution  is  exposed  to  the  air.  w-Dibromo- 
nnethyljpyromucic  acid,  C^Ji\\Oz,  crystallises  in  thin  tablets  melting 
at  153".  It  is  difficult  to  obtain  in  quantity,  and  cannot  therefore  be 
used  for  the  preparation  of  the  aldehydo-acid.  A.  H. 

Succinimide.     By  E.  H.  Miller  (/.  Amer.  Chem.  Soc,  16,  433— 
462). — The  author  has    obtained   succinimide  by  heating  together 
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■efhylene  cyanide  and  acetic  acid  at  180 — 200" ;  by  heating  together 
succinic  acid  and  acetonitrile  at  180 — 200° ;  and  by  heating  together 
succinic  acid  and  ethylene  cyanide  in  molecular  proportion.  Deter- 
minations of  the  molecular  weight  were  made  by  Raoult's  method 
with  water,  ethylene  bromide,  and  acetic  acid  as  solvents,  the  average 
of  all  the  determinations  being  99*6,  showing  the  correctness  of  the 
generally  received  formula.  The  solution  gave  a  very  flight  pink 
colour  with  methyl- orange,  showing  that  it  is  neither  strongly  acid 
nor  strongly  alkaline. 

As  y3-cyanopropionic  acid,  on  heating,  should  give  the  unsym- 
metrical  succinimide,  the  author  endeavoured  to  obtain  it  by  the 
action  of  potassium  cyanide  on  potassium  /3-iodopropionate,  and  on 
■ethylic  /3-iodopropionate.  Only  small  quantities  of  a  crystalline  and 
almost  neutral  compound,  CgHizNaOs,  were  obtained.  The  author 
believes  that  yS-cyanoprop ionic  acid  is  an  unstable  liquid,  2  mols.  of 
which  unite  with  water  to  form  the  above  compound.  This  com- 
pound crystallises  in  needles  soluble  in  boiling  methyl  and  ethyl 
alcohols. 

Ethylic  y8-cyanopropionate,  a  colourless,  odourless  liquid  boiling  at 
228°  and  insoluble  in  water,  was  obtained  by  L.  Henry  {Bull.  Accad. 
Toy.  Belg.,  1889,  18,  168).  L.  T.  T. 

Acetonitriles.  By  W.  Eschweiler  (Annalen,  279,  39—44;  com- 
pare this  vol.,  i,  267). — Aqueous  methylamine  reacts  with  methylene- 
cyanhydrin  forming  the  nitriles  of  sarcosine  and  of  methyldiglycol- 
amidic  acid.  The  product,  when  boiled  with  barium  hydroxide 
solution  and  the  filtrate  evaporated  with  copper  oxide,  yields  the 
copper  derivatives  of  sarcosine  (Strecker,  Annalen,  157,  1)  and  of 
methyldiglycolamidic  acid.  The  latter  crystallises  in  small,  anhydr- 
ous, bright  blue,  four-sided  tables. 

Methyldiglycolamidic  acid,  NMe(CH2*COOH)2,  forms  colourless 
prisms  and  melts  at  226 — 227°  with  decomposition.  In  the  reaction 
between  methylamine  and  methylene  cyanhydrin,  when  a  large  excess 
of  the  former  reagent  is  used,  sarcosine  uitrile,  which  cannot  be  dis- 
tilled even  under  diminished  pressure  without  decomposition,  is  the 
sole  product;  whilst,  when  an  excess  of  methylenecyanhydrin  is 
employed,  methyldiglycolamidonitrile  only  is  obtained.  The  latter 
boils  at  70°  under  a  pressure  of  40  mm.  If  the  hydrolysis  of  the 
last-named  riitrile  with  barium  hydroxide  is  incomplete,  methyldi- 
glycolamidic  acid  amide,  COOH'CHa'JN'Me'CHo'CONda,  is  obtained; 
it  crystallises  from  aqueous  alcohol  in  long  needles,  and  melts  at 
168°;  the  copper  salt  crystallises  in  deep  blue,  monhydrated,  rhombic 
prisms,  and  is  sparingly  soluble  in  water. 

Dimethylamine  reacts  very  readily  with  methylene  dicyanhydrin, 
the  resulting  nitrile  being  an  almost  odourless  liquid,  which  boils  at 
137—138°,  has  a  sp.  gr.  of  0-865  at  20°.  When  hydrolysed  with 
baiium  hydroxide,  the  nitrile  yields  dlmethylglycociiie,  the  copper 
derivative  of  which,  (NMe2-CH2-COO)2Cu  +  3H2O,  forms  dark  blue, 
rhombic  crystals. 

Trimethylamine  does  not  react  with  methylene  cyanhydrin. 

A.  R.  L. 
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Trimethyltrimethylenetrisulphone.  By  E.  Lomnitz  {Ber.,  27^ 
1667 — 1679). — Trimethyltrimethylenetrisulphone  was  prepared  by 
oxidisinfi^  a-tritliioacetaldehyde  with  permanganate  in  the  presence  of 
sulphuric  acid,  and  from  it  the  potassium,  sodium,  barium,  strontium, 
and  silver  salts  were  prepared.  The  same  was  done,  startincr  with 
)3-trithioacetaldehyde.  The  products  were  found  to  be  identical  in 
each  case.  It  was  hence  inferred  that  only  one  modification  of  tri- 
methyltrimethylenetrisulphone  exists,  and,  in  preparing  oi:her  deriva- 
tives, the  trisulphone  from  either  source  was  indiscriminately  used. 
The  trisulphone  still  contains  3  atoms  of  displaceable  hydrogen;  only 
one  of  these,  it  is  true,  is  capable  of  being  displaced  by  a  metal 
(forming  salts  that  are  readily  decomposed  by  carbonic  anhydride), 
but  all  three  can  be  displaced  by  alkyl  radicles.  This  is  done  by 
adding  the  iodide  or  chloride  of  the  radicle  to  a  solution  of  the  tri- 
sulphone in  caustic  soda.  In  the  aliphatic  series,  the  more  complex 
the  radicle  the  less  easily  can  it  be  introduced  ;  a  trimethyl-derivative 
is  formed  with  ease,  but  only  a  little  of  a  triethyl-,  with  much  of  a 
diethyl-derivative  can  be  obtained,  and  only  a  little  of  a  triallyl-deriva- 
tive,  whilst  the  isobutyl-group  cannot  be  introduced  at  all.  With 
aromatic  radicles,  the  opposite  appears  to  hold.  All  3  hydrogen 
atoms  of  the  trisulphone  can  further  be  displaced  by  chlorine  or 
bromine,  by  the  direct  action  of  these  elements.  The  formulae  and 
melting  points  of  the  new  substances  obtained  are  as  follows. 

Trimethyltrimethylenetrisulphoiie,  CaHgMeaSaOe,  (CIIMe)3(S02)3,  or 
CHMe-SO^-CHMe'    ^  ^  ^  ^^^^„       ^ ,.  ,     ,.,       , 

cfr\  /-.TTTv/T    ir\        »    '^'^^^^  brown  at  340  ,  sublimes  at  a  higher  tem« 

perature.  CgHsMcsSaOeK.  C3H2Me3S306lSra  +  2H20.  (C3H,Me3S306)2Ba 
H-  6H2O.  (C3H2Me3S306)2Sr  +  1  or  6H2O.  C3H2Me3S306Ag  +  H2O. 
C3Me6S306,  identical  with  the  product  from  trimethylenetrisulphone 
(Abstr.,  1890,  26).  C3Me3Et3S306,  269° ;  CaHMesEtaSaOe,  239—240°, 
yields  a  bromo- derivative,  C3Me3EtoBrS306,  melting  at  221°. 
C3Me3All3S306,  267°.  C3Me3(CH2Ph)3S366,  268°,  yields  a  trinitro- 
derivative,  decomposing  above  132°.  C3Me3(CH-C6H4Me)3S306,  206% 
yields  a  trinitro-derivative  melting  with  decomposition  at  191''. 
C3Me3Br3S30e,  240° ;  CsMeaClaSaOfi,  270°.  C.  E.  B. 

Dithienyls.  By  K.  Auwees  and  T.  V.  Bredt  (Ber.,  27,  1741— 
1747). — The  sodium  salt  of  butanetetracarboxylic  acid, 

COOH-CH2-CH(COOH)-CH(COOH)-CH2(COOH) 

(m.  p.  189°),  when  heated  with  phosphorus  trisulphide  yields  BB-dithi' 

CH— C C CH         \ 

enyl,  Utt  o  M  cr    Mtt  o  14  u  •     ^^^^  substance  has  the  molecular  weight 

of  166  in  benzene  solution,  and  crystallises  in  white,  lustrous  plates,, 
which  show  a  bluish  fluorescence  and  melt  at  132°.  It  is  sparingly 
soluble  in  glacial  acetic  acid  and  light  petroleum,  more  readily  in 
other  solvents.  Its  odour  resembles  that  of  naphthalene  and  also 
that  of  some  sulphur  compounds.  It  forms  a  yellow  solution  in  con- 
centrated sulphuric  acid,  and  with  sulphuric  acid  and  isatin  gives  a 
greenish  coloration,  which  becomes  brownish-violet  on  heating.  The 
butanetetracarboxjlic  acid  melting  at  236°  also  yields  this  substance. 
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the  yield  amounting  to  about  10  per  cent,  in  both  cases.  Bromine 
added  to  a  cold  solution  of  the  substance  in  glacial  acetic  acid 
probably  forms  a  dibromo-der'iviitWe,  bat  when  the  solution  is  heated 
a  tetrabroino-l3^-dith{e7iyl,  C8H2Br4S2,  is  produced.  This  crystallises 
in  lustrous  white  needles,  melts  at  137 — ISS'^,  a-nd  does  not  give  any 
coloration  with,  sulphuric  acid  or  isatin.  Hexabj'omo-fS/i-dithienyly 
08Br6S2,  is  formed  by  the  continued  action  of  bromine  on  a  concen- 
trated solution  of  dithienyl.  It  separates  from  benzene  in  short, 
compact  prisms  melting  at  183°,  and  is  insoluble  in  boiling  alcohol. 

y3/3-Dithienyl  is  isomeric  with  the  aa-dithienyl  described  by  Tohl 
(this  vol.,  i,  276).  This  substance  forms  a  dibromo-componnd  which 
crystallises  in  large,  thin,  nacreous  plates,  melting  at  142 — 143°,  and 
a  tetrabromo-deriYa,tiYe  which  crystallises  in  lustrous  needles,  and 
melts  at  139—140°.  A  third  dithienyl  was  obtained  by  Nahnsen 
(Abstr,,  1884,  1132;  1885,  50)  by  passing  thiophen  through  a  red 
hot  tube.  This  substance,  when  submitted  to  fractional  crystallisa- 
tion and  precipitation  from  glacial  acetic  acid,  yields  two  compounds, 
one  of  which  is  probably  identical  with  the  y3y3-,  the  other  with  aa- 
dithienyl.  A.  H. 

Constitution  of  Benzene.  By  A.  Claus  (J.  pr.  Ghem.,  [2J,  49, 
505 — 524). — A  criticism  of  the  recent  paper  by  Briihl  (this  vol.,  i, 
366)  on  this  subject.  The  author  cannot  admit  that  the  evidence 
adduced  in  that  paper  is  favourable  to  Kekule's  formula  and  at 
variance  with  his  own  formula.  A.  G.  B. 

Nitro-derivatives  of  Tertiary  Butylbenzene.  By  A.  Baur 
{Ber.,  27,  1610— 1611).— By  the  action  of  nitric  acid  (sp.  gr.  1-48) 
on  tertiary  butylbenzene  at  low  temperatures  nitrobutylbenzene^ 
CioHis'NOi,  is  formed,  it  is  a  viscid  liquid,  volatile  with  steam,  and 
has  a  highly  unpleasant  smell.  On  warming  with  fuming  nitric  acid 
it  is  converted  into  the  dinitro-derivative,  CioHi2(N02)2,  which  is 
deposited  from  alcohol  in  yellow  crystals  melting  at  61 — 62°.  The 
irinitro- derivative,  CioHii(N02)3,  is  formed  by  the  action  of  nitro- 
sulphuric  acid  on  dinitrobutylbenzene,  and  crystallises  in  pale  yellow 
needles,  melting  at  108 — 109°.  None  of  these  compounds  smell  of 
musk.  J.  B.   T. 

Dinitrobutyltoluene.  By  A.  Baur  (Ber.,  27,  1624). — In  a  pre- 
vious communication  on  artificial  musk  (Abstr.,  1891,  1464),  dinitro- 
butyltoluene was  described  as  a  viscid  liquid.  After  several  months 
it  has  crystallised  in  small,  pale  yellow  needles  melting  at  92°. 

J.  B.  T. 
Bromobutyltoluene.  By  A.  Baur  (Ber.,  27,  1619—1623).— 
BromobutyUoluene,  CiH./CsHsBrMe  [Me  :  C4H9 :  Br  =  1 :  3  :  6],  is  pre- 
pared by  the  action  of  bromine  on  butyltoluenesulphonic  acid,  or  on 
the  sodium  salt  at  50 — 60° ;  it  is  an  almost  colourless  liquid,  boiling  at 
240 — 242°,  and  has  an  aromatic  smell.  The  dinitro-derivatlve  is  liquid, 
has  a  characteristic  pungent  odour,  and  could  not  be  converted  into  a 
trinitro-compound.     By   the   action   of  bromine   oa   butyltoluene   a 
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bromo-derivative  is  formed,  which  boils  afc  238 — 242^,  and  may  be 
identical  with  the  bromobutyltoluene  prepared  from  the  sulphonio 
acid.  On  treatment  with  nitric  acid,  two  compounds  are  formed, 
the  one,  C4H9-C6H2BrMe-NOo,  is  a  pale  yellow  liquid  which  vola- 
tilises with  steam,  readily  decomposes  when  distilled,  and  darkens 
on  exposure  to  air.  The  second,  C4H9-C6HBrMe(N"03)2,  crystallise* 
from  alcohol  in  yellow  needles  melting  at  107 — 108".  Neither  of 
these  substances  smells  of  musk.  By  the  action  of  bromine  on 
butyltoluenesulphonic  acids,  or  the  sodium  salt,  at  20—30'"  the  hromo- 
sulphonic  acid  is  formed  and  crystallises  in  colourless,  lustrous  plates. 
The  sodium  and  lead  salts  are  crystalline.  On  treatment  with  nitric 
acid,  it  is  converted  into  trinitrobutyltoluene  and  huttjltoluenejiitro- 
hromosulphonic  add,  which  is  soluble  in  water  and  is  being  furthei* 
investigated.  J.  B.  T. 

Bye-Froducts  formed  in  the  Preparation  of  Butyltoluene.. 

By  A.  Baue  (Ber.,  27,  1606 — 1609). — An  examination  of  the  varioua 
fractions  obtained  during  the  purification  of  butyltoluene  (Abstr.^ 
1891,  1464),  shows  that  the  portion  boiling  at  160 — 180°  consists- 
chiefly  of  butylbenzene  (b.  p.  167°). 

The  fraction  180 — 190°  contains  a  little  butylxylene,  although  the 
greater  portion  is  butyltoluene ;  butylxylene  is  also  contained  in  the 
fractions  190—200°  and  200—218°.  Tertiary  butylxylene,  which 
boils  at  202°,  is  readily  sulphonated ;  the  sodium  salt  crystallises  in 
lustrous  plates,  the  sulphonamide  in  pearly  plates  melting  at  141 — 
142°,  whilst  the  sulphanilide  forms  colourless  needles  melting  at 
143—144°. 

The  fraction  220 — 250°  contains  two  hydrocarbons  ;  the  one  is- 
tertiary  dibutylbenzene,  and  crystallises  in  colourless  prisms  melting 
at  76° ;  the  diniiro- derivative,  CuH2o(N02)2,  crystallises  in  colourless- 
needles,  melts  at  167 — 168°,  and  has  a  faint  odour  of  musk.  A  tri- 
nitro-compound  could  not  be  obtained.  Barium  dihutylbenzenesulph- 
onate,  2(Ci4H2i'S03)oBa  -|-  7H2O,  crystallises  in  colourless  plates. 
The  liquid  hydrocarbon  boils  at  240 — 245°,  and  is  dihutyltoluene  ;  the- 
trinitro-derivative,  Ci5H2i(N02)3,  crystallises  in  colourless  plates,  melts 
at  152 — 153°,  and  has  a  faint  odour  of  musk.  Both  dibutylbenzene 
and  dihutyltoluene  were  prepared,  for  purposes  of  comparison,, 
directly  from  benzene,  isobutylic  bromide  or  pseudobutylic  chloride, 
and  aluminium  chloride. 

The  fraction  boiling  above  250°  after  purification  appears  to  con- 
sist of  tributylbenzene  and  tributyltoluene,  and  is  being  further  in- 
vestigated. J.  B.  T. 

Ethylbutylbenzene.  By  A.  Bale  {Ber.,  27,  1611—1614).— 
Ethylbutylbenzene  is  readily  prepared  by  the  action  of  ferric  chloride 
on  a  mixture  of  pseudobutylic  chloride  and  ethylbenzene  at  about 
10° ;  it  boils  at  205—206°,  and  the  yield  is  73  grams  from  200  grams- 
of  ethylbenzene.  At  higher  temperatures  or  in  presence  of  aluminium 
chloride  the  reaction  is  much  more  complicated.  Sodium  ethylbittyl- 
henzenesulpJionate  crystallises  in  colourless,  lustrous  plates.  The  sulph- 
onamidcj  Ci2Hn-S02*NH2,  is  deposited  from  alcohol  in  plates  melting  at 
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98"".  The  disulphonamide,  Ci3Hi6(SO:j*IsrH2)2,  and  the  disulplionicr 
cliloride  are  crystalline,  the  former  melts  at  228 — 229°.  The  dinitro^- 
derivative,  Ci2Hi6(N'02)2,  crystallises  in  pale  yellow  needles,  melts  at 
140°,  and  has  a  faint  odour  of  musk.  The  trinitro-jproduct  was  only 
obtained  on  one  occasion ;  it  smells  strongly  of  musk,  is  readily 
soluble  in  alcohol,  and  crystallises  with  difficulty.  J.  B.  T. 

Stability  of  lodoso-compounds  at  Ordinary  Temperatures.. 

By  C.  WiLLGERODT  (JBer.,  27,  1826 — 1827). — A  sample  of  iodosobenz- 
ene,  after  being"  at  the  Chicago  Exhibition,  appeared  unchanged,  but, 
on  treatment  with  chloroform,  proved  to  have  decomposed  completely 
into  iodobenzene  and  iodoxybenzene ;    another  specimen  which  had 
been  kept  on  paper,  under  a  watch-glass,  for  about  a  year,  became- 
white  and  decomposed  in  a  similar  manner.     Under  the  same  condi- 
tions,    metanitroiodosobenzene     and    orthochloriodosobenzene    were- 
completely    decomposed  into   the   corresponding   iodoxy-    and  iodo-- 
derivatives ;    parabromiodosobenzene    was    scarcely   changed,   whilst 
parachloriodobenzene    acetate    was   converted   into  the   iodoso-com- 
pound.  J.  B.  T. 

Idodoso-  and  lodoxy-derivatives  of  Paradiiodobenzene.    By 

C.  WiLLGERODT  (Ber.,  27,  1790 — 1794). — Diiodobenzene  dichloride^ 
C6H4I2C12,  is  obtained  by  passing  chlorine  into  a  chloroform  solution 
of  paradiiodobenzene,  until  a  considerable  quantity  of  the  dichloride 
is  precipitated.  In  crystallises  in  beautiful,  short,  yellow  prisms, 
and  decomposes  at  150°.  When  dissolved  in  alcohol,  acetone,  or 
acetic  acid  it  is  completely  decomposed  into  paradiiodobenzene. 

Paraiodosoiodo'benzene,  CeHJ'IO,  obtained  by  treating  the  dichloride- 
with  sodium  hydroxide,  is  an  amorphous,  bright,  yellow  powder,  and 
explodes  at  120°.  When  boiled  with  water,  it  is  converted  into  iod- 
oxyiodobenzene  and  paraiodobenzene,  and  when  boiled  with  alcohol 
into  paraiodobenzene. 

Faraiodopheiiyliodoacetate,  C6H4l*I(OAc)2,  is  obtained  by  rubbing 
the  preceding  compound  with  cold  acetic  acid.  It  crystallises  in. 
transparent  plates,  and  melts  at  215°.  When  paraiodosoiodobenzene 
is  dissolved  in  boiling  acetic  acid,  paradiiodobenzene,  the  acetate,  and 
a  compound  which  melts  at  210 — 225°  are  obtained;  the  latter  is 
probably  impure  paradiiodosobenzene. 

Faraiodoxyiodohenzene,  CeHJ'IO-j,  is  obtained,  either  by  boiling 
iodosoiodobenzene  with  water,  or  by  heating  it  in  a  current  of  steam 
at  90 — 100°.  It  crystallises  in  white  needles,  and  explodes  with  a. 
loud  report  at  232°. 

Diiodobenzene  tetrachloride,  C6H4(ICl2)2,  is  obtained  in  a  pure  state 
from  paradiiodobenzene  dichloride  and  chlorine.  It  crystallises  in- 
bright,  yellow  needles,  and  decomposes  at  157 — 159°  (Abstr.,  1893, 
i,  149). 

Faradiiodosohenzene,  isomeric  with  iodoxy  iodobenzene,  is  a  bright,, 
yellow  powder,  and  when  heated  decomposes  without  explosion. 

Faraphenylene  diodide  tetracetate,  CeH4[I(OAc)2]2,  is  obtained  by 
boiling  the  preceding  compound  with  acetic  acid.  It  crystallises  in. 
small  prisms,  and  decomposes  and  melts  at  232°. 
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Faradiiodoxyhenzene^  CflH4(I02)2,  is  obtained  by  boiling  diiodoso- 
benzene  with  water.     It  crystallises  in  white,  microscopic  needles. 

E.  C.  R. 

Diphenylic  Selenide  and  its  Derivatives.  By  F.  Krapft  and 
R.  E.  Lyons  {Ber.,  27,1761—1768;  Abstr.,  1894,  i,  88).— Diphenylic 
selenide,  obtained  by  the  method  already  described  by  the  author), 
boils  at  159°  under  10  mm.,  at  163°  under  14  mm.,  at  167°  under 
16-5  mm.,  at  199°  under  55  mm.,  at  219°  under  100  mm.,  and  at  227° 
under  126  mm.  pressure.  It  is  decomposed  when  heated  with  strong 
nitric  acid,  but  dissolves  in  cold  nitric  acid  (sp.  gr.  =  1*4)  to  form 
the  nitrate  of  diphenylic  selenoxide,  which,  on  the  addition  of 
hydrochloric  acid,  is  converted  into  the  dichloride,  PhoSeCl2  (m.  p. 
182°). 

Diphenylic  diselenide,  Se2Ph2,  is  obtained  from  diphenylic  selenide 
by  a  method  similar  to  that  by  which  phenylic  disulphide  is  obtained 
from  phenylic  sulphide,  namely,  by  warming  the  selenide  with  selen- 
ium. It  crystallises  in  yellow  needles,  melts  at  635°,  and  distils  at 
202 — 203°  under  11  mm.  pressure,  with  slight  decomposition.  When 
distilled  under  the  ordinary  pressure,  either  alone  or  dissolved  in 
alcohol,  it  is  decomposed  into  phenylic  selenide  and  selenium. 

Phenylic  hydroselenide,  SeHPh,  is  obtained  by  reducing  the  disele- 
nide  with  sodium  and  alcohol,  acidifying  the  product  with  sulph- 
uric acid,  and  subjecting  it  to  steam  distillation.  It  is  a  colour- 
less, highly  refractive  oil,  boils  at  183°,  and  oxidises,  on  exposure  to 
air,  to  form  the  diselenide.  The  specific  gravity  at  0°  =  1'5057,  at 
15°  =  1*4865.  It  gives  yellowish-red,  unstable  precipitates  with 
alcoholic  silver  and  lead  solutions. 

Bichlorophenylic  selenide^  Se(C6H4Cl)2,  is  obtained,  together  with 
phenyl  selenide,  by  heating  the  dichloride,  PhjSeCl?,,  first  at  140 — 150°, 
and  then  at  170 — 180°.  It  crystallises  in  lustrous  leaflets,  and  melts 
at  95—96°. 

Dihrortiophenylic  selenide^  Se(C6H4Br)2,  is  obtained  in  a  similar  way 
to  the  chloro-compound,  or  by  heating  diphenylic  selenide  with 
bromine  at  140°.  It  crystallises  in  lustrous,  hexagonal  leaflets,  and 
melts  at  115"5°. 

^-Dinaphthylic  selenide,  Se(CioH7)2,  is  obtained  by  heating  y3-di- 
naphthylsulphone  with  selenium.  It  boils  at  298°  under  12  mm. 
pressure,  melts  at  138*5°,  and  forms  with  bromine  the  orange-red 
dihromide,  SeBr2(GioH7)2,  which  when  treated  with  alkalis  is  recon- 
verted into  the  selenide.  E.  C.  R. 

Diphenylic  Telluride  and  the  Preparation  of  Sulphides, 
Selenides,  and  Tellurides.  By  F.  Krafft  and  R.  E.  Lyons  {Ber., 
27,  1768 — 1773). — When  mercury  diphenyl,  HgPhg,  is  heated  with 
tellurium  dichloride  at  220 — 225°,  monochlorobenzene,  and  mercury 
telluride  are  formed. 

Diphenylic  telluride,  TePh2,  is  obtained  by  heating  mercurodiphenyl 
with  tellurium  in  an  atmosphere  of  carbonic  anhydride  at  220°.  It  is 
a  clear  oil,  which  boils  at  174°  under  10  mm.,  and  at  182 — 183°  under 
16*5  mm.  pressure,  whilst  under  ordinary  pressures  it  decomposes, 
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yielding  benzene  and  a  crystalline  solid.  The  sp.  gr.  at  0°  =  1"5741, 
and  at  15-2°  =  1-5558. 

Phenylic  telluride  dibromide,  TeBr2Ph2,is  obtained  by  adding  bromine 
to  an  ethereal  solution  of  the  tellaride.  It  crystallises  in  small, 
lustrons  prisms,  melts  at  208*5°,  and  is  very  similar  to  the  selenium, 
compound.  When  warmed  with  a  solution  of  sodium  hydroxide  at 
60°,  it  is  converted  into  ^phenylic  telluroxide,  TePh20,  which  crystallises 
in  needles,  and  melts  at  185°  with  decomposition. 

Mercury  diphenyl,  when  heated  with  selenium  and  sulphur  at 
220 — 230",  is  converted  respectively  into  diphenylic  selenide  and 
sulphide.  And  this  method  is  a  very  convenient  one  for  the  prepara- 
tion of  these  and  similar  compounds. 

Finally,  the  authors  give  tables  showing  the  great  similarity  of  the 
sulphur,  selenium,  and  tellurium  compounds.  E.   C.  R. 

Melting  Points  of  some  Phenols  and  their  Benzoates.  By 
A.  Bbhal  and  E.  Choay  (Gompt.  rend.,  118,  1211—1213). — The 
authors  have  prepared  synthetically,  by  diazotisation  of  the  corres- 
ponding amines,  the  phenols  which,  from  their  boiling  point,  might 
€xist  in  officinal  cresote.  The  benzoates  were  obtained  by  the 
action  of  benzoic  chloride  on  a  solution  of  the  phenol  in  excess  of 
sodium  hydroxide  solution.  With  the  exception  of  the  orthocresyl 
compound,  which  is  liquid,  the  benzoates  are  all  crystalline  solids,  very 
soluble  in  most  organic  solvents,  but  insoluble  in  water.  The  melting 
points  and  boiling  points  of  the  phenols  were  found  to  be  as  follows  : — 
Phenol,  m.  p.  42-5—43,  b.  p.  178-5°;  orthocresol,  m.  p.  30°,  b.  p. 
178-5°;  metacresol,  m.  p.  4°,  b.  p.  200°;  paracresol,  m.  p.  36-5°,  b.  p. 
199°;  orthoethylphenol  (liquid),  b.  p.  202—203°;  metaethylphenol, 
m.  p.  -4°,  b.  p.  214°;  paraethyl phenol,  m.  p.  45—46°,  b.  p.  218-5—219° ; 
ortho-xylenol  [1:2:  3],  m.  p.  73°,  b.  p.  212—213°  ;  ortho-xylenol 
[1:2:  4],  m.  p.  65°  ;  b.  p.  222°  ;  paraxylenol,  m.  p.  75°,  b.  p.  208—209°  ; 
metaxylenol  [1  :  3 : 4],  m.  p.  25",  b.  p.  208—209°. 

For  the  corresponding  benzoates,  the  values  are  : — Phenyl,  m.  p.  69°, 
b.  p.  298 — 299°;  orthocresyl  (liquid),  b.  p.  307°;  metacresyl,  m.  p. 
54°,  b.  p.  313—314° ;  paracresyl,  m.  p.  71-5°,  b.  p.  315-5-316° ;  ortho- 
ethylphenyl,  m.  p.  38°,  b.  p.  314—315°;  metaethylphenyl,  m.  p.  52°, 
b.  p.  322—323°;  paraethylphenyl,  m.  p.  59—60°,  b.  p.  328°;  ortho- 
xylyl  [1:2:3],  m.  p.  58°,  b.  p.  326—327°;  ortho-xylyl  [1:2:4], 
m.  p.  58-5°,  b.  p.  333°;  paraxylvl,  m.  p.  61°,  b.  p.  318—319°,  meta- 
xylyl  [1:3:  4],  m.  p.  38-5°,  b.  p.  321° ;  metaxylyl  [1 : 3  :  5],  m.  p.  24°, 
b.  p.  326°. 

In  some  cases,  the  results  agree  with,  but  in  others  they  differ  con- 
siderably from,  those  of  previous  observers.  The  authors  have  not 
yet  succeeded  in  obtaining  the  metaxylenol  [1:2:3]  and  its  deriva- 
tives described  by  Greving.  C.  H.  B. 

Phenols  and  Ethers  of  Butyltoluene.  By  A.  Baur  (Ber.,  27, 
1614— 1619).— Trinitrohutylorthocresol,  C4H9-C6Me(N02)3-OH,  is  pre- 
pared by  the  action  of  nitric  acid  on  butylorthocresol  (b.  p. 
235 — 237°)  at  low  temperatures,  and  crystallises  from  alcohol  in  yel- 
low needles  melting  at  85 — 86°.  From  the  silver  salt,  which  crystallises 
hi  brown  needles,  the  methoxy-derivative,  C4H9'C6Me(N'02)3*OMe,  was 
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obtained;  this  is  deposited  in  yellowish  needles,  melts  at  69 — 70^,. 
and  has  an  odonr  of  musk.  It  is  also  formed  by  nitrating  butyl- 
orthomethoxytoluene.  That  the  above  compounds  contain  a  tertiary 
butyl  group  is  shown  by  the  preparation  of  the  phenol,  by  the  action  of 
zinc  chloride  on  a  mixture  of  cresol  and  isobntylic  alcohol  or  pseudo- 
butylic  chloride  ;  the  same  phenol  is  also  formed  on  fusing  sodium 
metabutyltoluenesnlphonate  with  potash.  Butylmetacresol  and 
bntylparacresol  resemble  the  ortho-derivative,  and  boil  at  about  the 
same  temperature,  the  nitro- compounds  crystallise  with  great  difficulty,, 
and  have  the  odour  of  musk.     The  m.ethoxy -derivatives  are  oily. 

Butylmetamethoxytoluene,  which  boils  at  222 — 224°,  is  nitrated  with 
difficulty,  as  the  butyl  group  is  readily  eliminated,  and  trinitrometa- 
methoxytoluene  formed.  The  propoxy-  and  amyloxy-compounds 
decompose  in  a  similar  manner.  By  the  action  of  nitric  acid  on< 
butylmetamethoxytoluene  in  glacial  acetic  acid  solution  at  the  ordinary 
temperature,  a  mixture  of  the  di-  and  trimtro-coiiiiponnds  is  formed  -^ 
the  former  is  oily  and  has  a  disagreeable  odour,  the  latter  crystallises 
in  pale  yellow  plates,  has  an  odour  of  musk,  and  darkens  on  exposure 
to  light ;  the  specimen  was  not  quite  pure.  Attempts  to  determine 
the  constitution  of  the  butylraethoxy toluenes  by  oxidation  with 
chromic  anhydride  or  potassium  permanganate  were  unsuccessful. 

Butylmethoxybenzene,  prepared  by  the  action  of  aluminium 
chloride  on  methoxy benzene  and  isobutylic  bromide  or  pseudobutylic 
chloride,  has  an  aromatic  odour,  and  boils  at  220 — 222°.  The  dinitro- 
derivative,  C4H9*C6H2(N"02)3*OMe,  crystallises  in  lustrous,  yellow  plates, 
and  melts  at  100—101  °.  The  trinitro-derivative,  C4H9-C6H(N02)3-OMe, 
is  deposited  from  alcohol  in  yellow  needles  melting  at  74 — 75°. 
Neither  of  them  has  any  odour  of  musk.  J.  B.  T. 

Preparation  of  Aniline.  By  A.  Wohl  (Ber.,  27, 1815—1818).— 
When  writing  his  previous  paper  (this  vol.,  i,  409),  the  author  was 
unaware  that  in  1887  O,  N.  Witt  suggested  that  in  the  preparation 
of  naphthylaraine  ferrous  chloride  is  the  real  reducing  agent,  and 
that  the  action  takes  place  in  accordance  with  the  equations : — (I) 
6FeCl2  +  CioH,-:N-02  -f  H2O  =  SFe^Cl^O  -f  CioHv-NH^;  (II)  ^Ye.CUO 
4-  3Fe  =  FcsOi  -f-  8FeCl2.  Against  this  it  is  urged  tliat  the  presence 
of  other  salts,  such  as  calcium  chloride,  which  have  no  reducing 
action,  greatly  facilitate  the  transference  of  oxygen  from  the  nitro- 
compound to  the  iron,  and  that  extremely  concentrated  solutions  of 
ferrous  salts,  in  absence  of  alkalis,  have  little  action  on  nitrobenzene, 
and  none,  when  the  solutions  are  of  the  same  strength  as  are  em- 
ployed technically.  In  the  author's  opinion  the  reduction  is  caused 
by  the  finely  divided  moist  metal.  Recently  prepared  ferric  hydr- 
oxide, like  basic  ferric  chloride,  in  presence  of  ferrous  chloride,  is 
converted  into  ferrosoferric  oxide  by  the  action  of  finely-divided  iron. 
Witt's  second  equation  is,  therefore,  correct.  In  a  footnote  it  is 
pointed  out  that  dilute,  aqueous  solutions  of  nitrobenzene  have  a 
remarkably  sweet  taste.  J.  B.  T. 

Action  of  Ammonia  and  Primary  Amines  on  Orthohydroxy- 
benzylic  Alcohol.    By  C.  Paal  and  H.  Senninger  (Ber.,  27,  1799— 
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1804). — Orthodiliydroxybenzylamine  is  formed  by  the  interaction  of 
orfchohydroxybenzylic  alcohol  and  alcoholic  ammonia  at  140 — 145° ; 
the  yield  is  40 — 50  per  cent,  of  the  theoretical,  and  a  considerable 
quantity  of  the  unaltered  alcohol  may  be  recovered.  The  compound 
gives  a  reddish-brown  coloration  and  precipitate  with  sodium  nitrite 
in  acid  solution.  The  hydrochloride,  Ci4Hi5]N'02,HCl,  gives  a  violet 
colour  with  ferric  chloride,  and  melts  at  190°  instead  of  144°  as  stated 
by  Emmerich.  Hydroxysalicylamide  melts  at  156"  instead  of  145°. 
Saliretazine,  CasHaaOoN",  is  obtained  in  small  quantity  with  orthodi- 
hydroxybenzylamine,  and  is  the  sole  product  of  the  action  at 
180 — 200°;  it  forms  intensely  yellow  crystals,  is  insoluble,  and  decom- 
poses above  300°  without  melting.  The  base  is  not  decomposed  by 
heating  with  alcoholic  hydrochloric  acid,  concentrated  sulphuric  acid, 
or  fuming  nitric  acid.  The  hydrochloride  is  colourless  and  insoluble. 
Orthohydroxybenzylaniline  is  prepared  by  the  action  of  aniline  on 
orthohydroxybenzylic  alcohol,  and  has  been  previously  obtained  hj 
O.  Fischer  and  Emmerich  {Annalen^  241,  343)  ;  the  sodium  salt^ 
NHPh'CHg'OeHi'OISra,  crystallises  in  silky,  lustrous  needles,  and 
readily  dissociates.  The  nitrosamine  is  a  reddish-yellow,  viscid  liquid, 
which  decomposes  spontaneously.  The  acetyl  derivative  crystallises 
in  long,  colourless  plates,  melting  at  96°.  Orthohydroxybenzylpara- 
toluidine,  C6H4Me*NH-CH2'C6H4'OH,  is  formed  from  paratoluidine 
and  orthohydroxybenzylic  alcohol.     The  yield  is  almost  quantitative. 

J.  B.  T. 

Condensation  Products  of  Aromatic  Amines  with  Formalde- 
hyde in  Alkaline  Solution.  By  C.  Aberhardt  and  A.  Welter 
(Ber.,  27,  1804i—lSlb).—Methylenediphenyldiimide,  CH2(ISrHPh)2,  is 
prepared  by  the  interaction  of  aniline,  formaldehyde,  and  potassium 
hydroxide  in  alcoholic  solution  at  100° ;  the  yield  is  almost  quantita- 
tive. It  is  also  formed  from  f ormanilide  and  formaldehyde,  and  from 
anhydroformaldehydeaniline  and  aniline,  and  is  probably  identical 
with  a  compound  obtained  by  Lermontoff  from  methylenic  iodide  and 
aniline,  and  with  one  (m.  p.  48 — 49°)  obtained  in  small  quantity 
about  nine  years  ago  by  Pratesi  from  aniline  and  formaldehyde.  The 
base  crystallises  in  large,  lustrous,  quadratic  plates,  melts  at  64 — 65°, 
and  boils  and  slightly  decomposes  at  about  209 — 210°.  It  volatilises 
with  steam  but  at  the  same  time  decomposes  ;  on  boiling  with  alcohol, 
it  is  resolved  into  anhydroformaldehydeaniline  and  a  polymeric  com- 
pound which  crystallises  in  quadratic  plates,  and  melts  at  192°.  On 
boiling  with  dilute  sulphuric  acid,  both  compounds  yield  formalde- 
hyde. 

Methylenediorthotolyldiimidej  CH2(N"H'C6H4Me)2,  is  prepared  in  a 
manner  similar  to  the  phenyl-derivative,  and  crystallises  in  colourless 
prismatic  needles  melting  at  52°.  Anhydroformaldehydeorthotolui- 
dine  is  not  an  oil  as  Tollens  states,  but  crystallises  in  lustrous  plates, 
and  melts  at  about  100°.  Methylenediparatolyldiimide  is  obtained 
like  the  ortho-derivative,  and  crystallises  in  silvery,  lustrous  plates 
melting  at  86° ;  it  is  comparatively  stable,  can  be  recrystallised  from 
alcohol,  and  dissolves  in  dilute  mineral  acids.  Anhydroformalde- 
hydeparatoluidine  exists  in  two  modifications,  melting  at  123°  and 
207 — 209°  respectively.     The  quantity  of  alkali  employed  has  little 
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influeuce  on  the  above  condensafcions  ;  potash  nchs  better  thin  sod*  ; 
ammonia  has  no  action. 

By  the  action  of  hydrochloric  acid  or  of  amine  hydrochlorides,  the 
above  imides  are  converted  into  diamidodiphenylmethane-derivatives. 
DIamidodiphenylmethane  is  deposited  from  water  in  lustrous  plates 
or  needles,  and  from  benzene  in  prisms,  melting  at  88 — 89°.  The 
hydrochloride  crystallises  in  needles,  it  melts  and  darkens  above  285°, 
and  in  aqueous  solution  exhibits  a  yellowish-green  flaorescence.  The 
diacetyl- derivative  is  crystalline,  and  melts  at  228°.  The  sulphonic 
acid  resembles  that  of  diamidodiorthotolylmethane  (see  below)  ;  the 
barium,  potassium,  and  sodium  salts  are  crystalline.  In  addition  to 
the  methods  already  described,  diamidodiorthotolylmethane, 

CH^CCeHsMe-NHOa, 

is  formed  by  the  action  of  hydrogen  chloride  on  the  diimide  at  —15°, 
also  by  heating  methylenediphenyldiimide  or  methylenediparatolyl- 
diimide  w^ith  orthotoluidine  hydrochloride.  The  acetyl-derivative 
melts  at  198°.  The  nitro-derivative  is  yellow  and  sparingly  soluble. 
The  hydrochloride  forms  lustrous  needles,  melting  at  278°  with  de- 
composition. The  disulphonic  acid,  CisH, 61^2(80311)2,  crystallises  in 
dark  green,  sparingly  soluble  needles.  With  nitrous  acid,  a  blue 
coloration  is  obtained  changing  successively  to  reddish-violet  and 
dirty  brown  ;  the  reaction  is  extremely  delicate.  The  ammonium  and 
'potassium  salts  are  crystalline. 

DiamidophefiyUolylmethane,  NHa'CeHi'CHa'CeHaMe'N'Ha,  is  prepared 
by  heating  a  mixture  of  methylenediorthotolyldiimide,  aniline,  and 
aniline  hydrochloride  in  molecular  proportion;  it  crystallises  in  lustrous 
plates,  and  melts  at  129^".  The  hydrochloride  and  sulphate  are  readily 
soluble.  Biamidoditolyhnethane,  CH2(C6H3Me-NH2)2[Me  :  NH2 :  CHo 
=  1:4:5],  is  prepared  from  methylenediparatolyldiimide  and 
paratoluidine  hydrochloride,  and  crystallises  in  colourless,  silky 
needles,  melting  at  92°.  The  sulphate  is  readily  soluble  in  water,  and 
the  hydrochloride  sparingly  so,  with  a  yellowish-green  fluorescence. 

Dihydroxydiphenylmetha7ie,  CH2(C6H4*OH)2,  is  prepared  from  the 
diamido-compound  by  the  diazo-reaction  ;  it  crystallises  in  lustrous 
plates  or  needles,  and  is  readily  soluble  in  alkalis.  The  potassium 
salt  crystallises  in  needles.  Paradihydroxydiorthotulylmethane, 
CH2(C6H3Me*OH)2,  is  prepared  in  a  similar  manner,  and  is  deposited 
in  lustrous  needles  or  plates  melting  at  126°.  The  alkali  salts  are 
readily  soluble. 

Methylenediphenyldiimide  is  converted  into  pararosaniline  by  heat- 
ing it  with  aniline  hydrochloride  and  aniline  in  presence  of  iron  and 
an  oxidising  agent.  Methylenediorthotolyldiimide  acts  in  a  similar 
manner  yielding  triamidotritolyl methane,  which  is  crystalline,  and 
melts  and  decomposes  at  155 — 160°.  The  triacetyl-derivative  crystal- 
lises in  small  needles,  melting  at  170°.  Triamidotriorthotolyl  carhinol 
hydrochloride  forms  long,  green  needles,  and  is  tolerably  stable  to- 
wards acids.  J.  B.  T. 

Properties  and  Hydrolysis  of  Isomeric  Amidines.     By  H.  v. 

Pechmann    (i?er.,    27,    1699 — 1702). — Benzemjlphemjlamidoparatolyl- 
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imidine,  NHPh'CPhiN'CeHiMe,  was  prepared  by  acting  on  benzo- 
paratoluidide  with  phosphoric  chloride,  and  treating  the  product  with 
aniline ;  it  melts  at  133°.  £enzenyljparatolylamidophenyU7nidine, 
C6H4Me'NH*CPh!NPh,  obtained  by  the  successive  action  of  phos- 
phoric chloride  and  paratoluidine  on  benzanilide,  melts  at  128°. 
These  two  substances  cannot  be  distinguished  from  each  other  in  ap- 
pearance, and,  when  hydrolysed  by  boiling  with  water  or  dilute  acid, 
the  first  does  not  yield,  as  would  be  expected,  a  mixture  of  benzanil- 
ide and  paratoluidine,  nor  the  second  a  mixture  of  benzoparatoluidide 
and  aniline ;  but  each  yields  a  mixture  of  all  these  four  substances. 
It  may  be  supposed  that  a  molecule  of  water  is  first  taken  up,  and 
that  the  compound  thus  formed  decomposes  in  two  different  ways. 

C.  F.  B. 
Action  of  Nascent  Bromine  on  Benzene  Derivatives.  By 
W.  Vaubel  (J.  pr.  Chem.,  [2],  49,  540 — 545).— The  author  reviews- 
the  action  of  bromine  on  azobenzene,  hydrazobenzene,  diazobenzene, 
phenyl  hydrazine,  acetylphenylhydrazine,  benzamide,  benzoic  acid  and 
its  nitro-derivatives,  and  discusses  the  influence  which  the  character- 
istic groups  of  these  compounds  exert  on  the  position  assumed  by  the 
bromine  entering  into  the  compounds  (compare  Abstr.,  1893,  i,  560  j 
this  vol.,  i,  19).  A.  G.  B. 

Stereoisomerism  of  the  Diazo- compounds;  Constitution  of 
Isodiazo-ccmpounds.  By  A.  Hantzsch  (Ber.,  27,  1702 — 1725; 
compare  the  two  following  abstracts). — The  isodiazo-compounds 
have  hitherto  been  regarded  as  structurally  isomeric  with  the  diazo- 
compounds,  the  iso-compounds  being  looked  on  as  nitrosamines,  such 
as  isodiazobenzene,  NHFh'NO.  The  evidence  on  which  this  formula 
principally  rests  is  the  fact  that  when  the  .potassium  salts  of  the 
isodiazo-compounds  are  treated  with  alkyl  iodides,  the  nitrosamines 
of  the  secondary  bases  are  produced,  isodiazobenzene  and  methylic 
iodide,  for  example,  yielding  methylphenylnitrosamine,  identical  with 
that  obtained  from  methylaniline.  Against  this  view  may  be  urged 
that  the  silver  salts,  on  the  other  hand,  yield  chiefly  the  oxygen 
ethers,  such  as  nitrodiazobenzene  methyl  ether,  C6HtN02*N!N*OMc^ 
and  that  the  acid  derivatives  of  the  isodiazo-compounds,  when  hydro- 
lysed in  alkaline  solution,  yield  true  diazo-compounds,  in  spite  of  the 
fact  that  it  is  precisely  in  alkaline  solution  that  the  iso-compounds 
are  most  stable.  The  formation  of  "  nitrogen  "-  or  "  oxygen  "-ethers 
by  the  action  of  alkyl  iodides  on  metallic  derivatives  cannot  be  used 
as  evidence  for  the  constitution  of  a  compound,  as  is  shown  by  the 
well-known  case  of  the  stereoisomeric  oximes,  and  all  that  can  be 
legitimately  concluded  from  these  facts  is,  that  the  diazo-compounds 
are  tautomeric  and  may  react  either  in  the  sense  of  a  true  diazo- 
compound  or  of  a  nitrosamine.  That  the  diazo-  and  isodiazo-com- 
pounds have  the  same  structural  formula  is  proved  by  the  following 
facts : — Two  isomeric  diazoamidobenzenes  exist,  and  the  structure 
of  these  cannot  be  explained  by  the  nitrosamine  formula.  The  newly 
discovered  isomeride,  which  will  form  the  subject  of  a  separate  com- 
munication, differs  from  the  one  already  known  in  being  explosive 
and  in  possessing  the  property  of  forraiug  colouring  matters  directly. 
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If  the  nitrosamine  formula  were  accepted,  ihese  isomeric  substances 
would  have  the  formulce  (1)  NPhiN-NHPh  derived  from  NPhlN-OH, 
and  (2)  NHPh-NiNPh  derived  from  NHPh-NO,  and  it  will  be  seen 
that  these  formuloB  are  not  different  but  identical. 

Further  (see  the  following  abstract)  the  salts  of  benzenediazo- 
sulphonic  acid  exist  in  two  isomeric  forms,  one  of  which  passes 
spontaneously  into  the  other  in  aqueous  solution,  a  change  whicli 
would  necessitate  a  complex  intramolecular  change  were  the  nitros- 
amine formula  to  be  accepted. 

The  actual  relation  between  the  diazo-  and  isodiazo-compounds 
can  in  fact  only  be  consistently  expressed  b}'  regarding  these  sub- 
stances as  stereochemically  isomeric,  in  the  same  manner  as  the 
isomeric  oximes.  These  substances  will  then  be  represented  by  the 
formulae 

Ph-]^  Ph-IS" 

II  II 

X-N  NX 

Syndiazo-compounds.  Antidiazo-compounds. 

which  differ  from  the  formulae  of  the  oximes  only  by  the  substitution 
of  N  for  the  group  CH. 

Such  diazo-compounds  as  exist  in  the  form  of  rings,  due  to  the 
formation  of  inner  anhydrides  (as,  for  example,  the  anhydrides  of 
diazobenzensulphonic  acid  and  of  nitrodiazophenol)  must  be  syn- 
compounds,  and,  as  these,  as  well  as  all  ordinary  diazo-compounds, 
react  with  phenols  to  produce  colouring  matters,  this  property  may 
be  taken  as  characteristic  of  the  syn-series.  In  alkaline  solution, 
these  syn-compounds  gradually  change  into  the  anti-compounds,  and 
these  do  not  form  azo-colouring  matters.  This  is  confirmed  by  the 
fact  that  the  syn-compounds  tend  to  decompose  with  evolution  of 
nitrogen,  whilst  the  anti-compounds  yield  two  molecules,  each  con- 
taining one  of  the  diazo-nitrogen  atoms.  These  decompositions  are 
quite  in  accordance  with  the  corresponding  changes  of  the  stereo - 
isomeric  oximes.  Finally,  the  syn-compounds  are  characterised  by  a 
tendency  to  explode,  which  is  absent  from  the  anti-compounds. 

Among  the  syn-diazo-compounds  are  comprised  the  diazo-salts,  and 
a  new  diazoamidobenzene  and  potassium  benzeuediazosulphonate, 
whilst  the  "  isodiazo-compounds,"  the  well-known  diazoamido-com- 
pounds,  and  the  stable  potassium  benzeuediazosulphonate  belong  to 
the  anti-series ;  an tidiazo- salts  of  the  mineral  acids  are  not  yet 
known.     The   replacement   of  X    in    a    syn-diazo-compound   of   the 

formula        H  by  a  more  positive  group  renders  the   compound  less 

stable,  and  more  liable  to  spontaneous  change  into  the  corresponding 
anti- compound,  whilst,  inversely,  when  the  group  X  of  an  anti-com- 
pound is  replaced  by  a  more  negative  group  the  compound  tends  to 
change  into  the   syn-derivative.     It  must  be  remembered  that  syn- 

diazobenzene  corresponds  with  synbenz-anti-aldoxime,  1 1      ,  and 

T)K  ,p,TT 

antidiazobenzene  with  antibenz-syn-aldoxime,         n  The  use  of 
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the  contracted  terms  anti-aldoxime  and  syn-aldoxime  entirely  destroys 
the  analogy.  A.  H. 

Stereoisomeric  Salts  of  Benzenediazosulphonic  acid.     By  A. 

Hantzsch  (^er.,  27,  1726 — 1729;  compare  foregoing  abstract).  The 
acid  of  the  constitution  PhNiN-SOaH,  which  is  usually  termed  diazo- 
benzenesulphonic  acid,  is  more  correctly  designated  as  benzenediazo- 
sulphonic acid.     Its  salts  exist  in  two  stereoisomeric  forms. 

Ph-N 
Potassium  henzenesyndiazosulphofiate,  ^z-k  x^  at'  ^^^  ^®  obtained  by 

bringing  a  solution  of  diazobenzene  nitrate  into  an  ice-cold  solution 
of  neutral  potassium  sulphite  containing  an  excess  of  potassium 
<3arbonate.  The  salt  is  precipitated  as  a  reddish-yellow  crystalline 
mass,  which  is  rapidly  collected,  washed  once  or  twice  with  ice-cold 
water,  and  then  dried  on  a  porous  plate.  It  forms  a  deep  orange- 
coloured  mass  of  plates,  containing  IHgO ;  it  rapidly  loses  water 
in  the  air,  and  then  immediately  begins  to  decompose,  the  colour 
becoming  brownish,  and  finally  dark  brown,  and  sulphurous  anhy- 
dride being  evolved.  The  salt  very  frequently  takes  fire  and  explodes 
as  soon  as  it  becomes  dry.  It  can  nevertheless  be  analysed  by 
■exposing  it  over  phosphoric  oxide  for  a  few  minutes.  This  salt  is  a 
true  derivative  of  diazobenzene  nitrate  (syn-series),  as  is  shown  by 
the  liability  to  decomposition  and  by  the  fact  that  phenol  is  formed 
when  it  is  boiled  with  water,  and  that  it  reacts  with  alkaline  solutions 
•of  phenols  to  form  coloured  azo-compounds. 

Ph'N 
Potassium   benzeneantidiazosulphonate,  '  I  ,    is    the     salt 

which  is  familiar  from  the  descriptions  of  Strecker,  E.  Fischer, 
and  Paal.  The  clear,  dark  yellow  solution  of  the  syn-salt  be- 
comes much  lighter  at  the  ordinary  temperature,  and  the  anti-salt 
.soon  separates  out  in  granular  crystals.  It  is  pale  yellow,  is 
much  less  soluble  than  the  syn-compound,  and  does  not  react 
with  phenols  to  form  coloured  substances.  Boiling  water  appa- 
rently produces  much  less  phenol  than  with  the  syn-salt.  The 
two  salts  behave  similarly  to  reducing  agents,  with  the  exception 
that  the  reduction  of  the  syn-salt  is  always  accompanied  by  a  slight 
evolution  of  nitrogen,  which  is  never  the  case  with  the  anti-salt. 
The  syn-compound,  moreover,  is  always  partially  converted  into  resin 
by  bromine  water,  whilst  this  does  not  occur  with  the  anti-salt. 

The  other  salts  of  benzenediazosulphonic  acid  also  exist  in  two 
forms.  Thus  the  harium  salt  of  the  syn-acid  rapidly  separates  as  a 
yellow  microcrystalline  pov.der,  which  forms  a  clear  solution  in 
hydrochloric  acid,  whilst  barium  chloride  produces  no  precipitate  in 
a  solution  of  the  potassium  salt  of  the  anti-acid.  The  silver  salt  of 
the  anti-series  crystallises  remarkably  finely,  forming  yellow  lustrous 
needles.  Salts  of  silver  and  lead  produce  white  precipitates  of  the 
sulphites  of  the  metals  with  a  solution  of  the  syn-potassium  salt, 
diazobenzene  nitrate  being  quantitatively  regenerated  according  to 
the  equation  Ph-N2-S03K  ■\-  2AgN03  =  AgjSOa  +  KNO3  + 
Ph'N^-NOa. 
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Copper  sulphate  only  produces  a  green  coloration  with  the  anti- 
potassium  salt,  whilst  with  the  syn-salt  a  rapid  and  apparently 
quantitative  evolution  of  nitrogen  is  produced,  so  that  this  salt,  like 
the  other  syn-derivatives,  undergoes  Sandmeyer's  reaction. 

A.  H. 

Constitution  of  Benzenediazoic  acid.     By  A.  Hantzsch  (Per., 

27,  1729 — 1731). — Benzenediazoic  acid  (phenylnitramine),  which  is 

a    derivative     of    isodiazobenzene,    probably    has    the    constitution 

Ph'N 

1^0       and  is  therefore  to  be  looked  upon  as  an  oxidised  antidiazo- 

N_OH 

benzenehydrate.  Like  isodiazobenzene  itself,  it  is  a  tautomeric  sub- 
stance, and  sometimes  acts  as  though  it  had  the  constitution 
Ph'NH'lS'02  assigned  to  it  by  Bamberger;  this,  for  instance,  is  the 
case  when  the  potassium  salt  is  acted  on  with  methylic  iodide,  the 
"nitrogen- ether"  being  the  chief  product,  whereas  the  silver  salt 
yields  the  "  oxygen-ether." 

Similar  considerations  hold  for  naphthalenediazoic  acid. 

A.  H. 

Mixed  Formazyl- compounds.  By  H.  v.  Pechmann  {Ber.,  27, 
1679 — 1693). — The  formation  of  a  formazyl- derivative  by  the  action 
of  a  diazo-compound  on  a  hydrazone  is,  to  take  a  particular  case, 
represented  by  the  equation  NaHPhiCHPh  +  OH-lS'aPh  =  H^O  + 
N2HPh!CPh*ISr2Ph.  Since  the  hydrogen  of  the  imido-group  in  the 
hydrazone  takes  no  part  in  the  reaction,  it  might  a.ppear  that 
formazyl-compounds  could  be  equally  well  prepared  from  hydrazones 
in  which  some  other  group  was  substituted  for  this  hydrogen. 
Curiously  enough,  this  is  not  the  case.  Nor  is  this  the  only  pecu- 
liarity of  the  hvdrogen  atom  in  question.  Formazyl-compounds  of  the 
types  NaHXiCR-N^Y  and  No.HYlCR-NsX  (R  =  H,  COOH,  Ph,  or 
NgPh),  exhibit  so  close  a  similarity  that  it  might  be  supposed  that 
structurally  they  are  not  merely  isomeric,  but  identical,  the  position 
of  the  hydrogen  atom  being  immaterial.  As  a  rule,  two  correspond- 
ing compounds  of  this  type  have  precisely  the  same  appearance,  and 
identical,  or  nearly  identical,  melting  points ;  and,  in  chemical 
reactions,  each  compound  yields,  not  only  the  products  that  it  would 
be  expected  to  form,  but  also  those  that  would  be  expected  from  the 
other,  or,  in  one  case,  both  compounds  give  the  products  that  would 
be  expected  from  one  only  of  the  two.  However,  the  author,  chiefly 
on  the  ground  that  isomeric  mixed  amidines  exhibit  the  same 
similarity  whilst  their  melting-points  diifer  by  as  much  as  5°  (this 
vol.,  i,  452),  considers  that  these  compounds  are  truly  isomeric,  and 
that  their  anomalous  chemical  behaviour  is  due  to  the  fact  that  each 
is  partially  converted  into  its  isomeride  by  most  chemical  reagents. 
He  sees  a  similar  isomerism  in  the  case  of  mixed  diazo-amido-com- 
pounds  of  the  types  NHX-NiNY  and  NHY-NINX,  and  of  mixed 
amidines  of  the  types  NHX'CRiNY  and  NHY-CRINX. 

Ethylic  h-phenyl-a-paratolylformazylformate  (see  Abstr.,  1893,  i, 
p.  85)  was  prepared  from  paradiazotoluene  and  the  phenylhydrazone 
either  of  ethvlic  hydrogen  mesoxalate,  or  of  ethylic  acetacetate ;  it 
is  red,  and  melts  at  85°.     The  acid,  ]S'2HPh:C(COOH)-N2-C6HiMe,  is 


ORGANIC  CHEMISTRY.  457 

brownish-red,  and  melts  at  164 — 165°.  When  treated  with  diazo- 
benzene,  it  yields  benzeneazo-h-phenyl-a-paratolylfoonnazyl, 

N2HPh:C(N2Ph)-N2-C6H4Me, 

which  can  also  be  prepared  from  formazylformic  acid  and  para- 
diazotoluene  ;  it  is  red,  with  a  bronze  lustre,  and  melts  at  174 — 175°. 
Methylic  h-paratoJyl-a-phenylformazylformate  was  prepared  from 
diazobenzene  and  the  paratolylhydrazone  of  methylic  acetoacetate 
(yellow  needles,  melting  at  100°,  prepared  from  paradiazotoluene  and 
methylic  acetoacetate) ;  it  is  red,  and  melts  at  98°.     The  acid, 

CeH.Me-NaHiC  (COOH)  •:N-2Ph, 

is  red,  and  melts  at  165 — 166°.  When  treated  with  diazobenzene,  it 
yields  henzeneazo-h-jparatolyl-a-jpTienylformazyl^ 

C6H4Me']S'2H:C(NPh)-]S'2Ph, 

which  is  red  with  a  bronze  lustre,  and  melts  at  173 — 174°.  It  will 
be  noticed  that  this  compound  and  the  acid  from  which  it  is  derived 
melt  at  nearly  the  same  temperatures  as  their  isomerides  mentioned 
above. 

Formazylbenzene,  NaHPhiCPh'NaPh,  is  obtained  by  the  action  of 
diazobenzene  on  the  phenylhydrazone  of  either  benzaldehyde  or 
glyoxylic  acid;  it  is  red  with  a  greenish  metallic  lustre,  and  melts  at 
173-5°.  Diparatolylformazylhenzene,  C6H4Me-N2H:CPh-N'2-C6H4Me,  from 
paradiazotoluene  and  the  paratolylhydrazone  of  benzaldehyde,  i& 
almost  black  with  a  greenish  lustre,  and  melts  at  166°.  Like  it 
in  appearance  is  h-phenyl-a-paratolylformazylbenzene, 

N2HPh:CPh-N2-C6H4Me, 

from  paradiazotoluene  and  the  phenylhydrazone  of  benzaldehyde; 
this  melts  at  155'5°,  and  also  strongly  resembles  h-paratolyl-a- 
phenylforwiazylbenzene,  C6H4Me*N2H;CPh-N2Ph,  melting  at  155°,  from 
diazobenzene  and  the  paratolylhydrazone  of  benzaldehyde.  When 
formazylbenzene  is  heated  with  sulphuric  acid,  in  the  presence  of 

acetic  acid,  aniline  and pJienophenyltriaziney  C6H4<[       I       ,  are  formed  ; 

the  latter  is  yellow,  and  melts  at  123°.  Similarly  /^-phenyl-a-para- 
tolylformazylbenzene    yields    aniline    and    methijlphenophenyltriaziney 

C6H3Me<    ;  I     ^  which  is  yellow,  and  melts  at  95—96°.     Curiously 

enough,  7i-paratolyl-a-phenylformazylbenzene  yields  the  same  pro- 
ducts, and  not,  as  would  be  expected,  paratoluidine  and  phenophcnyl- 
triazine.  C  }<\  B. 

Decomposition-products  of  Formazyl-compounds.  By  H.  v, 
Pechmai^n  and  P.  Kunge  {Ber.,  27,  1693—1699 ;  compare  the  first 
paragraph  of  the  preceding  abstract). — A  number  of  formazyl-com- 
pounds have  been  reduced  with  zinc-dust  and  sulphuric  acid  in  tho 
presence  of  alcohol.  Two  atoms  of  hydrogen  are  taken  up,  and  the 
substance  formed,  reacting  with  a  molecule  of  water,  splits  up  into  a 
mixture  of  hydrazine  and  hydrazide.     But   formazyl-compounds  of 
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the  type  NaHXiCR'NgY  do  not  yield  only  the  products  which  would 
be  expected,  as  the  result  of  the  changes 

N^HXICR-N^Y— :^r2HX:CR-:N^3H2Y^N2H3X  +  CROINoHaY  ; 

they  also  yield  the  hydrazine,  N2H3Y,  and  the  hydrazide,  OROiNgHsX, 
which  would  be  expected,  as  the  products  of  the  reduction  of  the 
isomeric  formazyl-compound  NaHYiCR'NgX,  This  anomaly  might 
be  explained  by  supposing  the  substance  NaHX'.CR'NgHjY  to  form, 
with  a  molecule  of  water,  a  compound  that  afterwards  decomposes  in 
two  different  ways.  This  anomalous  reaction  is  exhibited  by  ^-phenyl- 
a-paratolylformazylbenzene.  Formazyl  hydride  itself,  of  course,  gives 
normal  products,  as  here  the  groups  X  and  Y  are  identical ;  both  = 
Ph.  Those  compounds,  in  which  the  imido- nitrogen  atom  is  replaced, 
can,  of  course,  give  only  one  hydrazine  and  one  hydrazide  on  reduc- 
tion. Thus  acetylformazylhydride,  N'aAcPhlCH'N.Ph,  yields  only 
£LS-acetylphenylhydrazine,  'NoH.zA.cFh.,  and  5-formylphenylhydrazine, 
CHO*N'2H3Ph.  And  the  two  isomerides,  h-acetylphenyl-a-paratohjl- 
formazylhydride,  N2AcPh!CH*N2*C6H4Me  (orange-yellow  prisms  melt- 
ing at  157'5°),  and  h-acetylparatolyl-a-phenylformazylhydride, 

C6H4Me-N2Ac:CH-N2Ph 

(yellow  needles  melting  at  161°),  a  mixture  of  which  is  obtained  by 
heating  either  of  the  two  phenylparatolylf or mazyl formic  acids  (see 
preceding  abstract)  with  acetic  anhydride,  yield,  the  first  as-acetyl- 
phenylhydrazine  and  s-formylparatolylhydrazine,  the  second  as- 
a-cetylparatolylhydrazine  and  5-formylphenylhydrazine.  And  these 
two  isomerides,  further,  on  hydrolysis  yield  respectively  h-phenyl-a- 
paratolylformazylhydride,  N2HPh!CH*]S'2T,  and  h-paratolyl-a-phenyl- 
formazyl,  I^zHTiCH'NaPh ;  these  cannot  be  distinguished  from  each 
other,  for  both  form  ruby-red  plates,  both  melt  at  116 — 117°,  and 
both,  when  treated  with  acetic  anhydride,  yield  the  same  mixture  of 
the  two  isomeric  acetic  derivatives  mentioned  above.  C.  F.  B. 

Reduction  of  Paradinitrodiazoamidobenzene.  By  B.  Paw- 
lews  ki  (Ber.,  27,  1565 — 1568). — Paradinitrodiazoamidobenzene  is 
best  prepared  by  adding  an  excess  of  amylic  nitrite  to  a  solution  of 
paranitraniline  in  ethylie  acetate.  The  pure  substance  melts  at  231° 
(stated  as  223°  by  Meldola  and  Streatfield,  Trans.,  1886,  626).  The 
reduction  of  this  substance  has  been  carried  out  by  these  two 
chemists,  who  observed  the  production  of  a  magenta-red  coloration, 
but  only  obtained  paraphenylenediamine.  The  author  has  obtained 
three  distinct  products,  the  third  of  which  will  form  the  subject  of  a 
separate  communication. 

(1.)  When  the  dinitro-compound  is  heated  with  weak  alcoholic 
potash  or  alcoholic  sodium  ethoxide,  a  dark  coloured  powder  is  formed 
which  may  be  purified  by  dissolving  it  in  ethylie  acetate  and  precipi- 
tatint^  with  alcohol.  It  then  forms  a  brick-red  powder  of  the  com- 
position Ci2HiiI^502,  melts  and  decomposes  at  225^ — 227°,  and  is 
sparingly  soluble ;  its  solutions  in  methylic  alcohol,  ethylie  acetate, 
-and  alcohol  are  yellow,  and  give  a  magenta-red  coloration  with  potash^ 
which  disappears  on  acidification. 
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(2.)  When  this  solution  or  paradinitrodiazoamidobenzene  itself  is 
"boiled  with  concentrated  alcoholic  potash,  an  amorphous,  reddish- 
brown  precipitate  is  formed  which  has  the  composition  CijHgl^sO, 
decomposes  without  melting  at  255 — 260°,  and  gives  red  solutions  in 
methjlic  alcohol,  acetone,  and  ethylic  acetate. 

The  author  ascribes  the  following  formulae  to  these  compounds  on 
:account  of  the  method  of  formation  and  their  relation  to  each  other. 

O 

Paradiazoamidodiazodihydroxybenzene.  Paradiazoamidoazoxybenzene. 

A.  H. 

Stereoisomeric  Diazoamido-compounds.  By  A.  Hantzsch 
{^Ber.,  27,  1857 — 1866;  compare  this  vol.,  i,  455). — The  substances 
usually  termed  diazoamido-compounds  may  be  more  conveniently 
termed  benzenediazoamides,  anilides,  &c.,  ordinary  diazoamidobenzene 
being,  for  example,  benzeneantidiazoanilide. 

Benzenesyndiazoanilide^  attttdt,  tJ-'    ^^    formed    when    an    alcoholic 

•solution  of  pure  diazobenzene  chloride  is  treated  in  the  cold  with  a 
solution  of  sodium  methoxide  in  methylic  alcohol,  or  when  a  con- 
centrated aqueous  solution  of  diazobenzene  chloride,  prepared  from 
the  pure  crystalline  chloride,  is  brought  into  a  concentrated  solution 
•of  sodium  carbonate  which  contains  some  of  the  solid  carbonate.  It 
is  also  formed  in  the  pure  state  when  a  mixture  of  diazobenzene 
<;hloride  and  aniline  hydrochloride  in  exactly  molecular  proportion  is 
dissolved  in  a  little  water  and  treated  in  the  same  manner.  The 
requisite  mixture  is  best  obtained  by  the  decomposition  of  ordinary 
•diazoamidobenzene  with  hydrogen  chloride,  since,  if  the  exact  pro- 
portions be  not  employed,  the  product  always  contains  more  or  less  of 
the  ordinary  (anti) diazoamidobenzene.  The  nature  of  the  action 
which  occurs  in  this  preparation  has  not  yet  been  ascertained. 
BeLzenesyndiazoanilide  is  a  pale  yellow,  microcrystalline  powder, 
which  is  insoluble  in  water,  sparingly  soluble  in  alcohol,  readily  in 
ether,  very  readily  in  benzene.  The  solutions  readily  undergo 
decomposition,  nitrogen  being  evolved,  and  a  resinous  substance 
formed.  When  the  pure  substance  is  kept,  it  slowly  becomes  dark 
coloured,  and  changes  into  a  viscid  mass.  It  deflagrates  brilliantly 
when  heated  to  75°,  explodes  feebly  when  brought  into  concentrated 
sulphui'ic  acid,  and  sometimes  explodes  spontaneously  when  exposed 
to  sunlight. 

Baratoluenesyndiazotoluidide,  ^    *        1 1 ,  is  best  prepared  from 

CeH^Me'NH-N 
paradiazotoluene  chloride  and  sodium  carbonate  or  methoxide,  the 
action  of  sodium  carbonate  on  a  molecular  mixture  of  diazotoluene 
chloride  and  toluidine  hydrochloride  always  giving  rise  to  a  mixture 
•of  the  two  isomerides.  It  closely  resembles  the  benzene  compound 
but  is  mere  stable,  decomposing  when  heated  at  78°,  and  not  explod- 
ing in  the  sunlight. 
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P  XT  ■Rt.*!^ 

Parahromohenze7iesyntUazohromanilide,   p  tt  -p    -j^tt.-It'   ^^  formed  a» 

a  light  yellow  powder  when  an  ordinary  diazotised  solution  of  para- 
bromaniline  is  brought  into  an  excess  of  saturated  aqueous  sodium 
carbonate.  It  explodes  readily  when  gently  rubbed,  and  has  not  yet 
been  closely  examined. 

All  these  syn- compounds  are  decomposed  in  ethereal  solution  by 
hydrogen  chloride,  a  diazo-salt  and  the  hydrochloride  of  the  corre- 
sponding base  being  formed,  so  that  they  are  structurally  diazo-com- 
pounds,    and   do    not   possess    a   different   structural   form  such   as 

NPh 
PhN<[  I        .  They  also,  like  all  the  derivatives  of  the  syn-diazo-series, 

have  the  power  of  combining  directly  with  phenols  to  form  colouring 
matters.  This  is  best  shown  by  covering  the  syn-diazoanilide  with 
alcohol  or  acetone,  and  adding  a  solution  of  /3-naphthol  in  soda  con- 
taining as  little  free  alkali  as  possible.  A  deep  coloration  is  produced, 
whereas  the  ordinary  anti-diazoanilides  give  no  trace  of  a  colouring 
matter  when  treated  in  this  way.  When  benzenesyndiazoanilide  is 
dissolved  in  alcoholic  ammonia  in  the  cold,  and  the  solution  evapor- 
ated after  some  time,  benzeneantidiazoanilide  is  deposited  along  with 
a  very  small  amount  of  resin.  Alcoholic  soda  produces  the  same 
change,  but  rather  more  resin.  The  toluene  compound  undergoes  the 
change  even  more  readily  than  the  benzene  derivative.  The  behaviour 
of  these  compounds,  then,  confirms  the  general  rule  that  the  anti- 
compounds  are  stable  in  alkaline  solutions.  All  the  aromatic  and 
mixed  diazoamido-compounds  previously  prepared  belong  to  the  anti- 
series. 

It  is  possible  that  in  some  cases  the  diazoamido-compounds  are 
tautomeric ;  thus  benzenediazotoluidide,  ISTPhiN'lS'H'CfiHiMe,  may 
react  as  though  it  had  the  tautomeric  formula,  NHPh'ISr!N*C6H4Me, 
which  is  identical  with  the  formula  of  toluenediazoanilide,  and  this 
may  account  for  the  fact  that  the  diazoamido-compounds,  prepared 
from  diazobenzene  and  toluidine  and  from  diazotoluene  and  aniline, 
are  apparently  identical.  A.  H. 

Possible  Stereoisomerism  of  Ethers  of  Metachloroquinone- 
oxime.  By  P.  Kehrmann  {Annalen,  279,  27 — 39). — As  stated  by 
Bridge  (this  vol.,  i,  25),  two  isomeric  benzoyl  derivatives  are  obtained 
from  metachloroquinoneoxime  ;  but  the  statement  of  this  chemist  that 
this  is  due  to  the  non-homogeneity  of  the  oxime  is  erroneous.  As 
a  matter  of  fact,  the  author  shows  that  both  these  benzoyl  derivatives, 
which  melt  at  192°  and  162°  respectively,  are  converted  into  meta- 
chloroquinoneoxime (m.  p.  141°)  when  heated  with  dilute  soda.  Both 
benzoyl  derivatives,  when  treated  successively  with  alkali  and  nitric 
acid,  are  converted  into  orthochlorortlioparadinitrophenol  (m.  p. 
112 — 118°)  ;  and  when  treated  first  with  alkali  and  subsequently 
with  stannous  chloride  and  hydrochloric  acid,  they  each  yield  chloro- 
paramidophenol  (m.  p.  151 — 152°).  When  either  of  the  benzoyl 
derivatives  is  hydrolysed  with  alkali,  and  the  product  reconverted  into 
the  benzoyl  derivative,  this  proves  in  each  instance  to  be  a  mixture 
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consisting  principally  of  the  higher  melting  compound.  The  author 
regards  it  most  probable  that  the  two  benzoyl  derivatives  are  stereo - 
isomerides. 

When  chloroquinone  is  treated  with  a-methylhydroxjlamine  hydro- 
chloride, and  the  product  is  crystallised  from  light  petroleum,  a  chloro- 
quinonemethoxime,  crystallising  in  needles  and  melting  at  122 — 123°, 
is  obtained  (compare  Bridge,  loc.  cit.).  A  small  quantity  of  an 
isomeride,  crystallising  in  prisms  and  melting  at  114 — 115°,  was 
also  isolated.  The  author  has,  however,  not  succeeded  in  obtaining 
the  chloroquinonemethoxime  (m.  p.  97°)  described  by  Bridge,  but  he 
finds  that  when  the  isomerides  mentioned  above  are  fused  and  allowed 
to  resolidify,  the  melting  point  of  both  is  97°.  The  isomerides  may  be 
recrystallised  unchanged  from  hot  nitric  acid  of  sp.  gr.  1*4,  but  are 
readily  converted  into  orthochloroparamidophenol  on  treatment  with 
stannous  chloride  and  hydrochloric  acid,  a  fact  which  prov^es  that  they 
are  structurally  identical. 

The  author  is  engaged  on  further  experiments ;  he  states  that  he 
has  succeeded  in  preparing  metachloroquinoneoxime  in  a  state  of 
purity  by  means  of  the  acetyl  derivative,  which  latter  also  exists  in 
two  modifications.  A.  R.  L. 

Dinitrophenyl  Ethers  of  Oximes.  By  A.  Werner  (Ber.,  27, 
1654 — 1657). — The  dinitrophenyl  ethers  of  the  following  oximes  were 
prepared;  the  method  adopted  was  to  mix  the  oxime  (1  mol.)  with 
sodium  ethoxide  (1  mol.),  and  then  add  1:2:  4-chlorodinitrobenzene, 
when  the  desired  compound  crystallised  out.  These  ethers  on  hydro- 
lysis generally  yield  dinitrophenol ;  they  could  not  be  made  to  yield 
the  dinitrophenyl  ether  of  hydroxylamine.  The  formulee,  melting 
points,  and  colour,  if  any,  of  the  ethers  prepared  are  given  below  against 
the  names  of  the  oximes  from  which  they  are  respectively  derived  ; 
R  stands  for  the  group  -C6H3(N02)2.  Antibenzaldoxime,  CHPhiN'OR, 
1,39 — 140°,  yellow  ;  antimetanitrohenzaldoxime,  N02*C6H4*CH!NOR, 
188° ;  henzenylamidoxime,  ]S'H2'CPh!N'0R,  181°,  yellow ;  acetoxime, 
CMeolNOR,  90°;  antiethylhenzhydroximic  acid,  OEt-CPhiNOR, 
150 — 152°;  menthoneoxime,  CioHislNOR  ;  Icevo- rotator y,  11'2° ;  dextro- 
rotatory, 72°.  C.  F.  B, 

The  lodonium  Bases.  By  C.  Hartmann  and  V.  Meyer  (Ber., 
27,  1592 — 1599;  compare  this  vol.,  i,  242). — Biphenyliodonium 
nitrate,  IPhj-NOs,  is  obtained  as  a  white  crystalline  precipitate,  when 
a  strong  solution  of  the  base  is  neutralised  with  concentrated  nitric 
acid.  It  dissolves  very  readily  in  hot  water  and  separates  on  cooling 
in  small  plates  or  compact  spear-shaped  crystals.  It  melts  at 
153 — 154°,  forming  a  clear  liquid  which  soon  decomposes,  whilst 
if  a  larger  quantity  of  it  is  heated  ifc  explodes  gently.  This  salt 
may  also  be  obtained  by  dissolving  the  chloride  in  fuming  nitric 
acid. 

Diphenyliodonium  hydrogen  sulphate,  IPh2*HS04,  is  so  readily 
soluble  that  it  cannot  be  recrystallised  from  water,  but  may  be 
purified  by  precipitating  its  alcoholic  solution  with   ether.     It  has 
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an  acid  reaction,  melts  at  163 — 154°,  and  decomposes  at  a  somewhat 
higher  temperature. 

IJiphemjliodonium  acetate,  IPhs'OAc,  is  best  prepared  by  shaking 
iodoxybenzene  with  aqueous  soda,  acidifying  with  acetic  acid,  filter- 
ing and  cooling  the  filtrate.  The  acetate  melts  and  decomposes  at 
120°,  and  cannot  be  recrystallised  from  water.  It  gives  up  the 
whole  of  its  acetic  acid  when  distilled  in  a  current  of  steam. 

Diphenyliodonmm  pertodide,  IPhz'Ts-  Like  the  alkylammonium 
iodides,  phenyliodonium  iodide  forms  a  crystalline  additive  compound 
with  iodine.  It  is  prepared  by  grinding  the  iodide  with  alcoholic 
iodine,  crystallises  from  alcohol  in  almost  black  needles,  with  a 
diamond  lustre,  and  melts  at  138°. 

Diphenyliodomum  mercurichloride,  IPha'HgCla,  crystallises  from 
water  in  white,  very  refractive  needles,  and  melts  and  decomposes  at 
172—175°. 

The  aurochloride,  IPh2*AuCl4,  which  is  almost  insoluble  in  cold  water, 
crystallises  in  golden-yellow  needles  and  melts  and  decomposes  at 
134 — 135°,  The  platinocliloride,  (IPh2)2PtCl6,  is  only  sparingly 
soluble  in  hot  water  and  crystallises  in  microscopic  needles,  melting 
and  decomposing  at  184 — 185°. 

The  analogy  between  the  iodonium  compounds  and  the  salts  of  the 
heavy  metals  also  extends  to  the  sulphur  compounds  of  the  base. 
When  yellow  ammonium  sulphide  is  added  to  a  solution  of  the 
base,  a  thick,  orange-red  precipitate  is  produced,  resembling  anti- 
mony sulphide.  This  precipitate  is  stable  at  0°,  but  at  the  ordinary 
temperature  it  undergoes  rapid  decomposition  and  yields  a  mobile 
oil  which  consists  of  moniodobenzene  and  a  mixture  of  phenylic 
sulphides,  mainly  the  trisulphide,  PhgSa.  The  orange-red  compound 
is,  therefore,  probably  diphenyliodomum  t7'isulpJiide,  (IPh2)2S3.  The 
corresponding  mo7iosulphide,  (IPh2)2S,  is  obtained  as  a  pale  yellow  pre- 
cipitate when  sodium  monosulphide  is  added  to  a  solution  of  the  base. 
It  behaves  in  a  similar  manner  to  the  trisulphide,  yielding  moniodo- 
benzene and  phenylic  sulphide,  Ph2S. 

When  an  aqueous  solution  of  the  free  base  is  treated  in  the  cold 
with  5  per  cent,  sodium  amalgam,  reduction  takes  place  quantita- 
tively according  to  the  equation 

2IPh2-OH  -f  4H  =  IPhsI  +  2C6H6  +  2H2O. 

When  the  iodide  formed  is  boiled  with  aqueous  soda  it  yields  iodo- 
benzene  and  phenol. 

The  preparation  of  the  iodonium  base  by  means  of  caustic  soda 
gives  a  smaller  yield  (55 — 63  per  cent.)  than  is  obtained  by  the  user 
of  silver  oxide  (93  per  cent.),  but  has  the  advantage  that  the  iodio 
acid  formed  in  the  reaction  dissolves  in  the  liquid  and  on  treatment 
with  sulphurous  acid  yields  exactly  the  amount  of  hydriodic  acid 
required  to  react  with  the  base,  so  that  no  potassium  iodide  need  be 
added,  and  nearly  all  the  iodine  used  is  converted  into  the  iodonium- 
iodide.  A  small  amount  (3'5  per  cent.)  of  the  base  is  also  formed 
in  the  preparation  of  iodoxybenzene  from  iodosobenzene  by  means  of 
steam. 

The  physiological  action  of  the  chloride  of  the  base  resembles  that 
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of  ammonium  salts,  on  tlie  one  hand,  and  of  heavy  metals  such  as 
lead  and  thallium  on  the  other. 

-Doses  of  0"02 — 003  gramme  produce  total  paralysis  in  frogs, 
both  the  motor  nerve  endings  and  the  muscle  substance  being 
affected.  A  dose  of  0*08  per  kilo,  proves  fatal  to  rabbits,  the  spinal 
chord  and  medulla  oblongata  being  also  affected.  A.  H. 

The  Law  of  Etherification  of  Aromatic  acids.  By  V.  Meyer 
and  J.  J.  SuDBOKOUGH  (Ber.,  27,  1580—1592). — Benzoic  acid  and  its 
sabstitution  products  as  a  rule  yield  90  per  cent,  of  an  ethereal  salt 
when  treated  -with  methylic  alcohol  and  hydrochloric  acid  in  the 
cold.  The  symmetrical  trisubstitution  products  of  benzoic  acid, 
however,  are  an  exception  to  this  rule  and  yield  no  ethereal  salt  what- 
ever under  the  same  conditions.  In  some  cases  a  small  amount  of 
ethereal  salt  is  obtained  from  such  compounds  (this  vol.,  i,  248),  but 
this  is  due  to  impurities,  and  when  these  have  once  been  removed  by 
etherification,  the  purified  acid  yields  no  ethereal  salt  at  all.  This  rule 
holds  absolutely  for  all  the  1:3:  5-trisubstitution  derivatives  of 
benzoic  acid  (Me,N02,Br,  and  COOH)  with  which  experiments  have 
been  made,  except  those  containing  one  or  more  hydroxyl-groups. 
The  same  is  true  of  all  substituted  benzoic  acids  in  which  the 
hydrogen  atoms  2 :  6  [COOH  =  1]  have  been  replaced  by  other 
atoms  or  groups.  Thus  tetrahromohenzoic  acid  [COOH :  Br4  = 
1:2:3:4:6]  gives  no  ethereal  salt  under  the  conditions  described 
above.  This  acid  is  prepared  by  means  of  the  diazo-reaction  from 
tribromometamidobenzoic  acid  and  forms  colourless  needles,  melting 
at  173 — 174°,  which  are  sparingly  soluble  in  hot  water. 

Tribromometamidobenzoic  acid 

[COOH  :  Bra  :  NH^  :  =  1  :  2  :  4  :  (3  :  3] 

-and  nitrotetrahromobenzoic  acid  [COOH  :  Br4  :  I^Og  =  1:2:3:4:6:  5] 
also  give  no  ethereal  salts.  The  latter  of  these  acids  is  obtained  by 
the  nitration  of  the  tetrabromo-acid  described  above,  and  forms 
colourless  needles,  melting  at  235°. 

2  :  4L-I)ibromobenzoic  acid,  on  the  other  hand,  yields  95  per  cent,  of 
ethereal  salt.  This  acid  is  obtained  from  2  :  4-dibromaniline  by  means 
of  Sandmeyer's  reaction ;  it  forms  slender  needles  and  melts  at  • 
163 — 164°.  Finally,  2  :  6-dibrcmobenzoic  acid  yields  no  ethereal  salt. 
This  acid,  which  may  be  obtained  from  2  :  6-dibromaniline  in  a  similar 
manner  to  the  foregoing,  forms  small  needles  melting  at  136 — 137°. 

The  acids  which  do  not  yield  ethereal  salts  when  treated  with 
alcohol  and  hydrochloric  acid,  can  readily  be  converted  into  these 
substances  by  the  action  of  methylic  iodide  on  their  silver  salts. 

The  authors  ascribe  this  remarkable  behaviour  to  a  stereochemical 
cause,  the  substituent  groups  being  supposed  by  them  to  hinder  the 
introduction  of  the  alkyl  group  to  such  an  extent  that  under  the 
prescribed  conditions  the  reaction  does  not  proceed.  Acids  in  which 
the  carboxyl -group  is  connected  with  the  benzene  nucleus  by  means 
of  an  intermediary  carbon  atom  readily  undergo  etherification. 
Thus  mesitylacetic  acid,  CeHaMea'CHg-COOH,  yields  96  per  cent,  of 
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the  methylic  salt,  wliioh  boils  at  255 — 256°;  and  mesitylglyoxylic 
acifl,  CeHaMea'CO'COOH,  behaves  in  a  similar  manner,  the  methylic 
salt  boiling  at  273 — 275°.  This  behaviour  is  quite  in  accordance 
with  the  stereochemical  view  of  the  phenomenon. 

Amono"  the  derivatives  of  mellitic  acid,  the  behaviour  of  pyromel- 
litic  acid  [(C00H)4  =  1:2:4:5],  prehnitic  acid  [(C06H)4  = 
1:2:3:4]  and  mellitic  acid  (benzenehexacarboxylic  acid)  has  been 
examined  and  found  in  exact  accordance  with  the  rale  established 
above.  Thus  mellitic  acid  does  not  undergo  etherification,  prehnitic 
acid  only  yields  a>  dimethylic  salt  (melting  at  176  —  177°)  and  pyro- 
mellitic  acid  gives  the  tetramethylic  salt.  The  constitution  of  a  sub- 
stituted benzoic  acid  may,  therefore,  be  readily  tested  in  this  way 
and  the  method  may  also  be  used  for  purifying  or  isolating  those  acids 
which  will  not  undergo  etherification.  A.  H. 

Isomeric  Nitrobenzoic  acids.  By  Oechsner  de  Coninck  (Gompt. 
rend.,  118,  1104—1105  and  1207— 1208).— The  mean  solubilities  of 
the  three  nitrobenzoic  acids  in  water  are  as  follows :  ortho-acid  at 
11-2°,  a  =  0-0533,  meta-acid  at  11-9°,  a  =  0'0268,  par-acid  at  12'2°, 
a  =  0-0024. 

Ortho nitrobenzoic  acid  is  rapidly  carbonised  when  gently  heated 
with  ordinary  sulphuric  acid,  but  the  meta-  and  para-acids  simply 
dissolve  and  at  most  become  amber  coloured.  When  heated  with 
ordinary  nitric  acid,  orthonitrobenzoic  acid  yields  a  colourless 
solution,  the  meta-acid  a  slightly  yellow  solution,  and  the  para- 
acid  dissolves  only  partially  and  yields  a  pale  yellow  solution.  "With 
fuming  ritric  acid  the  results  are  similar,  but  all  three  acids  dissolve 
completely. 

Warm  aqua  regia  completely  dissolves  the  ortho-acid  and  partially 
dissolves  the  meta-  and  para-acids,  bright  yellow  solutions  being 
formed. 

The  action  of  nitric  acid  and  of  aqua  regia  affords  a  ready  means  of 
distinguishing  nitrobenzoic  acids  from  amidobenzoic  acids.  A  dilute 
aqueous  solution  of  chromic  acid  likewise  distinguishes  the  amido 
from  the  nitro-derivatives  since  it  has  no  action  on  the  latter  below 
its  boiling  point. 

All  three  nitrobenzoic  acids  are  unaffected  when  exposed  to  sun- 
light in  contact  with  dilute  hydrochloric  acid.  When  exposed  in 
contact  with  dilute  nitric  acid,  the  meta-derivative  slowly  acquires  a 
pale  yellow  coloration.  When  moderately  concentrated  solutions  in 
acetone  are  exposed  to  sunlight,  there  is  no  change,  but  with  dilute 
alcoholic  solutions,  the  para-acid  becomes  bright  yellow  and  the 
meta-acid  pale  yellow. 

In  all  cases  where  there  is  any  reaction  at  all,  two  of  the  nitro- 
benzoic acids  behave  similarly,  whilst  the  third  behaves  differently 
from  the  other  two.  C.  H.  B. 

Formation  of  Ethereal  Salts  of  Aromatic  acids.  By  B.  Lepsius 
(Ber.,  27,  1635). — Symmetrical  trinitrobenzoic  acid  exemplifies  V. 
Meyer's  rule  (this  vol.,  i,  243)  ;  only  1*66  per  cent,  of  methylic  salt 
is  formed.  C.  F.  B. 
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Preparation  of  lodoxybenzoic  acid.  By  C.  Hartmann  and  Y. 
Meyer  (5er.,  27, 1600). — A  more  convenient  method  for  the  prepara- 
tion of  iodoxybenzoic  acid  than  that  originally  described  (Abstr., 
1893,  i.  hll')  is  to  dissolve  5'3  grams  of  iodosobenzoic  acid  in  4  grams 
of  aqueous  soda  and  saturate  the  cold  solution  with  chlorine.  After 
acidifying,  the  residue  is  extracted  with  ether  to  remove  orthoiodo- 
benzoic  acid,  and  the  iodoxybenzoic  acid  is  separated  from  unaltered 
iodosobenzoic  acid  as  previously  described.  lodoxybenzoic  acid 
partially  decomposes  when  kept,  a  large  amount  of  it  being  converted 
into  iodosobenzoic  acid.  A.  H. 

Sodium  Borosalicylate.  By  P.  Adam  {Bull.  Soc.  Chim.,  [3], 
11,  204 — 206). — It  is  well  known  that  the  solubility  of  salicylic  acid 
in  water  is  greatly  increased  by  the  addition  of  borax  On  evapo- 
rating an  aqueous  solution  containing  sodium  salicylate  and  boric 
acid  in  molecular  proportion,  a  syrupy  liquid  is  obtained,  which 
slowly  deposits  sodium  borosalicylate,  C7H404BN'a,  as  a  white,  amor- 
phous powder.  It  is  soluble  in  4  parts  of  cold  water,  and  in  methylic, 
ethylic,  and  amylic  alcohols,  ethylic  acetate,  &c.  Solutions  of.  the 
salt  do  not  give  the  reactions  of  boric  acid  ;  its  alcoholic  solution 
does  not  burn  with  the  green  flame  characteristic  of  this  acid.  Boro- 
salicylic  acid  does  not  seem  to  exist  in  the  free  state  ;  on  acidifying 
the  solution  of  the  sodium  salt,  boric  and  salicylic  acids  are  deposited. 

W.  J.  P. 

Action  of  Phenylhydrazine  on  Ethylic  Benzalmalonate.  By 
W.  WiSLiCENUS  (Annalen,  279,  23 — 26). — Wislicenus  and  Reitzen- 
stein  (this  vol.,  i,  133)  have  shown  that  benzylidenediketohydrindene 
is  decomposed  by  phenylhydrazine.  The  author  now  finds  that  when 
ethylic  benzalmalonate,  CHPh(C00Et)2,  is  warmed  with  alcohol  and 
phenylhydrazine  for  an  hour,  benzylidenephenylhydrazone  and 
ethylic  malonate  are  formed.     The  ethylic  salt, 

C(COOEt)2:C(COOEt)2, 
does   not   decompose    in   this   manner   when    treated    with   phenyl- 
hydrazine.  A.  R.  L. 

Formation  of  Ethereal  Salts  of  Chlorhydrin  and  of  Dichlor- 
hydrin.  By  C.  Gottig  (Ber.,  27,  1602— 1604).— The  author  has 
investigated  the  action  of  hydrogen  chloride  on  a  mixture  of  glycerol 
and  various  acids.  Phthalic  acid  yields  a  product  free  from  chlorine  ;. 
gallic  acid  and  succinic  acid  resemble  the  hydroxybenzoic  acids- 
(Abstr.,  1892,  715),  and  give  ethereal  salts  of  dichlorhydrin,  which 
have  not  been  isolated.  Paramethoxybenzoic  acid  yields  an  ethereal 
salt  of  dichlorhydrin  ;  it  crystallises  in  needles,  melts  at  74 — 76°^ 
and  is  somewhat  difficult  to  hydrolyse.  As  the  compound  is  formed 
above  100°,  it  is  probably  a  derivative  of  a-dichlorhydrin,  and  has 
the  formula  OMe-CeH^-CO-OCHa-CHCl-CHaCl.  J.  B.  T. 

Acids  from  Benzoylacetonedicyanhydrin.  By  M.  Carlson 
(Ber.,  27,  1571—1574;  compare  Abstr.,  1892,  1471).— The  author 
has  succeeded  in  obtaining  larger  amounts  of  the  products  of  this 
reaction. 
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Wlieii  crude  benzoylacetonedicyanliydrln  is  dissolved  in  hydro- 
chloric acid,  and  the  liquid  then  saturated  with  hydrogen  chloride, 
hydrocyanic  acid  is  liberated,  and  an  acid  of  the  formula  C11H12O3 
produced,  along  with  acetophenone,  and  a  large  amount  of  resin. 
This  acid  forms  colourless  granules,  and  melts  at  124 — 125°.  It  is 
monobasic,  and  yields  an  unstable,  amorphous,  silver  salt,  CiHuAgOg. 
It  is  an  unsaturated  acid,  and  combines  with  1  mol.  of  bromine, 
forming  a  bromide,  CiiHi2Bro03,  which  crystallises  from  light  petro- 
leum in  colourless  prisms,  softens  at  155°,  and  melts  at  163°. 

When  the  hydrolysis  of  crude  benzoylacetonedicyanhydrln  is 
carried  out  by  means  of  boiling  alcoholic  potash,  on  the  other  hand, 
an  isomeric  acid,  CuHiaOs,  is  produced.  This  crystallises  in  long 
needles,  melts  at  101 — 102°,  and,  like  its  isomeride,  is  very  sparingly 
soluble  in  cold  water.  It  is  also  a  monobasic  acid,  and  combines  with 
1  mol.  of  bromine  to  form  a  crystalline  bromide.  The  constitution 
of  these  acids  is  being  made  the  subject  of  further  investigation. 

A.  H. 

Aniline  and  Ethylic  Isodibromosuccinate.  By  D.  Vorlander 
(Ber.,  27,  1604 — 1605). — Ethylic  dianilidosuccinate, 

COOH-CH(NHPh)-CH(NHPh)-COOH, 

is  formed  by  the  action  of  aniline  on  ethylic  isodibromosuccinate  in 
alcoholic  solution.  Attempts  to  convert  the  free  acid  into  indigo  by 
the  action  of  dehydrating  agents,  such  as  fuming  sulphuric  acid,  or 
phosphoric  anhydride,  were  unsuccessful,  but  three  times  out  of 
40 — 50  experiments,  indigo  was  produced  by  fusing  the  acid  with 
potash,  the  necessary  conditions  for  its  formation,  however,  could  not 
be  determined.  J.  B.  T. 


Application  of  Friedel  and  Crafts'  Reaction  to  Thiophenol 
Ether.  By  K.  Auwers  and  C.  Beger  (Ber.,  27,  1733—1741).— 
Thioethylhenzophenone,  SEt*C6H4*COPh,  is  formed  when  thiophenyl 
ethyl  ether  is  warmed  in  solution  in  carbon  bisulphide  with  benzoic 
chloride  and  aluminium  chloride.  It  forms  lustrous,  white  prisms, 
which  are  sparingly  soluble  in  light  petroleum,  and  melt  at  82 — 83°. 
When  this  ketone  is  treated  with  alkaline  hydroxylamine  solution,  it 
yields  a  mixture  of  two  stereochemically  isomeric  oximes,  which  may 
be  separated  by  V.  Meyer's  method  (Annaleu,  264,  116). 

Antithioethylhenzophenoneoxiine  crystallises  from  ethylic  acetate 
in  short  compact,  vitreous  prisms,  melting  at  133 — 134°,  and 
readily  soluble  in  the  usual  solvents,  with  the  exception  of  light 
petroleum.  The  hydrochloride  is  crystalline,  and  yields  the  original 
substance  when  decomposed  with  soda.  The  acetate  forms  compact, 
lustrous  prisms  melting  at  99 — 100°.  When  the  oxime  is  heated 
with  alcohol,  or  an  alcoholic  solution  of  an  alkali,  it  is  partially  con- 
verted into  the  isomeride  of  lower  melting  point.  The  constitution  of 
the  oxime  is  shown  by  the  fact  that  when  it  is  dissolved  in  ether  and 
treated  with  phosphorus  pentachloride,  it  is  converted  into  thioethyl- 
benzanilide,  SEt*C6H4'C(OH)'.NPh,  which  crystallises  from  alcohol  in 
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snow-white  plates  with  a  satiny  lustre,  melting*  at  158°.  This  sub- 
stance, when  heated  with  hydrochloric  acid,  yields  thioethylbeazoic 
acid,  SEt-CeHi-COOH,  and  aniline. 

Synthioethylhenzophenoneoxime  crystallises  in  slender  needles,  is 
slightly  more  soluble  than  the  anti-compound,  and,  when  heated, 
•softens  at  94°,  and  melts  at  96°.  Like  its  isomeride,  it  yields  a 
crystalline  hydrochloride,  and  is  partially  converted  into  the  higher 
melting  form  by  alcohol  at  100'^.  The  acetate  forms  slender  needles 
melting  at  58 — 60*^.  When  treated  with  phosphorus  pentachloride, 
this  isomeride  is  converted  into  the  thioethylanilide  of.  benzoic  acid, 
CeHs'CO'.N-OeHi-SEt,  which  melts  at  145°,  and  when  treated  with 
hydrochloric  acid  yields  benzoic  acid  and  thioethylaniline, 

SEt-C6H4-NH2 ; 

the  latter  may  be  recognised  by  means  of  its  acetyl  derivative, 
SEt'C6H4'T^HAc,  which  forms  lustrous  needles  melting  at  108 — 110". 

Thioethylacetophenone,  SEt'CeHi'COMe,  is  obtained  in  a  similar 
manner  to  the  benzoyl  derivative,  and  forms  lustrous  plates,  which 
melt  at  43'5°,  and  are  slightly  soluble  in  light  petroleum.  This 
ketone  only  yields  one  oxime,  which  crystallises  in  long,  thin  needles 
melting  at  91°. 

Thiophenyl  ethyl  ether  also  reacts  with  chloroformamide  in  the  pre- 
sence of  aluminium  chloride  to  form  thioethylbenzamide, 

SEt-C6H4-CO-N'H2, 

which  crystallises  in  broad,  lustrous  needles  melting  at  169 — 170°, 

Thioethylhenzoic  acid,  SEt'CeH^'COOH,  also  forms  broad,  flat  needles, 

and  melts  at  146°. 

When    phenylthiocarbimide    is    employed    in   this   reaction,    the 

thioanilide  of  thioethylhenzoic  acid,  SEt'C6H4*CS*NHPh,  is  obtained; 

this    forms    golden-yellow,    lustrous    plates   melting    at    140 — 141°. 

When  it  is  oxidised  with  potassium  ferricyanide,  it  is  converted  into 

S 
thioethylhenzenylamidophenyl  mercaptan,  SEt*C6H4*C<^-»g-]>C6H4,  which 

forms  white  needles  melting  at  101 — 102°.  A.  H. 

Constitution  of  the  Rosanilines.  By  A.  Rosenstiehl  (Bull. 
Soc.  Chim.,  [3],  11,  212—213;  compare  Abstr.,  1893,  i,  332).— A 
claim  to  priority  as  against  Stock  (Abstr.,  1893,  i,  472). 

W.  J.  P. 

The  Coloured  and  Colourless  Derivatives  of  Di-  and  Tri- 
phenylmethane.  By  A.  Rosenstiehl  (Bull.  Soc.  Chim.,  [3],  11, 
213 — 216). — The  author  considers  that  V.  Richter's  and  Noelting's 
rules  respecting  the  colour  of  phenylmelhane  derivatives  must  be 
combined,  in  order  to  represent  the  facts,  W.  J.  P. 

Condensation  of  Aldehydes  with  a-Naphthaquinol  and 
a-Naphthaquinone.  By  J.  Wurgaft  (/.  pr.  Ohem.,  [2],  49,  551 — 
552). — By  saturating  a  cold  mixture  of  a-naphthaquinol  (2  mols.) 
and  benzaldehyde    (1   mol.)   wdth  hydrogen  chloride,  red,  rhombic 

2  I  2 
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crystals  of  the  compound  C27H,9C104  -f  HjO  are  obtained.  The 
ciystals  dissolve  in  alkalis  yielding  a  bine  solution,  which  slowly 
becomes  brown.  Since  the  same  compound  is  obtained  by  the  direct 
action  of  benzotrichloride  on  a-naphthaquinol  in  glacial  acetic  acid, 
it  is  inferred  that  this  chlorine  derivative  is  tetrahydroxydinaphthyl- 
carbinol  chloride ;  the  dechloriiiated  carbinol,  OH-CPh[C]oH5(OH)2]2r 
and  its  ace^i/ Z-derivative,  which  crystallises  in  white,  rhombic  tables, 
and  melts  at  246°,  were  prepared.  A  similar  red  colouring  matter  is 
obtained  by  a  like  treatment  of  a  mixture  of  a-naphthaquinone  with 
benzaldehyde.  A.  Gr.  B. 

Butylnaphthalene.  By  A.  Baur  (5er.,  27,  1623).— Butyl- 
naphthalene  (b.  p.  280°)  is  prepared  from  naphthalene,  isobutylic 
bromide,  and  aluminium  chloride,  and  is  sparingly  volatile  with 
steam.  The  trinitro- derivative  forms  granular  crystals,  melts  at 
79 — 80°,  with  previous  softening  at  about  50°,  and  has  no  odour  of 
musk.  J.  B.  T. 

Ketones  from  Pinene  Derivatives.  By  L.  C,  Urban  and  E. 
Kremers  (Amer.  Chem.  J.,  16,  404 — 406). — Nitrosopinene,  whilst 
stable  towards  sulphuric  acid,  yields  with  hydrochloric  acid  a  ketone, 
C10H14O,  having  a  peppermint  odour,  and,  therefore,  probably  a 
y3-ketone.  L.  T.  t. 

The  Menthol  Group.  By  L.  C.  Urban  and  E.  Kremers  (Amer. 
Chem.  /.,  16,  395— 404).— The  rotation  of  menthene  (Abstr.,  1892, 
1479)  is  now  given  as  [ajj,  =  +31-83°  (instead  of  +26-40°),  and  of 
the  nitrosochloride,  melting  at  113°,  as  [a]D  =  +  13"76°.  An  inactive 
nitrosochloride  melting  at  128°  has  also  been  obtained.  Menthene 
nitrosate,  C10H18N2O4,  melts  at  98°,  and  is  optically  inactive.  Menthene 
nitrosobenzylamine,  NO'CioHjs'NH'C;!!?,  from  the  nitrosate  or  nitroso- 
chloride, melts  at  107°,  and  is  optically  inactive.  No  piperidine  base 
could  be  obtained,  the  alkaloid  acting  on  the  nitrosochloride  like  an 
alkali,  and  causing  the  separation  of  hydrogen  chloride.  Nitroso- 
menthene,  produced  by  the  action  of  alcoholic  potash  on  the  nitroso- 
chloride or  nitrate,  yields,  on  sublimation,  colourless  needles,  is 
volatile  in  steam,  melts  at  67°,  and  is  optically  inactive.  On  redac- 
tion, it  yields  an  amido-com-poand,  which,  with  the  diazo-reaction, 
gives  an  unsaturated  secondary  alcohol,  doHisO,  boiling  at  210 — 215°. 
The  amido-compound,  which  is,  therefore,  probably  CloHn'NHs,  rather 
than  the  saturated  amine,  CioHig'NHa,  as  anticipated,  is  being  further 
investigated.  In  preparing  the  amine,  small  quantities  of  an  inactive 
menthene,  boiling  at  204 — 206°,  and  volatile  in  steam,  were  produced. 
This  yields  an  oxime,  crystallising  in  needles,  melting  at  82°,  and 
giving  a  crystalline  hydrochloride.  The  menthene,  on  reduction  by 
Beckmann's  method,  appears  to  give  menthol,  but  the  latter  could 
rot  be  fully  identified.  Nitrosoraenthene  is  comparatively  stable  to- 
wards sulphuric  acid,  but  with  hydrochloric  acid  it  yields  an  inactive 
ketone,  CioHieO,  a  colourless  oil  of  peppermint  odour,  boiling  at 
210—212°,  and  having  a  sp.  gr.  =  0-9150  at  20°.  When  the  ketone  is 
treated  with  hydroxylamine,  nitrosomenthene  is  re-formed,  a  proof 


I 


ORGANIC  CHEMISTRY.  469 

that  the  latter  is  a  true  oxime.  The  authors  also  discuss  the  bearings 
of  recent  work  on  the  constitution  of  the  menthol  group. 

L.  T.  T. 

Oxidation  of  Cyclic  Compounds.    By  Gr.  Wagner  (Ber.,  27, 

1636 — 1654) . — Menthene,  i  ^  M  ^^^^f.     (1  moL),  was  oxidised 

OH2 —  CH2*C'CxiMe2 
at   about   0°   with   a    1    per   cent,    solution   of    potassium    perman- 
ganate (containing  1  atom  of  oxygen)  ;  the  products  were  a  glycol, 
CHMe-CH2-CH(0H)  ,  ^.      ,  ,-,.,. 

OH2-CH2-C(OH).CHMe2'  *^"  corresponding  keto-alcohol ;  a  keto- 
.acid  (^-isobutyr^/ 1-/3- methyl- valeric), 

COOH-CHa-CHMe-CHa-CHa-CO-CHMes ; 

methyladipic  acid,  COOH-CHj-CHMe-CHa'CHs-COOH,  and  acetic 
acid.  The  keto-alcohol  boils  at  104*5 — 105'5°  under  13*5  mm.  pressure, 
and  has  a  sp.  gr.  =  0*9881  at  0°/0° ;  with  phenylcarbimide  it  yields  a 
carbamate,  NHPh-CO-O-CioHnOg,  melting  at  155—157°,  and  with  hydr- 
oxylamine  an  oxime,  melting  at  132 — 133°.  The  glycol  is  a  viscid 
liquid,  boiling  at  129*5 — 131*5°  under  13  mm.  pressure;  after  a  time 
it  partially  solidifies  to  crystals  melting  at  76*5 — 77°.  Acetic  anhydr- 
ide at  150°  converts  it  into  a  diacetate,  boiling  at  165 — 172°  (mixed, 
perhaps,  with  some  monacetate,  or  with  the  acetate  of  an  unsaturated 
alcohol),  but  also  dehydrates  a  portion,  forming  a  terpene  which  boils 
at  179 — 180°,  and  is  probably  identical  with  the  product  obtained  by 
Berkenheim  (Abstr.,  1892,  867)  from  menthene  dibromide  and 
potash.  The  methyladipic  acid  melts  at  93 — 94*5° ;  immediately  after 
solidifying,  at  84*5° ;  after  a  short  interval,  again  at  93 — 94*5°.  The 
heto-acid  is  a  liquid  boiling  at  288 — 290°  (under  19  mm.  pressure,  at 
182 — 185°).  (In  an  attempt  to  prepare  menthene  by  the  action  of 
strong  sulphuric  acid  on  menthol,  it  was  found  that  menthane,  that  is 
hexahydrocymene,  is  the  chief  product.) 

Pinol  is  oxidised  by  potassium  permanganate,  as  above,  to  the  glycol, 
CioHi60(OH)2;  this  crystallises  from  ether  and  ethylic  acetate  in 
rhombic  pyramids  melting  at  126 — 127°,  from  water  in  monoclinic 
tables  melting  at  128 — 129°,  and  with  acetic  anhydride  yields  a  di- 
acetate, which  boils  at  166 — 167°  under  17  mm.  pressure,  and  does 
not  solidify.  (Wallach  obtained  rather  different  data;  possibly  he 
was  working  with  a  stereoisomeric  pinol.)  If  permanganate  was 
used  in  quantity  equivalent  to  3  atoms  of  oxygen  per  mol.  of 
pinol,  there  were  formed,  in  addition  to  pinol  glycol,  terpenylic  acid, 
and  a  trace  of  terebic  acid.  Terpenylic  acid  is  thus  the  main  product 
of  the  further  oxidation  of  pinol,  and  from  the  known  formula  of  this 
acid  (Schryver,  Trans.,  1893,  1338),  the  formula  given  below  for 
pinol  is  deduced.  Now  pinol  is  formed  by  the  action  of  dilute  sulph- 
uric acid  on  a  compound  which  Sobrero  obtained  by  the  action  of 
oxygen  on  turpentine  in  the  presence  of  light ;  this  compound  is 
further  identical  with  Wallach's  piuol  hydrate,  obtained  by  adding 
hydrogen  bromide  to  pinol,  and  then  displacing  the  bromine  byhydr- 
oxyl.     Since  this  compound  is  formed  from  pinol,  the  formula  below 
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is  assigned  to  it,  in  preference  to  Wallach's  formula,  and  it  is  sup- 
posed that,  when  hydrogen  bromide  is  added  to  pinol,  the  double 
bond  of  the  latter  is  not  attacked,  but  the  bond  O — CH  is  destroyed. 
Pinol  would  thus  be  a  dihydric  alcohol,  or  glycol,  and  would  still 
contain  a  double  bond ;  this  is  in  harmony  with  the  fact  that,  when 
oxidised  with  permanganate,  it  does  actually  act  like  such  a  com- 
pound, yielding  a  tetrahydric  alcohol,  C10H20O4,  melting  at  155'5 — 156°. 
The  author  also  assigns  new  formulae  to  several  members  of  the 
terpene  group;  the  most  important  of  these  are  reproduced  below,  but 
the  reasons  which  lead  to  their  adoption  it  is  impossible  to  give  in  an 
abstract. 

CH2 CH'CMes  CH2-  CH-CMe, 

COOH  CH2 1  CH    CH2 

CO-0  CMe-CH-0 

Terpenylic  acid.  Pinol. 

CHa-  CH-CMca-OH  CH2  •  CH  \ 

CH   CH2  CH    CHs^Me^ 

CMe-CH-OH  CMe-CH/ 

Pinol  hydrate.  Pinene. 

CHs-  CH-CMe^-OH  CHs-  CH-CMelCH^ 

CH    CH2  CH    CH2 

II        I  II        I 

CMe-CHa  CMe-CHa 

Terpineole.  Limonene. 

C.  F.  B. 

Oxidation  of  Menthone.  By  0.  Manasse  and  H.  Rupe  {Ber.,  27^ 
1818—1822;  compare  Semmler,  Abstr.,  1893,  i,  396).— /3-methyl- 
adipic  acid  is  pi'oduced  almost  quantitatively  by  the  oxidation  of 
menthone  with  dilute  potassium  permanganate  solution  at  01  dinary  tem- 
peratures ;  it  can  be  purified  by  precipitation  from  benzene  by  means 
of  light  petroleum,  and  melts  at  88*5 — 89°.  The  electrolytic  con- 
ductivity, h  =  0-00397;  that  of  the  synthetical  acid,  h  =  0-00401 
ft  CO  =  351.  The  acid  is  dextrogyrate,  [a]D  =  4-8-42.  The  copper 
salt,  when  precipitated  at  the  ordinary  temperature,  is  pale  green  and 
amorphous,  but  when  heated  with  water,  it  forms  slender,  bluish-green,, 
concentric  prisms.  The  iron  salt  is  yellowish- red ;  no  sparingly 
soluble  salts  of  the  alkaline  earths,  zinc,  or  lead  were  obtained. 
The  anhydride  is  formed  by  the  action  of  acetic  chloride  on  the  acid, 
but  not  by  heating  the  acid  above  its  melting  point;  it  is  a  colourless 
oil  from  which  the  acid  is  regenerated  by  exposure  to  the  air.  This 
is  the  first  anhydride  of  the  adipic  series  of  acids  which  has  been 
prepared,  and  its  formation  shows  the  influence  of  alkyl  radicles 
in  causing  the  convergence  of  the  carboxyl  groups  in  dicarboxylic 
acids.  The  oxidation  of  menthone  proceeds  in  a  similar  manner  to 
that  of  menthol,  the  intermediate  keto-acid, 

COPr^-CHs-CHs-CHMe-CHa'COOH, 

being  quickly,  and  almost  completely,  converted  into  /3-methyladipia 
acid.  J.  B.  T. 
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Maclurin  and  Phloretin.  By  Gr.  Ciamician  and  P.  Silber  (Ber., 
127,  1627 — 1633).— Maclurin,  C13H10O6  (which  is  shown  to  crystallise 
with  H2O),  when  boiled  with  acetic  anhydride  and  anhydrons  sodium 
acetate,  yields  a  compound,  C23H18O10,  melting  at  181 — 182°,  and 
having  the  composition  of  a  pentacetyl  derivative,  less  1  mol.  of  water. 
Now,  if,  as  is  sometimes  supposed,  maclarin  is  a  phloroglucol  salt  of 
protocatechuic  acid,  it  could  only  yield  a  tetracetj]  derivative.  Its 
actual  behaviour,  however,  resembles  that  of  cotoin  (this  vol.,  i,  256), 
and  it  is  probably  similarly  constituted  (being  thus  a  ketonic  com- 
pound), in  spite  of  the  fact  that  it  does  not  react  with  phenylhydraz- 
ine  or  hydroxylamine.  The  compound,  C23H18O10,  is  hydroljsed  by 
boiling  with  hydriodic  acid,  but  the  yellow^  product  (?  CisHioOe), 
melting  above  270°,  was  not  obtained  pure. 

Phloretin,  CasHuOs,  behaves  in  a  similar  manner,  yielding  a  sub- 
stance, C23H20O8,  which  has  the  composition  of  a  tetracetyl  derivative, 
less  1  mol.  of  water.  This  substance  melts  at  173°,  and  yields,  on 
hydrolysis,  a  yellowish  compound,  CnHuOs,  melting  at  213°.  These 
reactions  again  are  probably  analogous  to  those  of  cotoin. 

C.  F.  B. 

Jalapin.  By  T.  Poleck  (Arch.  Pharm.,  232,  315— 320).— The 
author  replies  to  the  strictures  of  Spirgatis  (Arch.  Pharm.,  232, 
241)  on  his  previous  work  on  jalapin  (Abstr.,  1893,  i,  225). 

W.  J.  P. 

Reduction  of  a-Ethyl  Pyridyl  Ketone;  Non-identity  of 
a-Ethylpiperylalkine  with  Active  Pseudoconhydrine.  By  C. 
Bkglek  and  F.  W.  Bauer  (Ber.,  27,  1775—1779;  Abstr.,  1891, 
1504). — The  authors  have  further  studied  the  coniine  and  inter- 
mediate compounds  obtained  by  the  reduction  of  a-Ethyl  pyridyl 
ketone  as  already  described. 

Coniine  boils  at  166 — 168"5°.  The  hydrochloride  crystallises  in 
silvery  needles,  and  melts  at  208 — 210°.  The  jplatino chloride  is  ob- 
tained as  an  oil  which  soon  crystallises  in  orange-red  nodules.  The 
double  salt  with  cadmium  iodide  has  the  same  properties  as  the  salt 
obtained  from  natural  coniine.  Optically  active  coniine  can  be  pre- 
pared from  the  inactive  synthetical  substance  by  Ladenburg's 
method,  that  is,  by  crystallisation  of  the  tartrate. 

The  high-melting  modification  of  a-ethylpiperylalkine  (m.  p. 
99 — 100°)  is  not  identical  with  pseudoconhydrine  (m.  p.  101 — 102°), 
as  is  proved  by  a  comparison  of  their  salts  as  given  below.  The 
hydrobromides  and  hydrochlorides  of  both  bases  are  very  similar, 
and  crystallise  in  white,  hygroscopic  needles.  The  salts  of  pseudo- 
conhydrine are,  howevei-,  more  stable  on  exposure  to  air.  The 
platinochlorides  are  very  similar,  and  do  not  crystallise.  Ethyh 
piperylalkine  cadmium  iodide  crystallises  in  lustrous  crystals,  and 
melts  at  121 — 122°.  Pseudoconhydrine  cadmium  iodide  is  an  oil  which 
cannot  be  obtained  crystalline.  The  flocculent  precipitates  which 
phosphomolybdic  acid  and  mercuric  chloride  give  with  both  bases 
are  very  similai'.  The  difference  of  the  two  bases  is  clearly  shown  in 
the  properties  of  the  aurochlorides. 
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a-Ethylpiperylalkine  aurocMoride  crystallises  in  beautiful  yellow 
prisms,  and  melts  at  138 — 139°.  The  crystals  belong  to  the  mono- 
clinic  system  (110)  :  (lIO)  =  105°  27';  (110)  :  (001)  =87°  30'.  _ 

The  aurochloride  from  pseudoconhydrine  separates  in  beautiful 
yellow,  rhombic  crystals,  and  is  identical  with  conhydrine  auro- 
chloride.    The  measurement  of  the  crystals  gave 

a:h:c  =  068059  :  1  :  0-73101  ;   (110)  :  (110)  = 

68°  28'  42",  (Oil)  :  (Oil)  =  72°  20'. 

Thus,  in  the  preparation  of  the  aurochloride,  pse  ado  conhydrine  is 
converted  into  conhydrine. 

The  low- melting  modification  of  a-ethylpiperylalkine  has  now  been 
obtained  in  long,  sharp-pointed  needles  melting  at  69*5 — 71*5°.  It  is 
optically  inactive.  The  hydrochloride,  hydrohromide,  and  platino- 
chloride  are  indistinguishable  from  the  salts  of  the  modification  of  high- 
melting  point.  The  aurochloride  crystallises  in  prisms,  and  melts  at 
135 — 136°.  The  double  salt  with  cadmium  iodide  is  a  brownish- 
yellow  oil  which  only  crystallises  \^'ith  great  difficulty. 

E.  C.  R. 

Ethereal  Salts  and  Amides  of  Pyridinecarboxylic  acids.  By 
C.  Engler  and  others  (J5er.,  27,  1784—1789  ;  compare  H.  Meyer, 
this  vol.,  i,  425). — Methylic  picoliuate,  obtained  in  the  usual  way, 
boils  at  232°  (uncorr.),  and  melts  at  14°.  The  platinochloride  crystal- 
lises in  orange-yellow  prisms  with  2H2O. 

Ethylic  picolinate  is  a  colourless  liquid,  and  boils  at  243°  (uncorr.). 
Propylic  picolinate  is  a  pale  yellow  oil,  and  boils  at  258° ;  the 
platinochloride  crystallises  in  orange-yellow  plates.  Isuhutylic  picol- 
inate is  a  colourless  oil,  and  boils  at  261*5°.  Amylic  picolinate  is  a 
yellowish  oil,  boils  at  278 — 279°  with  slight  decomposition,  and  has 
an  unpleasant  odour;  the  platinochloride  crystallises  in  beautiful 
yellow  needles. 

Picolinamide,  C5T^H4*CONH2,  is  most  easily  obtained  by  treating 
the  ethylic  salt  with  concentrated  aqueous  ammonia.  It  forms 
beautiful  crystals,  and  melts  at  107°.  The  hydrochloride  crystallises 
m  lustrous  leaflets,  which  effloresce  on  exposure  to  air. 

PicolifianiUde,  Cs^THiCONHPh,  melts  at  76°.  The  orthotoluidide 
crystallises  in  silky  needles,  and  melts  at  64"5° ;  the  paratoluidide 
in  tablets  melting  at  104°;  whilst  the  naphthalide  crystallises  in  reddish 
needles,  and  melts  at  128°. 

The  following  compounds  of  nicotinic  acid  are  described.  The 
methylic  salt  boils  at  204°,  and  melts  at  38°.  The  ethylic  salt  boils  at 
218°.  The  propylic  salt  is  a  colourless  oil,  and  boils  at  232°.  The 
amylic  salt  is  a  yellow  oil,  and  boils  at  259°.  The  amide  crystallises 
in  slender  interlacing  needles,  and  melts  at  125°. 

Quinolinic  acid. — The  diynethylic  salt  crystallises  in  beautiful  lus- 
trous leaflets,  and  melts  at  53 — 54°.  The  diethylic  salt  is  a  yellowish 
oil,  and  boils  and  slightly  decomposes  at  280 — 285"^.  The  dipropylic 
salt  is  a  bright  yellow  oil,  boils  above  300°,  has  a  penetrating  odour, 
and  darkens  on  exposure  to  air.     The  diamide  melts  at  209°. 

Quinolinicimide,  C5NH3(CO)2NH,  is  obtained  by  heating  the 
diamide  at  200 — 209°  as   long   as   ammonia   is   evolved.     It   forms 
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colourless  crystals,  and  melts  at  227°.  The  acetyl- compound  crystal- 
lises in  slender,  white  needles,  and  melts  at  161 — 162°.  The  potassium 
salt  is  obtained  by  allowing  the  imide  and  potassium  hy(Jroxide  dis- 
solved in  alcohol  to  remain  some  time.  It  crystallises  in  aggregates 
of  white  needles,  which  contain  IH2O  after  drying  at  100°,  and  is 
very  hygroscopic. 

Phenyl  quinolinicimide,  C5NH3(CO)2NPh,  is  obtained  by  heating 
the  imide  with  aniline  in  a  reflux  apparatus.  It  crystallises  in 
lustrous,  interlacing  needles,  and  melts  at  228°.  The  platinochloride 
crystallises  in  red  needles.  E.  C.  R. 

Preparation  of  Quinoline.  By  J.  Walter  {J.  pr.  Ghem.,  [2], 
49,  549 — 550). — For  the  performance  of  Skraup's  method  of  prepar- 
ing quinoline  a  flask  of  large  capacity  is  necessary  in  order  to  pro- 
vide for  the  froth  generated  during  the  reaction.  This  inconvenience 
can  be  avoided  by  heating  the  nitrobenzene  in  a  flask  provided  with,  a 
reflux  condenser  and  a  dropping  funnel,  from  which  the  mixture  of 
aniline,  glycerol,  and  sulphuric  acid  may  be  added  by  degrees.  In 
such  an  arrangement  a  flask  of  800  c.c.  capacity  will  suffice  for  a 
charge  of  48  grams  of  nitrobenzene,  whereas,  by  the  old  method,  a 
2000  c.c.  flask  was  necessary  for  24  grams  of  nitrobenzene.  The  ad- 
dition of  the  other  constituents  to  48  grams  of  nitrobenzene  should 
be  spread  over  three-quarters  of  an  hour,  and  to  keep  their  viscosity 
low  the  dropping  funnel  should  be  surrounded  by  a  leaden  steam 
-coil.  The  distillation  of  the  quinoline  in  steam  may  be  effected  in 
an  iron  vessel.  A.  G.  B. 

3:4:  4'-Tribronioquinoline  and  2:3:4:  4'-Tetrabronio- 
quinoline.  By  A.  Claus  and  K.  Reinhard  (/.  pr.  Chem.,  [2],  49, 
525—539 ;  compare  Abstr.,  1888,  163  ;  1893,  i,  667  ;  this  vol..  i,  52, 
■53,  54,  382). — 3-Bromoquinoline  metliiodide  crystallises  in  yellow 
needles,  and  melts  and  partially  decomposes  at  278°.  The  metho- 
diloride  forms  colourless  tables,  begins  to  decompose  at  224°,  and 
melts  at  238° ;  its  platinochloride  is  described.  The  ethiodide  melts 
and  decomposes  at  194°.     The  ethochloride  melts  at  145°. 

By  nitration  in  sulphuric  acid,  3-bromoquinoline  yields  4  :  3-nitro- 
bromoquinoline  (Abstr.,  1890,  267),  the  methocMoride  of  which 
crystallises  in  vitreous,  topaz-coloured,  rhombic  prisms,  and  melts  ar, 
203°.  The  platinochloride  of  the  methochloride  is  described.  4  :  3- 
Dibromoquinoline  melts  at  135°. 

1  :  S-Nitrobromoguinoline  is  formed  when  3-bromoquinoline  is 
digested  with  nitric  acid  (sp.  gr.  1*52)  for  several  days.  It  crystal- 
lises in  small,  colourless,  vitreous  needles,  melts  at  170°,  and  is  less 
soluble  in  hot  alcohol  than  is  the  4  : 3-derivative.  The  platinochloride 
is  anhydrous,  and  melts  at  265 — 268°.  1  :  3-Amidobromoq2iinoUne 
crystallises  in  lustrous  needles,  which  are  generally  tinted,  melts  at 
76 — 77°,  and  is  slightly  soluble  in  hot  water ;  the  hydrochloride  forms 
yellow-red  needles  with  2H2O,  and  melts  at  236 — 237"* ;  the 
platinochloride  is  described. 

Both  3  :  1-  (loc.  cit.)  and  3  :  4-bromoquinolinesulphonic  acids  are 
obtained  by  sulphonating  3-broraoquinoline  with  anhydro- sulphuric 
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a(5id,  the  proportion  between  them  depending  on  temperature  and 
concentration  ;  the  acids  may  be  separated  by  means  of  their  potas- 
sium salts,  that  of  the  3  :  1-acid  being  the  less  soluble.  The 
potassium,  calcium  (IH2O),  and  barium  salts  of  3  :  1-bromoquinoline- 
sulphonic  acid  are  described. 

3  :  Ai-Bromoquinolinesulphonic  acid  crystallises  with  IH2O  in  tables, 
dissolves  freely  in  hot  water,  and  does  not  melt  at  330°.  The 
potassium  (1^H20),  calcium  (5H2O),  ammonium,  and  barium  salts 
are  described. 

The  product  of  the  bromination  of  3  :  1-bromoquinolinesulphonic 
acid,  described  by  Claus  and  Zaschlag  (loc.  cit.)  as  a  tribromoquino- 
line  melting  at  IBS'",  is  a  mixture  of  1  :  3  :  4'-tribromoquinoline 
(m.  p.  169°)  and  1:3:4:  4'-tetrabromoquinoline  (m.  p.  205°)  (com- 
pare Abstr.,  1891,  82).  The  bromination  of  3  :  4-bromoquinoline- 
salphonic  acid  yields  3:4:  4'-tribromoquinoline  (m.  p.  149°)  and 
1:3:4:  4'-tetrabromoquinoline.  A.   G.  B. 

Constitution  of  Cycloid  Systems.  By  W.  Marckwald  (Annalen, 
279,  1—23).— The  author  replies  to  Claus  (this  vol.,  i,  174).  He 
considers  that  the  results  of  his  previous  investigation  (Abstr.,  1893, 
i,  603)  may  be  thus  summarised : — The  existence  of  para-bonds  in 
benzene  has  never  been  recognised  in  a  single  instance,  but,  on  the 
contrary,  benzene- derivatives  exhibit  a  resistance  to  the  formation  of 
para-bonds.  Kekule's  benzene  formula,  granting  that  in  poly-cycloid 
systems  oscillation  is  suppressed,  does  not  stand  in  conflict  with  any 
known  facts. 

The  fresh  evidence  brought  forward  by  Bamberger  and  Hoffmann 
(this  vol.,  i,  139)  in  support  of  the  centric  formulae  as  an  explanation 
of  the  hydrogenation  phenomena  in  anthracene  derivatives  is  criticised. 
The  phenomena  there  cited  depend,  according  to  the  author,  upon  the 
peculiar  constitution  of  the  central  benzene  nucleus.  The  constitu- 
tion of  other  cycloid  systems  is  also  discussed  from  the  point  of  view 
of  centric  formulae. 

The  deductions  which  Stohmann  draws  from  his  calorimetric 
determinations  {Sachs.  Qes.  Wissensch.,  1893,  477  ;  also  this  vol.,  ii, 
80)  as  to  the  constitution  of  benzene  (compare  also,  Briihl,  this  vol., 
i,  366),  are  regarded  by  the  author  as  premature.  The  author  also 
refers  to  Schopff's  work  on  phenonaphthacridine  (this  vol.,  i,  41), 
which,  he  contends,  furnivshes  no  evidence  against  his  views. 

The  following  experiments  are  brought  forward  by  the  author  as  a 
fresh  support  of  Korner's  quinoline  formula  : — a-Amidolepidine 
(Ephraim,  Abstr.,  Ife92,  1488)  boils  at  320°  undecomposed.  When 
treated  according  to  the  Skraup  or  Doebner-Miller  methods,  the 
greater  portion  remains  unaltered. 

7-Amidoquintildine  (Epliraim,  Abstr.,  1893,  i,  727)  melts  at 
162 — 163°,  and  boils  at  333^" ;  the  platinochloride  melts  at  223°  with 
decomposition  ;  and  the  picrate  melts  at  197 — 199''. 

r\  TT  .p."^ — PTT 

a-Mefhyl-^i-quinoquinoline,  CiglS'jHioIS'*^  M  ^~.  '  ^t'  ^^  obtained 

C/Me'C'CH.OH 
from  7-amidoquina]dine  or  its  salts  by  Skraup's  method  ;  it  forms 
small,   yellowifch  crystals,   melts    at  206",    and   boils  undecomposed 
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above  360°.  The  platinochloride  becomes  brown  at  250°  without  melt- 
ing,  and  the  pier  ate  melts  at  248°. 

^.       ,    ,  .         .    ,.      ^, /C6H4-C-]Sr=CMe  . 

aa,-Dimetnyl-r^/-quinoquinoline,  N<^  l\  ^^tXtj^  ,  is  prepared  from> 

7-amidoqninaldine  by  the  Doebner-Miller  method ;  it  crystallises  in' 
long,  felted  needles,  melts  at  104°,  and  boils  undecomposed  above 
360°;  the  jplatinochloride  decomposes  without  melting  above  200°  ;, 
and  the  picrate  sinters  together  and  decomposes  at  225°. 

A.  R.  L. 

Condensation  Products  of  Aromatic  Hydrazides  of  Ethylic 
Acetoacetate.  Indole  and  Pyrazole  Derivatives.  By  C.  Walker 
(^Amer.  Chem.  /.,  16,  43U — 442). — In  preparing  these  hydrazideS 
there  is  a  great  tendency  towards  the  separation  of  alcohol  and  forma- 
tion of  pyrazolones  ;  this,  however,  is  in  great  measure  prevented  if 
the  ethereal  salt  is  added  to  the  hydrazine  dissolved  in  a  little  absolute 
ether,  instead  of  the  hydrazine  being,  as  is  usual,  added  to  the  salt. 

JEthylic  jparatolyl-oc-methylindole-^-carboxylate, 

NH<^(5^^>C-C00Et, 

is  formed  by  the  action  of  strong  sulphuric  acid  on  ethylic  aceto- 
acetate paratolylhydrazide.  It  crystallises  in  regular  octahedra  and 
tetrahedra,  melts  at  163 — 163*5°,  and  is  readily  soluble  in  alcohol, 
ether,  benzene,  and  acetone.  It  gives  the  indole  splinter  reaction, 
and  when  heated  with  potash  at  150°  yields  the  dimethylindole  de- 
scribed by  Raschen  (Abstr.,  1887,  956).  Ethylic  acetoacetate  ortho- 
tolylhydrazide  is  crystalline,  melts  at  95 — 97°,  and  is  soluble  in  the 
usual  organic  solvents.  Ethylic  orthotolyl-oc-methylindole-^-carhoxyl- 
ate  forms  monoclinic  prisms  melting  at  173°  and  soluble  in  alcohol 
and  ether.  Whilst  hydrazides  of  substituted  ethylic  acetoacetates 
yield  with  sulphuric  acid  a  certain  amount  of  the  indole  derivatives, 
the  main  products  of  the  reaction  are  pyrazolonesnlphonic  acids,  more 
of  the  latter  being  formed  the  higher  the  temperature  of  the  reacting 
compounds. 

CH 

Ethylic  oc-indolepropionate,  CsH^-^j^TT^CHMe'COOEt,  from  ethylio 

methylacetoacetate  phenylhydrazide,  forms  white  crystals  melting  at 
136°,  is  soluble  in  organic  solvents,  and  gives  the  indole  splinter 
reaction.     Fhenyldimetliylfyrazolone-sulfhonic  add, 

crystallises  from  boiling  water  in  white  needles,  is  sparingly  soluble 
in  all  solvents,  and  is  still  solid  at  300°.  It  gives  Knorr's  pyrazoline^ 
reaction.  With  ethylic  ethylacetoacetate  phenylhydrazide,  the  sulph- 
uric acid  indole  reaction  seems  to  proceed  differently,  ethylamine 
being  separated,  and  the  same  ethylic  a-methylindole-/e?-carboxylate 
produced  as  is  formed  by  the  action  of  sulphuric  acid  on  ethylic  aceto- 
acetate phenylhydrazide  (Abstr.,  1893,  i,  368).  1-Fhenyl-^-methylA- 
beiizyl-b-pyrazolonesulphonic  acid,   formed   by   the    action   of  strong 
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sulphuric  acid  on  the  phenyl hydrazide  of  ethylic  benzylacetoacetate, 
crystallises  in  white  flakes,  easily  soluble  in  hot  benzene  or  chloro- 
form, more  sparingly  in  alcohol.  It  is  still  solid  at  300",  forms 
stable  salts  which  are  non-crystallisable,  and  gives  Knorr's  pyrazoline 
reaction.  Attempts  to  eliminate  the  salphonic  group  so  as  to  form 
phenyl methylbenzylpyrazolone  were  unsuccessful,  albhoagh  the  above 
sul phonic  acid  was  reproduced  by  sulphonating  the  latter  pyrazolone. 
l-Orthotolyl-S-methyl-h-pyrazolone,  obtained  by  the  spontaneous  decom- 
position of  ethylic  acetoacetate  orthotolylhydrazide  at  ordinary  tem- 
peratures, forms  quadratic  prisms  or  needles  melting  at  143 — 144°. 
l-Phenyl-S-methyl-4i-henzyl-^ -pyrazolone  forms  glistening  scales  melt- 
ing at  136°.  It  is  readily  soluble  in  alkali,  sparingly  in  boiling 
water. 

Phenylmethylethoxypyrazole  (loc.  cit.)  is  best  obtained  by  the 
action  of  acetic  chloride  on  an  ethereal  solution  of  the  hydrazide  at 
very  low  temperatures  ( — 15°).  It  crystallises  in  hexagonal  prisms 
or  needles,  melts  at  68 — 68*5°,  is  insoluble  in  water  but  soluble  in 
organic  solvents.  It  gives  Knorr's  pyrazoline  reaction,  but  does  not 
give  a  coloration  with  ferric  chloride.  When  heated  with  alcoholic 
potash,  it  yields  phenylmethylhydroxypyrazole,  which  is  readily  soluble 
in  alkalis  and  in  organic  solvents,  crystallises  in  orange  needles,  and 
melts  at  196 — 198°.  It  gives  no  coloration  with  ferric  chloride,  but 
Knorr's  reaction  gives  a  permanent  green  coloration.  Its  salts  are 
tolerably  stable,  and  are  mostly  soluble  in  water.  L.  T.  T. 

Isopyrazolones.  By  S.  Ruhemann  (Ber.,  27,  1658—1663). — 
When  ethylic  dicarboxyglutaconate,  CH:(COOEt)2*CH:C(COOEt)2,  is 
mixed  with  excess  of  hydrazine  hydrate,  there  are  formed  ethylic 
isopyrazolonecarboxylate,  its  hydrazine  salt,  malonylhydrazide,  and 
ethylic  malonate;  the  split  thus  takes  place  between  the  two  CH 
groups.  Ethylic  methyldicarboxyglutaconate  reacts  in  a  similar 
manner.  Malonylhydrazide,  CHaCCO'N'H'N'Ha)^,  melts  at  154°.  Ethylic 

NH-CH 
isopyrazolonecarboxylate,    I      ^       ^C'COOEt,  melts  at  180 — 181°;  its 

hydrazine  salt,  C6H8lS'203,N2H4,  softens  at  140°.  It  forms  a  diar gentle 
salt  which,  when  boiled  with  methyl  iodide,  yields  ethylic  dimethyliso- 

pyrazolonecarhoxylate,    I  ^^C'COOEt,  melting  at  88 — 89°.     It  is 

further  hydrolysed  by  boiling  with  aqueous  potash,  and,  on  acidify- 
ing the  solution,  white  isopyrazolonecarboxylic  acid  is  precipitated. 
This,  however,  is   unstable,  and  is  converted  by  boiling  water  into 

isopyrazolone,    '      ^    ^CH,  which  melts  at  165°.     It  will  be  noticed 

that  displacement  of  the  H  in  the  NH  groups  in  isopyrazolone  and 
its  derivatives  produces  a  lowering  of  the  melting  point. 

C.  F.  B. 
Conversion  of  Thiocumazone  into   Thioquinazolines.      By 
C.  Paal  and  0.  Commerell  (Ber.,  27,  1866 — 1870). — Thiocumazone 
(Abstr.,  1893,  i,  25)  reacts  with  primary  aromatic  bases  to  form  thio- 
quinazolines, identical  with  those  described  by  Busch  (Abstr.,  1892, 
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14)95  ;  this  vol.,  i,  146).  Aniline,  for  example,  produces  3- (7^) -phenyl- 
tetraliydro-2-thioqiiiiiazoline,  melting  at  260°.  This  reaction  serves 
as  an  additional  proof  of  the  formula  already  adopted  for  thiocum- 
azone. 

When  reduced  in  alcoholic  solution  with  metallic  sodium,  thio- 
cnmazone  is  quantitatively  converted  into  orthotoluidine. 

A.  H. 

Dithiourazole  and  its  Derivatives.  By  M.  Freiind  {Ber.,  27, 
1774 — 1775;  see  also  this  vol.,  i,  97). — Thiocarbamides  of  the  type 
■R-JN'H-CS'NH'NH-CS-NH-R  decompose  in  two  ways,  yielding  com-^ 
pounds  C3H2RN3S2  or  C^HaRzISriS. 

The  following  compounds  of  the  first  type  have  been  prepared : — 
dithiourazole,  C2H3N:S2,  m.  p.  245°;  methyldithiourazole,  C2HoMeN3S2, 
m.  p.  187° ;  ethyl dithiourazole,  m.  p.  140° ;  allyldztMourazole,  m.  p. 
130° ;  and  johemjldithiourazole,  m.  p.  215°.  These  compounds  are 
strong  acids,  yield  crystalline  salts,  contain  two  nitroso-groaps,  and 
•may  be  converted  quantitatively  into  the  corresponding  azo-com- 
pounds. 

The  compounds  of  the  second  type  have  basic  properties  ;  the  fol- 
lowing have  been  prepared  : — ImidotMonrazole,  C2H2N4S,  m.  p. 
210 — ^212°;  methyUmidomethylthiourazole,  C2H2Me2N4S,  m.  p.  177°; 
and  ethylimidoethylthiourazole,  m.  p.  173°.  E.  C.  R. 

Iodides  of  Narceine.  By  G.  B.  Frankfoeter  (/.  Amer.  Ghem. 
Soc,  16,  361 — 363). — The  author  has  re-examined  the  iodides  of  nar- 
ceine. The  blue  iodide  formed  by  treating  crystals  of  narceine 
directly  with  iodine  has  the  formula  (023H27N08)3l2  +  3H.,0,  forms 
prismatic  needles  slightly  soluble  in  water,  loses  its  water  of  crystal- 
lisation at  100°,  and  melts  at  176 — 177°,  or  if  rapidly  heated  at 
18Q — 181°.  When  narceine  is  treated  with  alcoholic  solution  of  iodine, 
a  greyish -blue  substance  is  formed,  which,  on  exposure  to  air,  or  when 
gently  heated,  changes  to  a  red  iodide  of  the  formula  (C23H27N08)3l  + 
3H2O.  At  100°  it  loses  its  water,  forming  a  brick-red  powder  melting 
at  181°,  and  insoluble  in  water,  alcohol,  and  ether.  Both  iodides,  if 
just  neutralised  with  soda,  yield  white,  hexagonal  prisms  which  are 
now  under  investigation.  L.  T.  T. 

Merochinine  and  Cincholeupone.  By  W.  Koenigs  (Ber.,  27, 
1501 — 1507  ;  compare  this  vol.,  i,  392). — Merochinine,  C9H15NO0,  is 
formed  by  the  oxidation  of  cinchonine  with  potassium  dichromate 
and  sulphuric  acid.  When  it  is  heated  with  dilute  hydrochloric  acid 
at  240°,  a  base  of  the  formula  CsHnN  is  formed,  the  yield  being  con- 
siderably increased  if  an  oxidising  agent,  such  as  mercuric  chloride, 
be  also  present.  This  base  appears  to  be  identical  with  the  /3-collid- 
ine  obtained  by  Oechsner  de  Coninck  (Ann.  Chim.  Phys.,  [5],  27, 469). 
On  oxidation,  it  yields  two  acids  which  are  most  probably  cinchomeronic 
acid,  C6H3N(COOH)2,  and  homonicotinic  acid,  C5H3MeN-COOH.  The 
base  derived  from  merochinine  is,  therefore,  7-methyl-y3-ethylpyrid- 
ine.  Merochinine,  like  cincholeupone  hydrochloride,  when  distilled 
with  zinc  dust,  yields  a  small  amount  of  /3-ethylpyridine. 

The    mother     liquor    of     apocinchine    contains    dihydrocinchine, 
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CigHzoNv,  which  may  be  crystallised  from  alcohol,  and  melfcs  at  145". 
Its  platinochloride  does  not  melt  below  265",  whilst  its  jilcratc  melts  at 
197°.  Towards  hydrobromic  acid  this  base  behaves  in  a  different 
manner  from  cinchine  itself,  no  elimination  of  ammonia  occurring. 
Aqueous  phosphoric  acid  at  170 — 180°,  on  the  other  hand,  decom- 
poses both  bases  in  a  similar  way,  lepidine  being  formed,  accompanied 
by  merochinine  in  the  case  of  cinchine,  and  by  cincholeupone  in  that 
of  dihydrocinchine.  The  dihydrocinchine  was  probably  derived 
from  dihydrocinchonine  contained  in  the  original  commercial  cin- 
chonine,  and  it  is,  therefore,  probable  that  the  cincholeupone,  which  is 
obtained  by  the  oxidation  of  commercial  cinchonine,  is  formed  at  the 
expense  of  the  dihydrocinchonine  present,  and  is  not  a  direct  oxida- 
tion product  of  pure  cinchonine. 

Dihydrocinchine  is  also  decomposed  by  phosphoric  acid,  but  the 
product  which  accompanies  the  lepidine  has  not  yet  been  examined. 
The  results  so  far  obtained  seem  to  show  that  merochinine  contains 
an  imido-  and  a  carboxyl-group,  and  is  derived  from  ^-methyl-yS- 
cthylpyridine,  and  this  throws  some  light  on  the  structure  of  quinine 
and  cinchonine.  A.  H. 

Conhydrine  and  Pseudoconhydrine.  By  C.  Engler  and  A. 
Kronstein  {Ber.,  27,  1779^-1784).- — When  pui*e  pseudoconhydrine 
(m.  p.  101 — 102°)  is  dissolved  in  an  excess  of  boiling  light  petroleum, 
and  ether  added  to  the  solution,  a  modification  separates  in  large, 
transparent  leaflets.  The  authors  name  this  modification  6-pseudo- 
conhydiine,  and  the  other  modification  (m.  p.  101 — 102°)  a-pseudo- 
conhydrine. 

h-Pseudoconhydrine  melts  at  52 — 69°.  The  crystals  always  contain 
minute  drops  of  the  solvent ;  but  as  the  melting  point  is  always  the 
same,  whatever  solvent  is  employed,  there  is  no  doubt  that  a  true 
modification  is  present.  This  modification  is  converted  into  a-pseudo- 
conhydrine,  on  leaving  it  for  some  time  over  calcium  chloride,  on  heat- 
ing at  200°,  on  sublimation,  or  on  crystallisation  from  a  small  quantity 
of  light  petroleum,  ether,  or  chloroform.  A  microcrystallographic 
examination  of  the  conversion  of  6-pseudoconhydrine  into  a-pseudo- 
conhydrine  shows  that  by  cautiously  warming  the  6-modification  it  is 
converted  into  an  enantiotropic  modification  (c-pseudoconhydrine) , 
which  on  cooling  is  reconverted  into  the  6-form. 

When  a- pseudoconhydrine  is  boiled  for  some  hours  with  light 
petroleum  in  a  reflux  apparatus,  it  is  partially  converted  into  con- 
hydrine and  6-pseudoconhydrine.  The  latter,  when  treated  in  a 
similar  way,  is  partially  converted  into  conhydrine  and  a-pseudo- 
conhydrine. 

The  authors  were  unable  to  convert  conhydrine  into  an  isomeric 
modification  by  heating  it  with  solvents.  A  negative  result  was  also 
obtained  with  a-ethylpiperylalkaline.  E.   C.  R. 

Preparation  of  Cocaine  from  the  Allied  Alkaloids.    By  A. 

EiNHORN  and  R.  Willstatter  (Ber.,  27,  1523 — 1524). — This  has 
hitherto  been  carried  out  by  treating  the  alkaloids  with  concentrated 
hydrochloric  acid,   so  as   to    obtain   ecgonine,    and    then   preparing 
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<30came  from  this  by  converting  it  into  the  benzoyl- derivative,  followed 
by  etherification.  A  simpler  plan  is  to  beat  the  alkaloids  with 
methylic  alcohol  and  sulphuric  acid,  or  in  a  current  of  hydrotren  cblor- 
ide  ;  in  this  case  the  methylic  ether  of  ecgonine  is  directly  obtained, 
and  merely  requires  to  be  converted  into  the  benzoyl  compound.  If 
ethylic  alcohol  is  employed,  the  ethylic  ether  of  ecgonine  is  obtained. 

A.  H. 

Canadine :  A  Third  Alkaloid  from  the  Root  of  Hydrastis 
Canadensis.  By  E.  Schmidt  (Arch.  Pharm.,  232,  136— 154).— The 
existence  of  a  third  alkaloid  in  Hydrastis  canadensis  has  not  been 
hitherto  clearly  proved.  The  author,  by  taking  advantage  of  the 
slight  solnbility  in  cold  water  of  its  nitrate,  has  isolated  a  new  alkaloid 
from  this  source,  in  addition  to  berberine  and  hydrastine. 

Canadine,  C20H21NO4,  was  obtained  in  colourless  needles,  which  be- 
come yellow  on  exposure  to  light,  and  melt  at  132*5°.  With  the 
exception  of  the  snlphate,  its  salts  with  inorganic  acids  are  charac- 
terised by  their  sparing  solubility.  An  alcoholic  solution  of  canadine 
is  neutral  to  litmus,  and  is  strongly  laevogyrate,  this  property  also 
belonging  to  aqueous  solutions  of  its  salts.  The  alkaloid  dissolves  in 
nitric  acid  with  production  of  a  yellow  colour,  whilst  with  vanadic 
anhydride  and  sulphuric  acid  it  gives  an  olive-green,  changing 
to  brownish -black.  Erdmann's  reagent  and  Frohde's  reagent  de- 
velop a  transient  olive-green  coloration,  which  rapidly  becomes 
brownish-red ;  a  bluish -green  colour,  due  to  the  formation  of 
Prussian  blue,  is  produced  when  the  solution  of  a  canadine  salt  is 
added  to  a  mixture  of  potassium  ferricyanide  and  ferric  chloride. 

The  sulphate,  C2oH2iN"04,H2S04,  crystallises  in  large,  colourless 
plates,  associated  with  varying  quantities  of  yellow  needles,  consist- 
ing of  C2oH2iN04,H2S04  +  H2O.  The  hydrochloride  and  nitrate  are 
-colourless  salts  which  are  only  sparingly  soluble  in  cold  water.  The 
jplatinochloride,  aurochloride,  and  methiodide  have  been  prepared  and 
analysed,  the  latter  forming  pale  yellow  crystals  melting  at 
228 — 232" ;  moist  silver  oxide  converts  the  methiodide  into  an 
alkaline  compound,  which  yields  a  jolatinochloride  of  the  formula 
(C2oH2oHN04)2,Me2PtCl6. 

Canadine,  when  heated  in  alcoholic  solution  with  iodine,  is  con- 
verted into  berberine  hydriodide.  This  reaction,  coupled  wdth  the 
fact  that  berberine  sulphate  is  present  in  solutions  of  canadine  sulph- 
ate which  have  been  exposed  to  light  and  air,  suggests  the  proba- 
bility of  canadine  being  a  tetrahydroberberine,  isomeric  with  hydro- 
berberine,  the  isomerism  between  these  compounds  depending  on  the 
different  positions  in  the  berberine  molecule  which  it  is  possible  for 
hydrogen  atoms  to  assume.  M.  0.  F. 

Oxidation  of  Proteids  by  Potassium  Permanganate.  By  S. 
BoNDZYi^sKi  and  L.  Zoja  (Zeit.  physiol  Ghem.,  19,  225 — 238). — Maly 
described,  as  the  product  of  oxidation  of  egg-white  by  potassium  per- 
manganate, a  substance,  oxyprotosulphonic  acid  (Abstr.,  1885,  824),  in 
which  the  amounts  of  carbon  and  nitrogen  are  appi-oximately  in  the 
same  proportion  as  in  albumin.  In  the  present  research,  this  sub- 
stance was  prepared  from  pure  proteids — crystals  of  egg-albumin  and 
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of  oxyheemoglobin.  In  the  case  of  casein,  which  diifers  from  albumin 
in  containing  phosphorus  in  its  molecule,  the  results  of  analysing 
fractions  of  the  oxidation  product  show  it  to  consist  of  two  sub- 
stances. W.  D.  H. 

Crystallised  and  Ash-free  Albumin.  By  E.  Harnack  {Zeit, 
pliysiol.  Chcm.,  19.  299 — 300). — Polemical.  The  author  states  that  he 
has  never  cast  aspersions  or  doubts  on  Hofmeister's  work  on  crystalline 
egg- albumin,  as  BondzyAski  and  Zoja  consider.  He  only  adheres  to 
his  previous  statement,  that  his  ash-free  albumin  forms  a  crystalline- 
compound  with  ammonium  sulphate  which  is  poor  in  proteid  and 
rich  in  ammonia.  W.  D.  H. 

Proteids  of  Egg-White.  By  R.  T.  Hewlett  (Proc.  physiol.  Soc, 
1894,  9 — 12). — The  so-called  globulin  of  white  of  egg  gives  most  of 
the  reactions  of  nucleo-albumin,  but  phosphorus  determinations  have 
yet  to  be  made  to  confirm  the  supposition. 

With  regard  to  the  albumin,  not  only  does  fractional  heat  coagula- 
tion suggest  the  presence  of  tw^o  or  more  proteids,  but  fractional 
precipitation  by  ammonium  sulphate  tends  in  the  same  direction ; 
moreover,  some  of  the  fractions  are  precipitated  by  both  normal  and 
tribasic  lead  acetate,  others  only  by  the  latter. 

Ramsden  found  that  prolonged  heating  for  days  brings  down  albu- 
mins at  temperatures  considerably  below  their  usual  coagulation  point. 
If  thymol  had  been  used  as  an  antiseptic  in  these  experiments,  a 
source  of  error  was  introduced,  as  this  substance  and,  to  a  less  degree, 
camphor  precipitate  proteids  slowly.  W.  D.  H. 

Albumone.  ByR.  Brunner  (Inaug.  Diss.  Bern.,  1894).— Chabrie 
(Abstr.,  1892,  224)  prepared  from  human  blood  serum  a  new  proteid 
he  called  albumone.  Ox  blood,  by  similar  treatment,  yields  the  same 
substance.  It  does  not,  however,  pre-exist  in  the  serum,  and  the 
present  research  shows  that  it  is  formed  during  the  process  of  heat 
coagulation,  partly  from  serum-albumin,  partly  from  serum-globulin. 

W.  D.  H. 

Specific  Rotatory  Power  of  Fibrinogen.  By  F.  Mittelbach 
(Zeit.  physiol.  Chem.,  19,  289 — 298). — Hammarsten  states  that  on 
heating  a  solution  of  fibrinogen  to  56°,  a  globulin  is  split  off  from  it 
which  coagulates  at  65°.  The  present  research  does  not  confirm  this, 
and  Hammarsten's  result  is  explained  in  the  same  way  that  Haycraft 
explains  the  result  of  fractional  heat  coagulation  generally.  Great 
dilution  raises  the  temperature  of  heat  coagulation  of  fibrinogen  ta 
65°,  and  dilution  would  occur  if  the  greater  part  of  the  proteid  were 
coagulated  at  56°  and  removed  by  filtration.  The  specific  rotatory- 
power  is  given  as  (a)D  =  —52-5°.  Hermann  (Abstr.,  1887,  1131) 
gives  -43°.  W.  D.  H. 
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Relationships  between  Boiling  Points,  and  between  Melting 
Points.  By  G-.  Cohn  {J.  pr.  Chem.,  [2],  50,  38— 57).— The  author 
calls  attention  to  relationships  which  exist  between  the  boiling  points 
of  (1)  orthodiketones ;  (2)  ketones  and  the  acids  from  which  they 
are  derived  in  the  manner  indicated  by  the  equation  RCOOH  -+- 
R'COOH  =  RCOR'  +  H2CO3 ;  (3)  aldehydes  and  the  acids  formed 
by  their  oxidation  ;  (4)  ethers  and  the  alkyl  haloids  and  hydroxides 
from  which  they  are  derived  in  accordance  with  the  equation  E,01  + 
R'OH  =  HCl  -j-  RR'O ;  (5)  amines  and  aldehydes,  an  examination 
of  which  shows  that  the  amines  have  approximately  the  same  boiling 
points  as  have  the  aldehydes  containing  the  same  number  of  carbon 
atoms;  (6)  saturated  and  unsaturated  compounds  containing  the 
same  number  of  carbon  atoms;  these  show  approximately  the  same 
boiling  points  ;  (7)  aromatic  compounds  containing  COOH  on  the  one 
hand,  and  those  containing  CeHg  in  place  of  this  COOH  on  the  other 
hand  ;  these  have  approximately  the  same  boiling  points  ;  (8)  methyl 
ketones,  methylic  salts,  and  chloranhydrides ;  these  have  approxi- 
mately the  same  boiling  points.  Relationships  between  melting 
points  are  less  marked  ;  the  author  calls  attention  to  several  cases  of 
these  in  conclusion  (compare  Schroder,  Abstr.,  1883,  990 ;  Baeyer, 
Abstr.,  1878,  3;  Kipping,  Trans.,  1893,  465).  A.  G.  B. 

Action  of  Heat  on  Ethylene.  By  V.  B.  Lewes  (Froc.  Boy.  Soc, 
55,  90 — 107). — The  action  of  heat  on  ethylene  was  studied  at  tem- 
peratures ranging  from  600°  to  1500°,  the  gas  being  passed  through  a 
platinum  tube  of  2  mm.  bore  heated  through  a  length  of  140  mm. 
Incidentally,  the  behaviour,  under  similar  circumstances,  of  ethane, 
acetylene  and  methane,  and  of  benzene  vapour  was  investigated.  The 
author  concludes  that,  taking  into  consideration  the  complexity  of  the 
changes  involved  and  the  difficulty  in  obtaining  great  accuracy  in  gas 
analysis,  these  results  seem  to  prove  that  the  primary  action  of  heat 
on  ethylene  may  be  represented  by  the  equation  3C2H4  =  2C2H2  4- 
2CH4,  whilst  the  final  decomposition  is  that  represented  by  previous 
observers,  namely,  C2H4  =  C2  +  2H2;  between  these  two  extremes 
there  occur  a  large  number  of  interactions  due  to  the  polymerisation 
of  the  acetylene  formed  from  the  ethylene,  and  also  at  higher  tem- 
peratures from  the  methane  in  accordance  with  the  equation  2CH4  = 
C2H2  +  3H2.  C.  xl .  B. 

Preparation  of  Tetrachlorethylene  and  its  Oxidation  by 
Ozone.  By  A.  Besson  {Compt.  rend.^  118, 1347 — 1350). — The  action 
of  metals  on  carbon  tetrachloride  is  either  too  slow  and  yields  only 
C2CI6,  or,  at  higher  temperatures,  becomes  explosive,  with  liberation 
of  carbon.  Aluminium  foil  acts  slowly,  and  the  filings  act  very 
rapidly,   especially  in  presence  of  iodine,  but  no  useful  quantity  of 
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tctrachlorethylene  is  formed.  The  action  of  ordinary  phospliorus 
becomes  explosive  at  200°,  and  that  of  red  phosphorus  is  very  slow 
even  at  300°. 

When  hydrogen  mixed  with  vapour  of  carbon  tetrachloride  is 
passed  through  a  tube  containing  pumice  heated  to  redness,  decom- 
position takes  place  with  incandescence  and  separation  of  carbon.  At 
a  temperature  below^  redness  the  action  is  less  violent,  and  the 
chlorides,  CHCI3,  CH2CI2,  CsCle,  and  C2CI4  are  obtained.  With  very 
porous  pumice,  and  a  temperature  just  below  that  at  which  separation 
of  carbon  begins,  the  yield  of  tetrachlorethylene  may  amount  to  as 
much  as  10  per  cent,  of  the  original  carbon  tetrachloride. 

Ozone  acts  very  slowly  on  tetrachlorethylene  at  0°,  but  at  30°  oxida- 
tion takes  place,  and  a  small  quantity  of  carbon  oxychloride  is  given 
off.  The  chief  product  of  oxidation  is  trichloracetic  chloride, 
CCl3*C0Cl,  which,  with  water,  yields  hydrochloric  and  trichloracetic 
acids-  From  this  result  it  would  seem  that  tetrachlorethylene  should 
be  represented  by  the  formula  CCls'CCl.  Careful  fractionation,  how- 
ever, o-ives  no  evidence  of  the  existence  of  two  isomeric  tetrachlor- 
ethylenes.  It  is  noteworthy  that  Prud'homme  has  previously  obtained 
trichloracetic  chloride  by  the  oxidation  of  tetrachlorethylene  by 
sulphuric  anhydride  at  a  temperature  above  100°. 

Tetrachlorethylene  oxide,  (CCl3)20,  seems,  however,  to  be  formed 
by  the  action  of  ozone,  especially  if  the  temperature  does  not  exceed 
10°.  It  boils  at  about  110°  under  a  pressure  of  20  mm.,  is  insoluble 
in,  and  is  not  attacked  by,  water,  and  has  a  disagreeable  odour.  When 
exposed  to  air,  it  explodes  at  its  boiling  point.  The  quantity  obtained 
was  not  sufficient  for  a  complete  analysis,  but  the  proportion  of 
carbon  corresponds  with  the  formula  given.  C.  H.  B. 

Action  of  Bromine  on  Diallyl.  By  K.  Krasusky  (/.  Buss.  Ghem. 
Soc,  25,  619 — 626). — If,  in  Berthelot  and  De  Luca's  method  of  pre- 
paring diallyl  from  allylic  iodide  and  sodium,  a  copper  flask  is  sub- 
stituted for  a  glass  one,  the  yield  obtained  rises  to  87  per  cent,  of  the 
theoretical. 

Bromine  was  added  drop  by  drop  at  0°  to  an  ethereal  or  chloroform 
solution  of  diallyl  prepared  in  this  way  until  it  was  permanently 
coloured.  After  the  mixture  had  been  left  for  10  hours  in  the  dark, 
the  solvent  was  evaporated  and  the  solid  part  of  the  residue  separated 
from  the  comparatively  small  liquid  part,  which  did  not  solidify  in  a 
freezing  mixture.  The  liquid  portion  was  dissolved  in  alcohol  and 
fractionally  precipitated  by  the  addition  or  successive  small  quantities 
of  water.  The  first  portions  precipitated,  solidified  on  standing.  The 
fractions  which  remained  liquid  were  separated,  dried,  and  distilled 
under  19  mm.  pressure,  fractions  being  collected  at  various  tempera- 
tures between  100°  and  180°,  and  the  quantity  of  bromine  in  them 
determined.  The  bromine  in  the  solid  portions  corresponded  with 
the  formula  of  the  tetrabromide,  CgHioBri;  but  the  liquid  portions 
always  contained  much  less  bromine  than  the  tetrabromide,  so  that 
the  conclusion  of  Ciamician  and  Anderlini,  that  the  liquid  is  a  stereo- 
isomeride  of  the  solid  tetrabromide,  is  incorrect.  J.  W. 
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Chlorination  of  Alcohol.  By  P.  Feltsch  {AnnaUn,  279, 
288— 300).— According  to  Lieben  {Annalen,  104,  114;  Ber.,  3,  907), 
the  action  of  chlorine  on  alcohol  is,  first  of  all,  to  produce  aldehyde, 
which  then  reacts  with  2  mols.  of  alcohol  to  form  acetal ;  the  further 
action  of  chlorine  on  this  substance  yields  trichloracetal,  which  is 
then  decomposed  into  cliloral  alcoholate  and  ethylic  chloride  by 
the  hydrogen  chloride  formed.  The  author's  experiments  show 
that  when  chlorine  is  passed  into  alcohol,  the  first  product  which 
can  be  isolated  is  monochloracetal.  As  the  chlorination  pro- 
ceeds beyond  this  point,  increasing  amounts  of  dichloracetal  are 
produced,  and  tbese  two  compounds  are  partially  converted,  by  the 
hydrogen  chloride  formed,  into  di-  and  tri-chlorether  respectively.  This 
is  shown  by  the  fact  that  if  a  litre  of  alcohol  be  treated  with  500  grams 
of  chlorine,  the  hydrogen  chloride  removed  by  digestion  with  marble, 
and  water  added,  only  100  grams  of  the  mixed  chloracetals  are  ob- 
tained, whilst  if  half  a  volume  of  alcohol  be  added  before  the  treatment 
with  marble,  210  grams  of  the  chloracetals  are  obtained,  the  difference 
being  the  amount  formed  by  the  interaction  of  the  alcohol  with  the 
chlorinated  ether  present. 

If  the  temperature  is  maintained  at  25 — 30°,  and  the  chlorination 
continued,  a  heavy  oil  separates,  and,  finally,  the  chlorine  ceases  to  be 
absorbed.  This  heavy  layer  (sp.  gr.  1'32)  consists  chiefly  of  trichlor- 
ether,  CHCVCHCl'OEt,  along  with  smaller  quantities  of  dichlorether 
and  the  hydrates  of  mono-  and  di-chloraldehyde.  When  this  oil  is  dis- 
tilled, the  di-  and  tri-chlorethers  are  partially  converted  by  the  water 
present  into  the  alcoholates  of  the  corresponding  chlorinated  aldehydes, 
which  then  decompose  on  distillation,  with  evolution  of  hydrogen 
chloride,  into  water,  chlorinated  aldehydes,  and  chlorinated  acetals. 

The  lighter  layer  of  liquid  (sp.  gr.  1*2)  is  a  concentrated  solution  of 
hydrogen  chloride  containing  a  small  amount  of  dichloraldehyde. 

If  the  temperature  be  now  raised  to  about  42 — 45°  and  the  chlorina- 
tion again  continued,  a  homogeneous  liquid  is  obtained,  the  trichlor- 
ether  being  converted  by  the  aqueous  solution  into  dichloraldehyde 
alcoholate,  which  is  then  finally  converted  by  chlorination  into  chloral 
.alcoholate,  the  mono-  and  di-chloraldehyde  being  at  the  same  time 
<)on verted  into  chloral. 

The  course  of  the  whole  reaction  may  therefore  be  expressed  by  the 
following  equations. 

(1.)  3aHoO  +  2CI2  =  CH2Cl-CH(OEt)2  +  3HC1  +  H,0. 
,n  ^  CH2Cl-CH(0Et)o  +  CI,  =  CHGl2-CH(OEt)2  +  HCl. 
^-'^  CHCl2-CH(OEt)2  +  HCl  =  CHCVCHCl(OEt)  +  EtOH. 
,0  X  CHCl2-CHCl(0Et)  -f-  H2O  =  CHCVCH(OEt)-OH  +  HCl. 
^"^•^  CHCl2-CH(0Et)-0H  +  CI,  =  CCl3-CH(0Et)-0H  +  HCl. 

The  liquid  obtained  by  Liebig  ( J.wnaZew,  1,  221)  bypassing  chlorine 
into  cold  alcohol,  adding  water,  and  thoroughly  washing  the  oil  with 
water,  which  was  termed  by  him  "  heavy  hydrochloric  ether,"  is,  in 
reality,  a  mixture  of  trichlorether  with  mono-  and  di-chloracetal. 

In  order  to  prepare  monochloracetal,  about  400 — 450  grams  of 
chlorine  is  passed  into  a  litre  of  alcohol  of  94 — 99  per  cent,  at  25° 

2  m  2 


484  ABSTRACTS  OF  CHEMICAL  PAPERS. 

(until  the  specific  gravity  of  the  liquid  is  1-02 — 1'03),  ^  litre  of 
alcohol  is  added,  the  w'hole  heated  to  50 — 60°,  digested  with  marble, 
precipitated  with  water,  and  fractionated.  The  yield  amounts  to  about 
200  grams.  Dichloracetal  may  also  be  readily  prepared  by  passing 
chlorine  into  a  litre  of  alcohol  at  a  temperature  of  25 — 30°  as  long  as 
it  is  easily  absorbed  ;  a  litre  of  alcohol  is  then  added  to  the  heavy 
layer  which  has  been  formed,  the  whole  digested  with  marble,  and 
the  oil  which  is  precipitated  on  adding  water  fractionated ;  about 
850 — 900  grams  are  obtained.  A.  H. 

Mechanism  of  the  Action  of  Chlorine  onlsobutylic  Alcohol. 

By  A.  Beochet  (Compt.  rend.,  118, 1280— 1282).— Chlorine  is  rapidly 
absorbed  by  isobutylic  alcohol  at  the  ordinary  temperature,  and  the 
liquid  must  be  cooled.  The  chief  product  is  un  symmetrical  dichlor- 
isobutyUc  oxide,  CMe2Cl'CHCl'0'CH2*CHMe2,  a  refractive,  very  mobile 
liquid  which  boils  at  192*5''  under  a  pressure  of  760  mm.,  and  at  83° 
under  a  pressure  of  15  mm. ;  d  15°/4°  =  1'031 ;  refractive  index, 
m^  =  1'437.  It  has  a  pleasant  ethereal  odour  when  freshly  distilled^ 
but,  when  exposed  to  moist  air,  decomposes  slightly,  with  evolution 
of  hydrogen  chloride.  It  seems  probable  that  the  action  of  chlorine 
on  isobutylic  alcohol  first  produces  a-chloroisobutaldehyde,  and  the 
latter  condenses  with  the  unaltered  alcohol  in  presence  of  the  hydro- 
chloric acid  that  is  formed  simultaneously. 

Water  has  little  action  on  dichlorisobutylic  oxide  at  the  ordinary 
temperature,  but  at  100°  decomposes  it  rapidly  with  evolution  of 
hydrogen  chloride  and  formation  of  a-chlorisobutaldehyde  and 
diisobutylmonochlorisobutyral,  CMe2Cl-CH(OC4H9)2.  Alkali  hydr- 
oxides and  calcium  and  barium  hydroxides  induce  a  similar  decom- 
position. Isobutylic  alcohol,  at  its  boiling  point,  and  sodium  ethoxide 
or  sodium  isobutyloxide,  at  the  ordinary  temperature,  also  give  rise 
to  the  same  products.  Diisobutylmonochlorisobutyral  has  an  agree- 
able odour  and  boils  at  218° ;  d  15°/4°  =  0*9355  ;  refractive  index, 
?Zi7  =  1*426.  When  heated  with  acetic  anhydride  in  a  sealed  tube,  it 
yields  a-chlorisobutaldehyde  and  isobutylic  acetate.  When  mixed 
with  ethylic  carbamate  and  saturated  with  hydrogen  chloride,  it  yields 
chlorisobutylideueurethane  identical  with  that  obtained  by  the  direct 
action  of  the  aldehyde.  C.  H.  B. 

Preparation  of  Methylic  Nitrate.  By  G.  Bektoxi  (Chem. 
Gentr.,  1894,  i,  623— 624 ;  from  Boll.  chim.  farmac,  33,  33).— 
Methylic  nitrate  may  be  safely  prepared  as  follows :  160  grams  of 
dried  and  finely- powdered  ammonium  nitrate  is  introduced  into  a 
tubulated  retort,  and  a  mixture  of  100  grams  of  methylic  alcohol  with 
100  grams  of  sulphuric  acid  allowed  to  flow  in.  The  retort  is  then  at 
once  placed  in  a  water  bath  at  100°  (without  a  flame),  when  the 
colourless  nitrate  distils  over,  and  should  be  washed  with  water  and 
dried  over  calcium  chloride.  L.  T.  T. 

Ethylphosphoric  acid.  By  J.  Cavalier  (Compt.  rend.,  118,. 
1275 — 1277). — The  heat  of  neutralisation  of  ethylphosphoric  acid, 
H2EtP04,  by  successive  equivalents  of  different  alkalis,  is  as  follows. 
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Sodium 

Potassium 

Barium 

hydroxide. 

hydroxide. 

Ammonia. 

hydroxide. 

1st  Equivalent, . 

15-59 

15-73 

14-44 

16-30 

2nd 

13-80 

13-61 

12-03 

13-88 

3rd          „         .. 

0-86 

0-85 

0-53 

0-18 

It  is  obvious  that  ethylphosphoric  acid  behaves  as  if  it  had  two 
distinct  acid  functions  analogous  to  those  of  the  oxy-acids  of  phos- 
phorus, although  the  difference  in  thermal  value  between  the  first 
and  second  functions  is  less  strongly  marked. 

With  one  equivalent  of  alkali,  the  solutions  are  neutral  to  methyl- 
orange  ;  with  two  equivalents  they  are  neutral  to  phenolphthalem ; 
methyl-orange,  therefore,  serves  as  a  useful  indicator  for  the  prepara- 
tion of  the  acid  salts  of  the  general  formula  MHEtP04.  The  sodium 
compound  forms  a  crystalline  deliquescent  mass  ;  the  potassium  salt 
is  also  crystalline  and  very  deliquescent ;  the  ammonium  salt  forms 
transparent  crystals  which  alter  but  little  when  exposed  to  air.  The 
barium  salt  crystallises  with  IH2O  in  nacreous  plates  which  are 
stable  when  exposed  to  air,  and  the  calcium  and  strontium  salts  are 
also  crystalline.  All  these  salts  when  heated  at  about  300°  give  off 
alcohol  and  are  converted  into  pyrophosphates,  but  their  solutions  are 
stable,  and  are  not  affected  by  prolonged  ebullition.  The  calcium  salt, 
unlike  the  corresponding  phosphate,  is  not ,  partially  decomposed  by 
water,  and  its  aqueous  solution  remains  neutral  and  yields  no  pre- 
cipitate when  boiled.  C.  H.  B. 

Chlorination  of  Ether.  By  P.  Fiiitsch  and  W.  Schumacher 
{Aniialen,  279,  301 — 310  ;  compare  this  vol.  i,  483). — When  chlorine 
is  passed  into  cooled  ether,  the  first  product  is  monochlorether,  which 
cannot,  however,  be  obtained  in  the  pure  state,  as  it  decomposes  very 
rapidly  on  distillation.  The  final  product  of  the  action  of  chlorine 
on  etber  at  15°,  when  distilled  under  diminished  pressure,  yields  two 
main  fractions,  one  of  which  boils  at  80 — 81°,  and  the  other  at 
102 — 103°,  under  a  pressure  of  100  mm.  The  first  consists  chiefly  of 
dichlorether,  the  second  of  trichlorether ;  but  neither  is  pure,  and 
cannot  be  obtained  pure  even  by  repeated  distillation,  as  a  certain 
amount  of  decomposition  always  occurs. 

Dichlorether  is  readily  decomposed  by  water  at  the  ordinary  tem- 
perature (compare  Abeljanz,  Annalen,  164,  222),  and,  if  the  hydro- 
chloric acid  be  removed  by  digestion  with  marble,  90  per  cent,  of  the 
theoretical  amount  of  monochloraldehyde  alcoholate  is  obtained.  On 
distillation,  this  substance  decomposes  into  monochloraldehyde,  water, 
and  monochloracetal ;  2CH2Cl-CH(OEt)-OH  =  CH2C1-CH0  +H2O  + 
CH2Cl*CH(0Et)o.  It  may  advantageously  be  used  for  the  prepara- 
tion of  monochloraldehyde,  which  is  formed  to  the  extent  of  90  per 
cent,  of  the  theoretical  yield,  when  the  alcoholate  is  heated  with 
anhydrous  oxalic  acid.  When  it  is  treated  with  alcohol,  the  alco- 
holate yields  monochloracetal.  If  methylic  alcohol  be  added,  a 
mixture  of  the  dimethyl-  and  diethyl-acetals  is  obtained,  and  not  a 
mixed  acetal. 

Trichlorether  is  only  very  slowly  attacked  by  cold  water,  yielding 
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dichloraldehyde  alcoliolate ;  on  distillation,  this  decomposes  into 
dichloraldeliyde  hydrate  and  dichloracetal,  but  not  so  sharply  as  the 
monochloro-eompound.  Dichloraldehyde  alcoholate  may  also  be 
employed  for  the  preparation  of  dichloraldehyde  and  dichloracetal. 

A.  H. 

Cholesterol.  By  J.  Mautpiner  and  W.  Suida  (Monatsh.,  15, 
362 — 374). — A  great  number  of  analytical  results  obtained  by  the 
authors  with  cholesterol  and  its  derivatives,  seem  to  show  that  the 
composition  of  cholesterol  is  expressed  by  the  formula  C27H44O. 

The  compound  obtained  bj  treating  trichlorocholestane  with  zinc- 
dust  and  acetic  acid,  and  also  by  the  action  of  zinc  acetate  on  choles- 
terylic  chloride,  is  found  to  be  cholesterylic  acetate.  Cholesterylic 
proprionate  and  butyrate  maybe  obtained  from  cholesterylic  chloride 
in  a  similar  w^ay.     The  propionate  melts  at  97 — 98°.  E.  C.  R. 

A  Polymeride  of  Epichlorhydrin.  By  E.  Patern5  and  V. 
Oliviert  (Gazzetfa,  24,  i,  305— 309).— Epichlorhydrin  (200  c.c.)  is 
slowly  added  to  concentrated  hydrofluoric  acid  (20  c.c.)  contained  in 
a  platinum  vessel ;  after  24  hours'  repose,  the  product  is  rendered 
slightly  alkaline  by  the  addition  of  sodium  carbonate,  and  any  excess 
of  epichlorhydrin  is  carried  away  by  a  current  of  steam.  The  residual 
oil,  which  is  more  viscous  than  glycerol,  is  a>  polymeride  of  epichlor- 
hydrin ;  it  has  a  piquant  odour,  is  heavier  than  water,  and  dissolves 
in  alcohol,  benzene,  ether,  or  acetic  acid.  It  decomposes  at  200°  when 
distilled  under  diminished  pressure,  and  gives  anomalous  depressions 
of  the  boiling  point  of  benzene.  No  oxime  or  hydrazone  could  be 
prepared,  but  the  substance  is  acted  on  by  acetic  chloride  or  an- 
hydride. It  also  yields  a,  product  rescjnb\ijig  cellulose,  when  heated  at 
200°  with  very  dilute  sulphuric  acid;  this  substance,  however,  could 
not  be  isolated  in  a  pure  state.  W.  J.  P. 

Behaviour  of  Various  Sugars  towards  Pure  Yeast  Cultures. — 
By  E.  Fischer  and  H.  Thierfelper  (Ber.,  27,  2031— 2037).— No 
systematic  attempt  has  hitherto  been  made  to  study  the  behaviour 
of  synthetical  sugars  towards  pure  cultures  of  yeast.  The  authors, 
following  this  line  of  investigation,  have  also  reopened  the  study  of 
a  few  natural  sugars,  employing  in  their  experiments  the  following 
twelve  varieties  of  yeast :  Saccharomyces  pastorianus,  1,  IT,  III ;  H.  cere- 
'uisice,  I ;  S.  elUpsoideus,  I,  II ;  S.  marxianus ;  8.  memhrancGfaciens  ; 
8.  productivus  ;  and  three  forms  known  as  "  brewery  yeast,"  "  distil- 
lery yeast,"  and  "  milk-sugar  yeast "  respectively.  Repetition  of 
previous  experiments  has  invariably  led  to  the  confirmation  of  re- 
corded conclusions,  except  in  the  case  of  sorbose,  which  is  not  attacked 
by  pure  cultures. 

The  experiments  were  carried  out  in  a  flask  of  about  1  c.c.  capacity', 
into  the  neck  of  which  a  small  U-tube  is  fitted.  The  flask  having 
been  two-thirds  filled  with  a  mixture  of  yeast  extract  containing  citric 
acid,  and  a  20  per  cent,  solution  of  the  sugar  under  examination,  the 
liquid  is  sterilised,  and  0*013  gram  of  the  pure  culture  introduced ; 
the  LJ-ti-^l^®  containing  baryta  water  is  then  fitted  into  the  neck  of  the 
flask,  special  attention  being  paid   to  the  security  of  the  joint.     The 
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whole  apparatus  is  then  allowed  to  remain  at  24 — 28°  for  a  period  of 
from  3  to  10  days. 

The  authors  have  succeeded  in  tracing  a  connection  between  the 
molecular  configuration  of  a  sugar  and  its  behaviour  towards  fer- 
ments, pointing  out  that  whilst  grape-sugar  and  ^-mannose  are  readily 
fermentable,  a  selective  capacity  is  displayed  by  the  cultures  towards 
c^-galactose  and  c^-talose,  the  former  being  only  slowdy  attacked  by 
some  yeasts,  <i-talose  escaping  altogether.  The  delicacy  of  this  dis- 
crimination between  geometrical  modifications  is  rendered  more 
striking  by  the  fact  that  such  widely  dissimilar  molecular  arrange- 
ments as  glycerose  and  mannononose  are  broken  down  by  these 
organisms ;  it  seems  probable  that  the  yeasts  attack  with  most 
readiness  those  sugars  whose  molecular  configuration  resembles  most 
closely  that  of  grape  sugar. 

In  addition  to  the  sugars  already  mentioned,  it  is  found  that  the 
cultures  have  no  action  on  Z-mannose,  Z-gulose,  Z-arabinose,  rhamnose, 
a-glucoheptose,  or  a-glucooctose.  Representatives  of  the  glucosides 
recently  described  by  E.  Fischer  (this  vol.,  i,  3)  have  been  included  in 
the  experiments,  with  the  result  thsit whilst  S.pastorianus  I,  "brewery 
yeast,"  and  "  distillery  yeast  "  induce  fermentation  in  solutions  of 
methyl-  and  ethyl-glucosides,  no  action  is  set  up  in  the  case  of 
glucose-resorcinol,  glucose-pyrogallol,  or  glucose-ethylmercaptol ;  this 
cannot  be  accounted  for  by  the  liberation  of  the  aromatic  residue 
and  its  subsequent  action  on  the  yeast,  the  latter  preserving  for 
many  days  its  activity  in  a  solution  of  grape  sugar. 

It  was  thought  possible  that  by  allowing  growing  yeast  to  remain 
for  some  months  in  contact  with  an  infermentable  sugar,  the  yeast  in 
question  might  develop  a  fermentative  capacity  for  that  sugar;  an 
experiment  in  this  direction,  however,  led  to  a  negative  result. 

M.  0.  F. 
Action  of  Paraformaldehyde  (Trioxymethylene)  on  Alcohols 
in  presence  of  Ferric  Chloride.  By  A.  Trillat  and  R.  Cambier 
(Compt.  rend.,  118,  1277 — 1280). — When  a  mixture  of  paraformalde- 
hyde and  an  alcohol  in  molecular  proportion  is  boiled  for  a  few  hours 
with  from  1  to  4  per  cent,  of  anhydrous  ferric  chloride,  an  action 
takes  place  in  accordance  with  the  general  equation  (CH20)3  + 
6R0H  =  oCH2(OR)2  +  3H2O.  The  products,  which"  are  obtained 
in  considerable  quantity,  are  colourless  liquids  with  a  very  agree- 
able odour ;  the  higher  terms  are  insoluble  in  water,  but  form 
hydrates.  They  boil  undecomposed  under  ordinary  pressure.  The 
propyl  compound  and  its  higher  homologues  dissolve  sulphur  and 
iodine.  All  the  derivatives  are  violently  oxidised  by  nitric  acid,  and 
react  energetically  with  chlorine  and  bromine.  Sulphuric  acid  de- 
composes them  with  regeneration  of  paraformaldehyde.  Their 
characteristic  reaction  is  the  formation  of  coloured  products  with 
dimethylaniline  in  presence  of  an  acid  and  an  oxidising  agent. 

Methylal  is  readily  obtained  by  this  method  from  paraformaldehyde 
and  methylic  alcohol.  The  ethyl  compound  is  obtained  as  a  hydrate, 
CH.COEt),  +  H2O  boiling  at  74—75° ;  sp.  gr.  at  1G°  =  0-8338 ;  1 
part  dissolves  in  15  parts  of  water  at  20°.  The  normal  propyl  com- 
pound has  an  odour  of  pine  apple,  and  boils  at  136" ;  sp.  gr.  at  14°  = 
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0-8319.  Its  hydrate,  with  IHjO,  boils  at  90° ;  sp.  gr.  at  14°  =  0-8661. 
The  isopropyl  compound  is  obtained  as  a  monhydrate  which  boils  at 
79_80° ;  sp.  gr.  at  14°  =  0-8362.  The  isobutyl  compound  boils  at 
164°  ;  sp.  gr.  at  14°  =  0-8302.  Its  monhydrate  boils  at  96° ;  sp.  gr. 
at  14°  =  0-8491.  The  isoamyl  compound  boils  at  206°  ;  sp.  gr.  at 
14°  =  0-8391 ;  its  monhydrate  boils  at  about  98°.  The  hexylic  com- 
pound boils  at  174—175°;  sp.  gr.  at  15°  =  0-8223.  The  caprylic 
compound  boils  at  289°,  and  is  almost  odourless ;  sp.  gr.  at  15°  = 
0-8477.  The  allyl  compound  has  a  pungent  odour,  and  boils  at 
138—139° ;  sp.  gr.  at  14°  =  0-8948  ;  it  forms  a  hydrate.  The  glycol 
compound,  CH2(0-CH2-CH2*OH)2,  has  a  pungent  odour,  and  boils  at 
74_75«  ;  sp.  gr.  at  25°  =  1-0534.  With  dimethylaniline,  it  gives  the 
benzhydrol  reaction.  The  propylglycol  compound  has  a  pleasant 
odour,  and  boils  at  90°.  C.  H.  B. 

Condensation  of  Aldehydes  -with  Cyanides.  By  C.  Bechert 
(/.  pr.  Chem.,  [2],  50,  1—28;  compare  Abstr.,  1892,  1086).— 
Methylenedisuccinimide,  CH2[N'(CO)2C2H4]2,  is  produced  by  the  action 
between  paraformaldehyde  and  ethylenic  cyanide  in  glacial  acetic 
acid,  in  the  presence  of  strong  sulphuric  acid  ;  it  crystallises  in  mono- 
clinic  pyramids,  and  does  not  melt  at  270°.  Chromic  and  nitric  acids 
are  without  action  on  the  compound;  nitrous  acid  has  very  little 
action  on  it,  and  bromine  only  attacks  it  when  heated  with  it  in  pre- 
sence of  water ;  when  it  is  distilled  with  dilute  sulphuric  acid,  form- 
aldehyde passes  over,  and  succinic  acid  remains  in  the  retort. 

The  interaction  of  ethylenic  cyanide  with  benzaldehyde  in  alcohol  at 
0°,  in  presence  of  sodium  ethoxide,  yields  a  compound,  C2iH22lSr202, 
which  crystallises  in  yellow  needles,  melting  at  214° ;  its  behaviour 
with  hydrochloric  acid  indicates  that  it  is  a  product  of  the  condensa- 
tion of  2  mols.  of  ammonia  (produced  from  the  ethylenic  cyanide) 
with  3  of  benzaldehyde. 

"When  the  action  between  ethylenic  cyanide,  benzaldehyde,  and 
sodium  ethoxide  proceeds  at  50°,  cc-henzal-^-cyanopropionamide, 
C]Sr-CH2-C(CHPh)-CO*NH2,  is  produced.  This  crystallises  from  hot 
glacial  acetic  acid  in  white  needles,  carbonises  at  260°,  and  is  inso- 
luble in  most  solvents. 

Paramethoxyhenzalsuccinamide, 

OMe-C6H4-CH:C(CO-NH2)-CH2-CO-NH2, 

is  formed  on  adding  a  hot  solution  of  sodium  ethoxide  to  a  solution 
of  ethylenic  cyanide  and  anisaldehyde  in  alcohol ;  it  crystallises  in 
white  needles,  melts  at  255°,  and  dissolves  in  alcohol  and  glacial 
acetic  acid,  but  not  in  water  or  ether.  It  is  feebly  basic,  yielding  a 
nitrate,  Ci2Hi4N203,HI^03,  which  crystallises  in  yellow  needles,  and 
melts  at  181°,  and  a  hydrochloride,  0121114X203,1101,  which  forms 
yellow  needles  melting  at  240°. 

Ethylic  paramethoxyphenyl-cc-cymiacrylate, 

OMe-06H4-0H:0(0T^)-0OOEt, 

the  condensation  product  from  ethylic  cyanacetate  and  anisaldehyde, 
in   presence   of    sodium    ethoxide   in   alcoholic   solution,  forms  pale 


ORGANIC  CHEMISTRY.  489 

yellow,  triclinic  crystals,  melts  at  85°,  and  dissolves  in  alcohol,  ether, 
chloroform,  and  benzene.  The  corresponding  acid  crystallises  in 
yellow  needles,  and  melts  at  226°  ;  its  potassium  and  silver  salts  were 
prepared,  and  the  behaviour  of  the  former  with  several  of  the  usual 
precipitants  is  recorded.  The  ethylic  salt,  when  treated  w4th 
bromine  in  chloroform,  yields  the  feromo- derivative, 

OMe-C6H4-CBr:C(CN)-COOEt ; 

it  crystallises  in  white  needles,  and  melts  at  185°.  The  acid  does  not 
yield  this  derivative. 

Mhylic  cinnamenyl-a-cyanacrylate,  CHPh:CH'CH!C(CN)-COOEt, 
from  cinnamaldehyde  and  ethylic  cyanacetate  in  presence  of  sodium 
ethoxide,  crystallises  in  yellow  needles,  melting  at  114°.  The  corre- 
sponding acid  forms  red  flocks,  and  melts  at  196° ;  the  potassmm 
salt  and  some  of  its  reactions,  and  the  silver  salt,  are  described. 
The  ethylic  salt  yields  the  feromo-derivative, 

CHPhBr'CHBr-CH:C(CN)-COOEt, 

which  crystallises  in  white  laminse,  and  melts  at  95°  ;  the  correspond- 
ing derivative  of  the  acid  could  not  be  prepared. 

EthyUc  furfur-oc-cyanacrylate,  C40H3-CH:C(CN)-COOEt,  is  pre- 
pared in  a  similar  manner ;  it  crystallises  in  white  needles,  melts  at 
94°,  and  dissolves  in  chloroform  and  alcohol.  The  corresponding 
acid  crystallises  in  yellow  needles,  and  melts  at  218°.  When  the 
ethylic  salt  is  brominated  in  glacial  acetic  acid,  the  6ro7?2o-derivative, 
C40H3-CBr:C(CN)-COOEt,  is  obtained;  it  crystallises  in  yellow 
needles,  and  melts  at  111''.     The  acid  yields  no  bromo-derivative. 

Ethylic  metliylenedioxyjphenyl-cc-cyanacrylate^ 

CH2:o2:C6H3-cH:c(CN)-cooEt, 

the  condensation  product  formed  from  piperonal  and  ethylic  cyan- 
acetate  in  presence  of  sodium  ethoxide,  forms  yellow  laminae,  melting 
at  106° ;  the  corresponding  acid  crystallises  in  yellow  needles,  and 
melts  at  280°.     The  6romo-derivative, 

CH2:02:C6H3-CBr:C(CN)-COOEt, 
forms  yellow  crystals,  melting  at  131°. 
Ethylic  orthohydroxybenzaldicyanacetate, 

OH-C6H4-CH[CH(CN)-COOEt]2  +  IH^O, 

prepared  in  like  manner  from  ethylic  cyanacetate  and  salicyl- 
aldehyde,  forms  white,  hard,  granular  crystals,  melts  at  140°,  and 
dissolves  in  the  usual  solvents.  Its  constitution  is  confirmed  by  the 
fact  that,  on  treatment  with  ammonia,  it  yields  the  imide, 

OH.CeH.CH<g  WCO>j,H, 

which  crystallises  in  laminae,  does  not  melt  at  280°,  and  is  insoluble, 
except  in  glacial  acetic  acid.  The  'potassium  and  silver  salts  of  the 
corresponding  acid  were  prepared,  but  when  the  yellow  solution  of 
the  former  is  mixed  with  dilute  sulphuric  acid,  a  crystalline  pre- 
cipitate of  cyanocoumarin,  ^6^i'^nTT'n/^ni>^C>^  is  formed  instead  of 
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the  free  acid.  This  nentral  substance  melts  at  182",  and  gives  no 
violet  coloration  with  ferric  chloride  in  alcoholic  solution,  showing 
that  the  salicylic  hydroxyl  no  longer  exists  in  the  molecule ;  its  con- 
stitution is  further  settled  by  the  fact  that  it  yields  coumarincarb- 
oxylic  acid  (m.  p.  187°)  on  hydrolysis.  The  same  acid  may  be  pro- 
duced by  the  direct  hydrolysis  of  ethylic  orthohydroxybenzaldi cyan- 
acetate  ;  its  barium  salt  and  amide  (m.  p.  236°)  were  prepared.  With 
bromine,  ethylic  orthohydroxybenzaldicyanacetate  yields  a  hromo- 
derivative,  CuHgN'OsBra,  as  an  orange-red  crystalline  powder,  melting 
between  125°  and  128°.  A.  G.  B. 

Chlorination  of  Acetone.  By  P.  Fritsch  (Annalen,  279,  310 — 
319;  compare  Abstr.,  1893,  i,  303).^ — When  acetone  is  chlorinated  in 
the  usual  way,  the  first  product  obtained  has  the  boiling  point 
ascribed  to  monochloracetone,  but  contains  about  4  per  cent,  of 
chlorine  less  than  is  required  for  this  substance,  the  deficiency  being 
probably  due  to  the  presence  of  mesityl  oxide,  formed  by  the  action 
of  the  accumulated  hydrogen  chloride  on  the  excess  of  acetone.  This 
impurity  may  be  avoided  by  introducing  1  part  of  marble  for  every 
4  parts  of  acetone  into  the  chlorinating  flask,  and  gradually  dropping 
in  2f  parts  of  water.  The  product  thus  obtained  has  the  theoretical 
composition,  boils  at  118 — 120°,  and  has  a  sp.  gr,  of  1*154  at  15°. 

The  further  chlorination  of  acetone,  carried  out  in  the  same 
manner  in  diffused  daylight,  gave  a  product  consisting  of  mono- 
chloracetone mixed  with  both  asymmetric  and  symmetric  dichlor- 
acetone.  The  last  of  these,  which  has  not  previously  been  recog- 
nised among  the  products  of  the  direct  chlorination  of  acetone 
(Amialen,  208,  355;  Ber.,  7,467),  is  found  in  the  fraction  which 
boils  at  167 — 172°,  and  is  formed  to  the  extent  of  about  10  per 
cent,  of  the  whole. 

For  the  preparation  of  pentachloracetone,  pure  monochloracetone, 
or  the  crude  mixture  of  mono-  and  di-chloracetone,  may  be  used.  The 
substance  may  thus  be  obtained  in  the  pure  state,  free  from  con- 
densation products  or  their  chlorine  substitution  derivatives.  Penta- 
chloracetone has  a  sp.  gr.  of  1"69  at  15°,  whereas,  according  to 
Cloez  (Ann.  Gliim.  PJiys.,  [6],  9,  189),  who  has  also  prepared  it  by 
direct  chlorination,  its  sp.  gr.  is  1"576.  A.  H. 

Action  of  Ethylenediamine  on  Dicarboxylic  acids.  By  F. 
Akderlini  (Gazzetta,  24,  i,  397 — 401). — Ethylenediamine  succinate 
melts  and  decomposes  at  195°,  not  at  the  lower  temperature  given  by 
Mason  (Trans.,  1887,  51,  10). 

Ethylenediamine  malate,  C2H3(OH)(COOH)2,(NH2)2C2H4,  is  ob- 
tained by  the  action  of  malic  acid  on  ethylenediamine  ;  it  forms 
small,  colourless  crystals,  melting  and  decomposing  at  198°. 

The  phthalate  and  fiimarate  are  white,  crystalline  powders;  they 
melt  at  225 — 227°  and  210°  respectively,  and  at  the  same  time  undergo 
decomposition;  the  maleate  was  also  prepared.  W.  J.  P. 

Action  of  Ethylenediamine  on  Anhydrides  of  Bibasic  acids. 

By  F.  Anderlini   (Gazzetta,   24,  i,  401 — 407  ;   compare  this   vol.,  i, 
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375). —  Kthylenediamine  and  malei'c  anhydride  in  benzene  solution 
combine  to  form  an  additive  compound,  C2H4(NH2)2,C4H202 ;  it  is  a 
white,  deliquescent  powder,  melting  and  decomposing  at  90 — 110°. 

The  additive  product  of  eth jlenediamine  and  succinic  anhydride  is 
similar  in  appearance  to  the  preceding ;  it  melts  and  decomposes  at 
about  120°,  and  resolidifies  at  130 — 140°.     This  behaviour  is  due  to 

the  formation  of  succinylethylenediami7ie,   02^^<^^Tir,r^r\^G-i^4,,     a 

white,  hygroscopic  substance,  melting  at  160 — 170°. 

Phthalic  anhydride  also  yields  a  similar  additive  product  with 
ethylenediamine ;   on  boiling  with  benzene,  water  is   eliminated,  and 

phthalylethylenedia7)iide,  CoH4<::^-^-rT.p/-)^C6H4,  is  formed.     The  latter 

is  a  voluminous,  white,  hygroscopic  powder,  melting  at  125°, 

DipJithalylethylenediwiide,    CeH.i<^^'^  ]!^*CH2*CH2*N<^^^C6H4,  is 

obtained  by  heating  phthalic  anhydride  and  ethylenediamine  in 
benzene  solution  at  100°  ;  it  crystallises  in  colourless  needles,  melting 
at  243 — 244°,  and  distils  without  decomposing.  W.  J.  P. 

Oxidation  of  Normal  Fatty  Acids.  By  R.  Maegultes  {MonatsU., 
15,  273 — 275). — The  purity  of  the  acids  employed  was  proved  by  a 
determination  of  the  boiling  point  and  by  the  method  of  fractional 
saturation.  Potassium  permanga.nate  was  employed  as  the  oxidising 
agent,  both  in  acid  solution  and  in  alkaline.  Acetic  acid  was  found 
to  be  the  most  difficult  to  oxidise,  and  of  the  other  fatty  acids,  those 
of  higher  molecular  weight  are  more  easily  oxidised. 

Acetic  acid,  in  the  presence  of  excess  of  sodium  carbonate,  yields 
carbonic  and  oxalic  acids.  In  the  presence  of  sulphuric  acid,  it 
yields  only  carbonic  acid. 

Propionic  acid  in  alkaline  solution  yields  oxalic  acid;  in  acid  solu- 
tion, acetic  acid, 

Normal  butyric  acid  in  alkaline  solution  yields  oxalic  and  acetic 
acids  ;  in  acid  solution  only  acetic  acid.  Propionic  acid  could  not  be 
detected  in  the  product.  When  oxidised  with  sodium  peroxide  in 
the  cold,  it  yields  acetic  acid,  and  a  small  quantity  of  formic  acid. 

Normal  heptylic  acid,  in  alkaline  solution,  yields  oxalic,  acetic,  and 
formic  acids ;  in  acid  solution,  acetic  and  traces  of  formic  acid. 

B.  C.  R. 

Action  of  Ammonium  Hydrosulphide  on  Dichloracetic 
acid.  By  C.  Bottinger  {Arch.  Pharm.,  232,  244— 248).— Dichlor- 
acetic acid  (5  grams)  is  neutralised  with  ammonia,  the  solution 
cooled  and  mixed  with  saturated  ammonium  hydrosulphide  solu- 
tion (35  c.c.)  ;  after  60  hours,  the  mixture  is  evaporated  on  the  water 
])ath  to  expel  excess  of  ammonium  hydrosulphide,  water  is  added 
and  the  solution  is  fractionally  precij^itated  with  lead  acetate.  The 
acids  recovered  from  the  first  fraction  consist  of  oxalic  acid  and  the 
acid  C2H2SO2  +  H2O,  which  forms  crystals,  melts  at  88 — 89°,  and 
is  much  more  soluble  in  water  and  in  ether  than  oxalic  acid  is  ;  the 
lead  salt,  the  silver  salt,  and  a  few  reactions  of  the  acid  are  described. 
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The  acids  from  the  second  fraction  appear  to  consist  of  gljcollic  acid 
and  the  above  thio-acid.  A.  G.  B. 

Derivatives  of  Ethylic  Cyanacetate  and  Ethylic  Cyano- 
succinate.  By  L.  Bartiie  {Compt.  rend.,  118,  1268 — 1271). — 
Ethylic  ^-bromopropionate  is  obtained  by  saturating  cooled  acralde- 
hyde  with  gaseous  hydrogen  bromide,  oxidising  the  bromaldehyde, 
and  converting  the  acid  into  the  ethylic  salt. 

When  etbylic  sodiocyanacetate  is  heated  for  some  time  with 
ethylic  /3-bromopropionate  in  presence  of  ethylic  alcohol,  ethylic 
cyanoglutarate,  COOEt-CH2-CH2-CH(CN)-COOEt,  is  formed;  it  boils 
at  198°  under  a  pressure  of  50  mm. 

Mhylic  dimethylcyanosuccinate,  C00Et-CMe2*CH(CN')-C00Et,  is  a 
colourless,  oily  liquid,  boiling  at  186-5°.  It  is  readily  obtained  in 
considerable  quantity  by  the  action  of  ethylic  bromisobutyrate  on 
ethylic  sodiocyanacetate  in  presence  of  absolute  alcohol.  When 
boiled  with  methylic  iodide,  no  action  takes  place. 

No  condensation  takes  place  when  ethylic  bromiosuccinate  is 
boiled  with  ethylic  sodiocyanosuccinate,  or  heated  with  it  in  sealed 
tubes  at  125°. 

When  ethylic  /3-cyanotricarballylate  in  alcoholic  solution  is  heated 
for  some  time  at  110 — 120°  with  dilute  hydrochloric  acid,  it  yields 
ammonium  chloride,  and  tricarballylic  acid.  Methylic  tricarhallylate 
is  obtained  by  mixing  a  solution  of  methylic  cyanotricarballylate  in 
methylic  alcohol  with  a  quantity  of  the  same  alcohol  saturated 
with  hydrogen  chloride,  and  allowing  the  mixture  to  remain  in  a  cool 
place  for  many  months.  It  is  a  colourless,  oily  liquid,  soluble  in 
alcohol,  but  insoluble  in  alkalis  ;  it  boils  at  228°  under  a  pressure  of 
45  mm.  C.  H.  B. 

Ricinoleic  acid,  Ricinelaidic  acid,  and  Ricinostearolic  acid. 

By  C.  Mangold  (Monatsh.,  15,  307 — 315). — Ricinoleic  acid  distils  under 
50  mm.  pressure  at  250°,  leaving  a  dark  viscid  residue  in  the  retort. 
The  distillate,  which  has  the  composition  C18H32O2,  is  a  colourless  oil 
at  ordinary  temperatures,  but  solidifies  in  a  freezing  mixture  ;  it  gives 
a  barium  salt  which  is  insoluble  in  alcohol. 

Ricinelaidic  acid  is  obtained  by  treating  castor  oil  with  sodium 
hydroxide  and  pouring  the  mixture  into  warm  dilate  hydrochloric 
acid.  The  product  is  then  washed  with  water  and  treated  witJi 
dilute  nitric  acid  and  potassium  nitrite.  It  crystallises  from  light 
petroleum  in  white  crystals,  and  melts  at  51° ;  when  distilled  under 
15 — 30  mm.  pressure,  it  boils  at  240 — 250°,  bat  at  the  same  time  de- 
composes, being  converted  into  a  neio  acid  of  the  composition 
C18H32O2.  This  crystallises  is  lustrous,  white  tablets,  and  melts  at 
53 — 54°.  The  ammonium  salt  crystallises  in  lustrous  leaflets  and  is 
sparingly  soluble  in  cold  water.     The  tetmhromo-compound, 

Ci8H32Br402, 

crystallises  in  white  nodules  and  melts  at  80 — 81°. 

Ricinelaidic  acid,  when  reduced  with  red  phosphorus  and  iodine, 
and  then  with  zinc  and  hydrochloric  acid,  is  converted  into  stearic 
acid. 
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Bicinelaidic  hydrazide,  OH'CnHsa'CO'NH'NHPh,  is  obtained  by 
beating  tbe  aoid  witb  phenylhydrazine  at  120°.  It  crystallises  in 
tufts  of  slender  white  needles,  and  melts  at  110 — 110*5°. 

Ricinostearolic  acid,  C18H32O3,  is  obtained  by  brominating  pure 
castor  oil  and  boiling  the  product  with  alcoholic  potash ;  it  melts 
at  51°.  The  hariwm  salt  crystallises  from  alcohol  in  beautiful 
silky  leaflets.  When  the  acid  is  treated  with  concentrated  sulphuric 
acid,  it  is  converted  into  hydroxystearoricinic  acid.  This  separates 
in  white  crystals  and  melts  at  78 — 80°.  E.  C.  R. 

Derivatives  of  GlycoUic  Acid.  By  C.  A.  Bischoff  and  P. 
Walden  (Annalen,  279,  45— 70).— The  compound  melting  at  220°, 
and  hitherto  known  as  glycollide,  is  in  reality  a  polymeride  ;  it  is  best 
obtained  by  ]N"orton  and  Tscherniak's  method  (Bull.  Soc.  Ghim.y  30, 
102),  namely  by  heating  sodium  chloracetate  at  150°,  preferably  with 
petroleum  (b.  p.  150 — 200°).  When  distilled  under  diminished 
pressure,  it  is  converted  into  glycollide,  which  crystallises  in  large 
plates,  melts  at  86 — 87°,  and  is  shown  by  the  cryoscopic  method  to 

have  the  formula  CH2<^Q.pQ>CH2.    Attempts  to  prepare  glycollide 

by  direct  distillation  of  sodium  chloracetate  under  diminished  pressure 
did  not  yield  favourable  results.  Glycollide  may  also  be  obtained  by 
distilling  sodium  bromacetate  or  glycollic  acid  under  diminished  pres- 
sure (compare  Abstr,,  1893,  i,  250;  Anschiitz,  ^?>^VZ.,  306).  Glycollide 
dissolves  in  hot  water  with  partial  conversion  into  the  polymeric 
compound,  but  when  the  aqueous  solution  is  boiled  for  several  hours, 
glycollic  acid  is  formed. 

Glycollic  anilide,  0H'CH2*C0'NHPh,  is  obtained  by  boiling 
glycollide,  poly  glycollide,  or  glycollic  acid  with  aniline  ;  it  crystallises 
in  prisms  (see  Zeit.  Kryst.  Min.,  21,  104)  and  melts  at  97°.  The 
authors  failed  to  obtain  the  acicular  modification  (m.  p.  108°)  de- 
scibed  by  Norton  and  Tscherniak  {Ber.,  12,  285).  ocr^-Bichloro-^-anil- 
acetoacetanilide  chloride,  CH2Cl-C(NPh)-CHCl-CCi:NPh,  is  obtained  by 
treating  glycollic  anilide  with  phosphorus  pentachloride ;  it  crystal- 
lises from  acetone  in  yellow  needles,  commences  to  decompose  at 
209°,  and  is  identical  with  the  compound  obtained  by  Wallach  from 
cbloracetanilide  and  phosphorus  pentachloride  (^^znaZeii,  184,  97).    If 

treated  with  alcoholic  soda,  a  base,  NPhiC^pTrp.^CiNPh,  is  obtained, 

which  crystallises  in  almost  colourless  needles,  and  melts  at 
133 — 134° ;  this,  by  treatment  with  concentrated  hydrochloric  acid,  is 
reconverted  into  the  original  substance.  The  latter,  when  reduced 
with  zinc  dust  and  acetic  acid,  gives  a  compound, 

CH2Cl-C(NPh)-CH2-CH:NPh, 

melting  at  172°,  and  when  reduced  in  alkaline  solution  a  non-chlori- 
nated derivative  is  formed. 

Dichloracetanilide,  CHCVCO-NHPh,  (m.p.  116—117°)  is  obtained 
by  treating  cbloracetanilide  with  phosphorus  pentachloride ;  cblor- 
acetanilide, CH2Cl*C0NHPh,  is  produced  when  glycollic  anilide  is 
dissolved  in  phosphorus  oxy chloride  and  the  solution  is  treated  with 
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phosphorus  pentachloride,  the  liquid  portion  distilled  under  di- 
minished pressure,  and  the  residue  extracted  with  hot  water.  Fho^- 
phoric  triglycolUc  anilide,  PO(0*CH2'CO-NHPh)3,  is  formed  bj  treat- 
ing glycollic  anilide  in  a  variety  of  ways  with  phosphorus  penta- 
chloride or  phosphorus  oxychloride  ;  this  compound  is  precipitated 
on  adding  water  to  the  product,  which  must  not  be  distilled.  It 
forms  colourless  needles,  melts  at  196°,  and  dissolves  in  hot  soda  under- 
going partial  decomposition.  The  ultimate  product  of  the  action  of 
phosphorus  pentachloride  (5  mols.)  on  glycollic  anilide  is  oxanilide. 

Glycollic  orthotoluidide,  OH'CHa'CO'JS'H'CGHiMe,  is  prepared  from 
polyglycollide,  or  glycollic  acid,  and  orthotoluidine  ;  it  crystallises  in 
long  needles  and  melts  at  67°.  The  compound  (m.  p.  188 — 189°) 
previously  described  as  gly colic  orthotoluidide  (Abstr.,  1890,  1161) 
is  probably  diacetylglycolylethylenediorthotolyldiamine 

C2H4[N(C6H4Me)-CO-CH3-OAc]2. 

phosphoric  diglycollic  orthotoluidide, 

OH-PO(0-CH2-CO-NH-C6H4Me)2, 

is  formed  by  shaking  glycollic  orthotoluidide  dissolved  in  dry  chloro- 
form with  the  calculated  quantity  of  phosphorus  pentachloride ;  it 
melts  at  168 — 170°.     Phosphoric  triglycolUc  orthotoluidide, 

PO(0-CH2-CO-NH-C6H4Me)3, 

is  formed,  on  allowing  the  last-mentioned  reagents  to  remain  together 
for  12  hours ;  it  melts  at  143°.     Chloracetylorthotohoidide, 

CH3Cl-CO-NH-C6H4Me, 

is  obtained  by  treating  with  water  the  chloroform  filtrate  from  the 
last-described  compound;  it  melts  at  111 — 112°,  and  has  been  de- 
scribed by  Abenius  and  Widman  (J.pr.  Chem.,  [2],  38,  299). 

Glycollic  paratoluidide,  OH-CHz'CO-lSrH-CeHiMe,  melts  at  143°. 
When  treated  with  phosphorus  pentachloride  d^i-dichloro-^-paratolyl- 
acetoaceticparatoluidoimidochloride, 

CH3Cl-C(N-C6H4Me)-CHCl-CCi:]Sr-aH4Me) 

is  formed ;  it  sinters  at  270°,  and  is  converted  into  the  compound. 

C6H4Me-N:C  <qhq}  >  CII^-CeH^Me, 

when  heated  with  alcoholic  soda ;  this  melts  at  133°. 

Phosphoric  triglycoUic  paratoluidide,  PO(0-CH2-CO-NH-C6H4Me)3, 
melts  at  188°;  chloracetylparatoluidide  (P.  Meyer,  Ber.,  8,  1154)  melts 
at  161 — 162°.  Oxalic  paratoluidide  (m.  p,  263°)  is  the  ultimate  product 
of  the  action  of  phosphorus  pentachloride  on  glycollic  paratoluidide. 
Other  compounds  which  were  not  properly  identified  are  also  obtained 
by  the  action  of  phosphorus  pentachloride  on  glycollic  paratoluidide. 

Glycollic  a-naphthalide,  OH-CHa'CO-lSrH-CioHT,  melts  at  128°,  and 
gives  acet-a-naphthalide  (m.  p.  159°)  when  heated  with  acetic  acid. 

Glycollic  ft-naphthalide,  OH-CHa-CO-NH-CioH,,  melts  at  138°  and 
yields  aceto-/3-naphthalide  (m.  p.  132°)  when  heated  w^ith  acetic 
anhydride. 
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Phosplioric  tri^lycollic  y3-naplithalide    PO(0-CH2-CO-N"H-Ci6H7)3, 
melts  at  192—196°.  A.  R.  L. 

Derivatives  of  Lactic  acid.     By  C.  A.  Bischoff  and  P.  Walden 

(Annalen,  279,  71— 99).— Lactide,  CHMe<Q^Q>CHMe,  contains 

two  asymmetrical  carbon  atoms  in  its  molecule,  and  should,  there- 
fore, exist  in  other  modifications.  The  authors  have  prepared  lactide 
by  heating  ordinary  inactive  lactic  acid  or  sodium  a-bromopropionate 
(see  Abstr.,  1893,  i,  250),  but  found  that  with  the  exception  of  oily 
bye-products,  the  ordinary  lactide  (m.  p.  124" 5°)  alone  was  obtained ; 
unlike  glycollide  (last  abstract),  it  does  not  polymerise.  When 
heated  with  aniline,  lactanilide  (Leipen,  Abstr.,  1888,  580)  is  formed  ; 
the  latter  yields  acetanilide  wben  heated  with  acetic  anhydride,  and, 
if  treated  with  phosphorus  pentachloride,  the  compound, 

0H-CMeCl-CCl(0NH3Ph)-NHPh, 
is  obtained,  which  melts    at   79 — 82",  and  decomposes  into  pyruvic 
anilide  when  dissolved  in  hot  water. 

Pyruvic  anilide  is  also  obtained  directly  from  lactanilide  when  it 
is  warmed  with  phosphorus  pentachloride ;  in  addition  to  the  proper- 
ties described  by  Nef  (Abstr.,  1892,  1440 ;  compare  also  Abstr., 
1898,  i,  511),  it  is  observed  that  the  compound  decomposes  at  252°. 

oL-ChloropropaniUde,  CHMeChCO'NHPh,  is  obtained  by  treating  a 
solution  of  lactanilide  in  benzene  with  phosphorus  pentachloride.  It 
forms  colourless  plates,  and  melts  at  92°. 

Phosphoric  trilactaniUde,  P0(0-CHMe*C0-NHPh)3,  is  one  of  the 
products  obtained  when  lactanilide  is  heated  with  phosphorus  penta- 
chloride, but  it  is  best  prepared  by  the  action  of  phosphorus  penta- 
chloride on  a  solution  of  the  anilide  in  phosphorus  oxychloride ;  it 
melts  at  205°. 

Lactic  orthotoluidide  melts  at  75 — 76"  (compare  Leipen,  loc.  cit.), 
and  yields  pyruvic  orthotoluidide  when  warmed  with  phosphorus 
pentachloride  ;  this  dissolves  in  aqueous  sodium  hydroxide,  and  on 
acidifying  the  solution,  a  polymeyide,  C2oH22N204>  melting  at  177°, 
separates.  The  compound  (m.  p.  111°)  formerly  regarded  as  a 
hydrated  orthotoluidide  (Abstr.,  1893,  i,  511)  is  in  reality  a  chlor- 
inated compound,  CioHi2^C10  ;  it  is  formed  by  boiling  lactanilide 
with  benzene  and  phosphorus  pentachloride. 

Phosphoric  trllactic  orthotoluidide,  PO(0-CHMe*CO'NH-C6H4Me)3, 
melts  at  177°. 

Lactic  paratoluidide  melts  at  107°  (compare  Leipen,  loc.  cit.)  ;  if 
treated  with  phosphorus  pentachloride,  it  is  converted  into  pyruvic 
paratoluidide,  CioHnN02,  which  melts  at  109".  When  a  solution  of 
the  latter  in  alkalis  is  acidified,  a  polymeric  com^pound,  C20H22N2O4, 
melting  at  207°,  is  obtained. 

Phosphoric  trilactic  paratoluidide,  PO(OCHMe'CO*NH'C6H4Me)3, 
melts  at  156°. 

When  lactic  paratoluidide  is  heated  with  phosphorus  pentachloride, 
the  product  distilled  in  a  vacuum,  and  the  residue  fractionally  crys- 
tallised from  alcohol,  a-chloropropionic  paratoluidide, 
CHMeCl-CO-NH-CeH^Me, 
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melting  at  124°,  and  cL-dichloropropinonic  paratoluididey 
CMeCVCO-NH-CeHiMe, 

melting  at  84 — 86°,  are  obtained. 

Lactic  methylanilide,  OH-CHMe-CO-NMePh,  prepared  by  heating 
lactide  or  lactic  acid  with  methylaniline,  melts  at  95 — 96° ;  when 
treated  with  phosphorus  pentachloride,  it  yields  a  mixture  consisting 
principally  of  oily  substances. 

Glyceric  paratoluidide,  OH-CH2-CH(OH)-CO-NH-C6H4Me,  melts  at 
120 — 122°,  and  differs  from  the  analogous  compounds,  containing  but 
one  hydroxyl  group  in  that  it  dissolves  in  cold  alkalis. 

Lactic  a-naphthalide,  OH-CHMc-CO-NH-CioHt,  melts  at  108%  and 
decomposes  into  its  proximate  constituents  when  heated  with  acetic 
anhydride ;  the  benzoyl  derivative  melts  at  155°.  By  the  action  of 
phosphorus  pentachloride  on  the  a-naphthalide,  there  are  obtained — 
pyruvic  d-naphthalide,  COMe*CO']S'H*CioH7,  which  melts  at  102 — 103", 
and  yields  Si  polymeride  melting  at  202 — 203°;  and  phosphoric  trilactic 
oL-napUhalide,  PO(0-CHMe-CO-NH-CioH7)3,  melting  at  166—169°. 

Lactic  ^-naphthalide,  OH-CHMe-CO-NH-CioH^,  melts  at  137*5°, 
and  behaves  with  acetic  anhydride  in  a  manner  analogous  to  the  ac- 
derivative  ;  the  benzoyl  derivative  melts  at  177°.  A.  R.  L. 

Derivatives  of  the  two  a-Hydroxybutyric  acids.     By  C.  A. 

BisCHOFF  and  P.  Walden  (Annalen,  279,  100 — 118). — a-Hydroxy- 
butyric acid  is  best  prepared  by  heating  a-bromobutyric  acid  with  a 
solution  of  potassium  carbonate  (1  mpL).  It  boils  at  140°  under  a 
pressure  of  14  mm.,  and  the  chief  portion  distils  at  225°  under  a 
pressure  of  764  mm.,  being  meanwhile  converted  into  the  lactide,  so 
that  the  whole  does  not  pass  over  until  a  temperature  of  260°  is 
attained  (see  also  Markovnikoif,  Annalen,  119,  115;  120,  279;  153, 
242).  The  lactide  has  already  been  described  (Abstr.,  1893,  i,  251). 
The  following  derivatives  are  obtained  by  heating  the  acid  or  the 
lactide  with  the  corresponding  bases  at  180°.    The  aiiilide, 

CH2Me-CH(0H)-C0-NHPh, 

melts  at  90° ;  the  orthotoluidide  at  67°  ;  and  the  paratoluidide  at 
112 — 113°.  When  the  latter  is  treated  with  phosphorus  pentachlor- 
ide in  chloroform  solution,  it  yields  propionylformoparatoluidide^ 
CHaMe'CO'CO'NH'CeHiMe,  which  forms  monoclinic  crystals,  and 
melts  at  130 — 131°;  if  dissolved  in  alkali  and  reprecipitated  with 
acid,  a  polymeride  melting  at  192°,  probably  C22H26N2O4,  is  obtained. 
The  yield  of  the  a-naphthalide,  which  melts  at  96°,  is  small ;  whilst 
by  heating  a-hydroxy butyric  acid  with  /3-naphthylamine,  y8/8-di- 
naphthylamine  (Abstr.,  1892,  1337)  is  produced,  together  with  a 
small  amount  of  the  ^-naphthalide  melting  at  126°. 

Sodium  oL-hi'omisohutyrate,  C4H6Br02]N'a  -f-  JilzO,  crystallises  in 
colourless,  microscopic  needles  ;  its  behaviour  on  distillation  is  de- 
scribed (Abstr.,  1893,  i,  251).  When  a-hydroxyisobutyric  acid  is 
treated  with  phosphorus  pentachloride  and  the  product  distilled, 
carbonic  anhydride  is  evolved,  and  aldehyde,  acetone,  acetic  acid, 
and  an  unknown  componnd  having  the  odour  of  camphor  and  boiling 
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at  150 — 155°,  pass  over.  Neither  by  the  method  just  described,  nor 
by  heating  a-bydroxyisobutyric  acid  at  200 — 215°,  was  it  found 
possible  to  prepare  the  lactide. 

oc-Hydroxyisohutanilide,  OH'CMea'CO'N'HPh,  forms  colourless, 
rhombic  tables,  and  melts  at  136°.  When  treated  with  phosphorus 
pentachloride,  it  yields  a  hydrochloride,  0H-CMe2*C0'NHPh,HCl, 
melting  at  113°,  and  decomposing  into  the  anilide  when  boiled  with 
water;  besides  this,  oc-chlorisohutanllide,  CMegCbCO'l^HPh,  melting 
at  Q7 — 68°,  is  also  formed.  If  a-hydroxyisobutanilide  is  dissolved  in 
chloroform  containing  phosphorus  oxychloride,  and  the  solution 
treated  with  phosphorus  pentachloride,  an  unstable  compound  is  ob- 
tained which  melts  at  113°,  and,  when  boiled  with  water  or  alcohol, 
decomposes  yielding  'phosphoric  trihydroxyisohutanilide, 

PO(0-CMe3-CO-NHPh)3, 

melting  at  158—159°. 

oc-Hydroxyisohutyric  orthotoluidide,  OH'CMe-i'CO'NH'CeHiMe,  melts 
at  88°,  and,  when  treated  with  phosphorus  pentachloride,  yields 
phosphoric  trihydroxyisohutyric  orthotoluidide, 

PO(0-CMe2-CO-NH-C6H4Me)3, 

melting  at  194 — 196°,  and  oc-chlorisohutyric  orthotoluidide^ 
CMeaCl-CO-lSrH-CeHiMe, 

melting  at  56 — 59°. 

a-HydroxyisobutyrIc  paratoluidide  has  been  already  described  by 
Tigerstedt  (Abstr.,  1893,  i,  53).  Phosphoric  trihydroxyisohutyric 
paratoluidide  melts  at  160 — 162°,  and  a-chlorisobutyric  paratolui- 
dide at  70°. 

OL-Hydroxyisohutyric  naphthalide  melts  at  159 — 161°. 

By  the  action  of  a-hydroxyisobutyric  acid  on  /3-naphthylamine, 
/3/3-dinaphthylamine  is  not  formed  as  in  the  case  of  a-hydroxybutyric 
acid,  but  cc-hydroxyisohutyric  ^-naphthalide  (Tigerstedt,  loc.  cit.)  is 
obtained.  A.  R.  L. 

Isosuccinic  acid  and  Isomalic  acid.  By  M.  Pusch  (Arch. 
Pharm.,  232,  186— 221).— The  author  finds  that,  contrary  to  the 
statements  of  Krestownikoff  (this  Journal,  1877,  ii,  442),  isosuccinic 
acid  is  the  product  of  the  reaction  between  ethylic  a-bromopropionate 
and  potassium  cyanide,  whether  in  alcoholic  or  aqueous  solution.  Iso- 
succinic acid  melts  at  134°,  and  is  soluble  in  1*1  parts  of  water  at 
17° ;  the  solutions  of  its  normal  and  acid  alkali  salts  are  precipitated 
by  calcium  chloride  and  barium  chloride  even  when  the  dilution  is 
1  :  50,  particularly  on  heating. 

Ammonium  (IH2O)  and  copper  (3H2O)  isosuccinates  are  described 
as  being  novel  salts  (compare  Beilstein,  [3],  1,  663),  and  the  known 
salts  have  been  prepared,  the  amount  of  water  of  crystallisation  being 
in  some  cases  corrected. 

The  author  confirms  the  statements  of  Schmoger  and  of  Brunner 
(Abstr.,  1893,  i,  145)  as  to  the  properties  of  isomalic  acid.      He  has 
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also  prepared  Bottinger's  "  methyltartronic  acid  "  (Ber.,  14,  148), 
but  finds  that  tlie  product  has  tlie  formula  CsHeOs,  and  is  possibly 
hydroxycitraconic  acid.  The  presence  of  a  molecule  of  water  of 
crystallisation  appears  to  have  misled  Bottinger.  A.  G.  B. 

Derivatives  of  Glutamic  acid.  Pyroglutamic  acids  and  Pyro- 
glutamides.  By  A.  Menozzi  and  Gr.  Appiani  (Gazzetta,  24,  i,  370 — 
891;  compare  Abstr.,  1892,  298).— Haitinger  (Monatsh.,  3,  228) 
prepared  inactive  pyroglutamic  acid  by  heating  dextroglutamic  acid 
at  180 — 190°;  the  authors  find,  however,  that  on  heating  dextro- 
glutamic acid  at  150 — 160*^,  water  is  evolved  and  Icevopyroglutamic 

acid,  I  >-UO,    is    lormed.       It   is    obtained   m   large, 

C'H2*L'll2 

colourless,  orthorhombic  crystals  melting  at  162° ; 
a  :  6  :  c  =  1-5034  :  1  :  1-6292. 

In  a  12-8  per  cent,  aqueous  solution  at  17°,  it  has  the  specific  rotatory 
power  [a]D  =  —7-21°,  and  is  more  soluble  in  water  than  the  in- 
active modification  into  which  it  is  converted  by  heating  at  180°.  On 
boiling  with  barium  hydroxide,  it  yields  dextroglutamic  acid. 

Silver  dextrogluta'tnate,  CsHvNOiAga,  and  silver  hydrogen  dextro- 
glutamate,  CsHgNOiAg,  are  white,  insoluble  powders. 

The  substance,  which  the  authors  have  previously  described  as 
inactive  glutimide,  seems  to  have  the  constitution 

NH2-C0-CH-NH 

CH2*CH2 

it  is  laevorotatory,  the  specific  rotation  for  the  anhydrous  substance 
being  [aji,  =  —40°.  When  heated  with  alcoholic  ammonia  at 
140 — 150",  or  alone  at  200°,  it  yields  inactive  pyroglutamide 
(Haitinger's  glutimide)  ;  on  boiling  with  caustic  alkalis,  it  is  con- 
verted into  dextroglutamic  acid.     It  yields  a  hydrochloride^ 

which  crystallises  in  needles  in  the  cold,  but  when  boiled  with 
hydrochloric  acid,  it  gives  dextroglutamic  acid  hydrochloride. 

The  authors  have  previously  shown  that  on  crystallising  inactive 
glutamic  acid  from  water,  right-  and  left-handed  enantiomorphous 
crystals  are  deposited;  this  fact  could  not  be  conveniently  utilised 
for  the  preparation  of  the  unknown  laevoglutamic  acid,  neither 
could  the  latter  substance  be  prepared  by  crystallising  the  racemic 
modification  with  alkaloids.  By  cultivating  Penicillium  glaucum  in 
solutions  of  the  mixture,  however,  the  dextro-acid  was  destroyed,  and 
loBvo glutamic  acid  was  left  in  solution.  The  lasvo-acid  is  in  all  re- 
spects similar  to  the  dextro-acid,  but  the  rotation  is  to  the  left,  [a]D  = 
—  12-9°,  and  the  crystals  possess  the  left-handed  enantiomorphous 
form.  It  is  of  interest  to  note  that  whilst  the  dextro-acid  has  a 
characteristic  taste,  the  Isevo-isomeride  is  almost  tasteless. 

Bextropyroglutamide  is  obtained  by  heating  a  solution  of  laevo- 
glutamic acid  in  absolute  alcohol  saturated  with  hydrogen  chloride. 
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and  treating  the  ethylic  salt  with  alcoholic  ammonia  ;  in  a  3"3  per 
cent,  aqueous  solntion,  it  has  the  specific  rotation  [ocIq  =  +41*29°, 
and  has  the  same  melting  point  and  other  properties  as  its  Isevo- 
isomeride.  On  boiling  it  with  barium  hydroxide,  dextropyroglutamic 
acid  is  obtained;  this  has  the  specific  rotation  [aj^  =  +7°  in  a 
2*6  per  cent,  aqueous  solution,  and  is  in  all  other  respects  similar  to 
its  laevo-isomeride. 

In  addition  to  the  methods  already  given  by  the  authors,  inactive 
glutamic  acid  may  be  prepared  by  the  following  processes  :  by  heat- 
ing dextroglutamic  acid  at  160 — 170°  with  barium  hydroxide,  and  by 
heating  inactive  pyroglutamide  with  barium  hydroxide  or  hydrochloric 
acid.  The  ethylic  salt  resembles  its  dextro-isomeride  in  appearance, 
but  melts  at  185°,  On  heating  the  acid  at  150 — 160°,  it  is  converted 
into  inactive  pyroglutamide  ;  this  substance,  which  may  be  prepared 
by  a  variety  of  methods,  crystallises  anhydrous,  and  melts  at  214°. 
It  yields  a  crystalline  hydrochloride,  and,  on  boiling  with  hydrochloric 
acid,  gives  inactive  glutamic  acid  hydrochloride. 

Inactive  silver  pyroglutamate,  C5H6N02Ag,  is  obtained  as  a  white, 
crystalline  mass.  On  heating  the  free  acid  with  barium  hydroxide, 
inactive  glutamic  acid  is  obtained,  whilst  if  treated  with  alcoholic 
ammonia,  it  yields  inactive  pyroglutamide  ;  on  passing  hydrogen 
chloride  into  its  alcoholic  solution,  inactive  ethylic  glutamate  is  ob- 
tained. W.  J.  P. 

Suberic,  Azelaic,  and  Sebacic  Anhydrides.    By  F.  Axdeklini 

PO 

(Gazzetta,    24,  i,  4i74i— 477).— -Suberic  anhydride,   CsHr^Qo^O,   is 

prepared  by  boiling  suberic  acid  with  acetic  chloride ;  it  is  obtained 
as  a  crystalline,  white  powder  melting  at  62 — 63°,  and  is  very  soluble 
in  benzene. 

CO 

Azela'ic  anhydride,  C7Hi4<^pQ^O,  prepared  from  azelaic  acid  in  the 

same  manner,  closely  resembles  the  preceding  anhydride,  and  melts 
at  52 — 53°.  This  process  also  affords  a  ready  means  of  preparing 
sebacic  anhydride.  W.  J.  P. 

Emetics.  By  P.  Adam  {Compt.  rend.,  118,  1273— 1275).— It  is 
generally  assumed  that  in  the  emetics  the  antimonious  hydroxide, 
ferric  hydroxide,  or  boric  anhydride  has  a  basic  function,  but  Jung- 
ileisch  has  advanced  evidence  to  show  that  they  really  have  an  acid 
function.  It  is  noteworthy  that  only  acids  which  have  a  phenolic  or 
alcoholic  function  form  compounds  with  antimonious  oxide,  &c. 
Oxalic  acid  and  phthalic  acid,  and  their  salts,  do  not  combine  with 
boric  anhydride.  In  the  preparation  of  the  emetics,  it  is  a  salt  of  the 
acid  that  must  be  boiled  with  the  antimony  oxide  or  other  oxides ;  as 
a  rule,  the  free  acid  yields  no  such  product.  This  is  well  seen  in  the 
case  of  boric  anhydride,  and  mucic,  saccharic,  and  salicylic  acids,  and 
their  salts.  The  author  has  also  obtained  compounds  of  sodium  lac- 
tate with  boric  anhydride,  antimonious  oxide,  or  arsenious  oxide ;  of 
potassium  malate  with  boric  anhydride  or  antimonious  oxide  ;  of 
sodium   potassium  tartrate  with    1  or  2  mols.   of   boric  anhydride. 

2  n  2 
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Further,  lactic,  malic,  and  tartaric  acids  prevent  tlie  precipitation  of 
iron  b}'  alkali  hydroxides,  whereas  this  property  is  shown  by  none  of 
the  emetics,  except  the  monoboro tartrate, 

COOK-CH(OH)-CH(BO,)-COONa, 

which  is  the  only  one  of  these  compounds  which  contains  a  hydroxyl 
group.  With  sodium  potassium  tartrate,  arsenious  oxide  yields  the 
same  compound  as  with  hydrogen  potassium  tartrate.  Potassium 
hydrogen  tartrate  combines  with  1  mol.  only  of  boric  anhydride,  and 
the  resulting  compound  prevents  the  precipitation  of  iron  by  alkali 
hydroxides. 

Tartar  emetic  yields  no  precipitate  with  alkalis  in  the  cold,  unless 
the  quantity  of  alkali  added  is  equivalent  to  thab  already  present  in 
the  salt.  Litmus  indicates  neutrality  when  only  one  quarter  of  the 
alkali  has  been  added,  but  phenolphthalein,  cochineal,  and  turmeric 
indicate  neutrality  with  the  theoretical  quantity  of  alkali.  On  the 
other  hand,  an  imperfectly  neutralised  solution  of  tartar  emetic  de- 
posits antimony  oxide  after  some  time.  A  freshly  made  solution, 
Avhich  is  acid  to  litmus,  becomes  alkaline  on  dilution.  When  potas- 
sium carbonate  is  added  to  a  solution  of  tartar  emetic,  there  is 
immediate  development  of  heat,  but  not  immediate  formation  of  a 
precipitate,  and  if  a  quantity  of  hydrochloric  acid  equivalent  to  the 
alkali  is  added,  the  solution  still  shows  all  the  properties  of  tartar 
emetic.  The  decomjDosition  of  the  emetic  by  alkalis  proceeds  slowly, 
like  saponification. 

The  author  concludes  that  the  analogies  and  chemical  behaviour  of 
the  emetics  indicate  that  they  are  ethereal  salts,  and  not  double  salts,, 
the  antimony  and  other  oxides  playing  the  part  of  acids. 

C.  H.  B. 

Emetics.  By  E.  Maumene  (Gompt.  rend.,  118,  1415—1418). — The 
author  qnotes  analyses  of  tartar  emetic  and  its  analogues,  with  a  view 
to  show  that  the  numbers  obtained  agree  with  the  fractional  formulae 
deduced  from  his  general  law,  and  not  with  the  usual  simpler  for- 
mulee,  in  which  the  numbers  of  the  atoms  of  the  constituent  elements 
are  represented  by  simple  whole  numbers.  C.  H.  B. 

Action  of  Nitrous   acid  on  Trimethylenediamine.      By  N. 

Demyanoff  {J.  Buss.  Chem.  Soc,  25,  677 — 679). — When  the  nitrite 
of  trimethylenediamine  is  heated  in  aqueous  solution  on  the  oil-bath 
(see  next  abstract),  and  the  gases  evolved  are  passed  through  bromine,. 
a  bromide  is  obtained  which  corresponds  with  the  hydrocarbon,  C3H4. 
The  aqueous  distillate  contains  allylic  alcohol,  and  the  residue  a 
mixture  of  glycols,  which  boil  chiefly  at  200 — 210'^  A  glycol  was 
isolated,  the  bromide  of  which  had  the  composition  CaHeBrz. 

J.  W. 

Action  of   Nitrous  acid  on   Pentamethylenediamine.     By 

Demyanoff  (/.  Buss.  Chem.  Soc,  25,  665 — 677). — The  hydrochloride  of 
pentamethylenediamine  was   converted  into  the  nitrite  by  means  of 


ORGANIC  CHEMISTRY.  501 

silver  nitrite,  and  a  10  per  cent,  solution  of  the  salt  thns  obtained 
was  heated  in  an  oil-bath  until  decomposition  occurred.  The  gaseous 
products,  on  being  passed  through  bromine,  gave  a  bromide  of  the 
composition  C5H9Br4;  this  crystallises  from  alcohol  in  hexagonal 
plates,  and  melts  at  86 — 87"*. 

From  the  water  which  distilled  over,  a  red,  oily  layer  separated  on 
adding  potassium  carbonate,  and  this,  on  fractionation,  yielded  a 
glycol  oxide,  C5H10O,  distilling  between  82°  and  87°,  and  a  primary 
unsaturated  alcohol  of  the  same  composition,  which  distilled  between 
133°  and  136°,  and  had  the  sp.  gr.  0-8533  at  18'5''/0''.  The  acetate 
boils  at  145—146°,  and  has  the  sp.  gr.  0-8137  at  1970°. 

From  the  non- volatile  residue,  a  mixture  of  glycols  was  obtained, 
boiling  chiefly  between  228°  and  238°.  The  author  succeeded  in 
isolating  from  these  pen tam ethylene  glycol,  by  fractionation  under 
reduced  pressure.  The  corresponding  bromide  was  found  to  boil  at 
208—214°,  and  had  the  sp.  gr.  1-7017  at  16-5°/0°.  J.  W. 

Action  of  Acetic  Anhydride  on  Succinic  acid  in  Presence 
of  Calcium  Chloride.  By  G.  Magnaxini  and  T.  Bentivoglio 
(Gazzetta,    24,   i,   433 — 437;    compare   Magnanini,  Abstr.,   1893,   i, 

623). — 2  :  5  :  'S-Dimethylacetylfurfuran,     '      .  ^0,  is  obtained  by 

heating  a  mixture  of  succinic  acid,  acetic  anhydride,  anhydrous 
sodium  acetate,  and  zinc  chloride  for  eight  hours,  in  an  autoclave  at 
200 — 205°.  After  distilling  off  the  acetic  anhydride  and  acetic  acid, 
the  residue  is  distilled  in  a  current  of  steam,  when  the  furfuran  is 
obtained  as  a  volatile  oil,  boiling  at  193 — 196°  under  760  mm.  pres- 
sure. A  small  quantity  of  another  oil  is  formed  during  the  process. 
Dimethylacetylfurfuran  readily  absorbs  bromine,  and  when  heated 
with  ammonia  in  a  closed  tube  at  110 — 115°,  yields  2:5:  3-dimethyl- 
acetylpy  rroline . 

The  oxime,  CeHnNOo,  is  prepared  by  heating  dimethylacetylfur- 
furan with  hydroxy lamine  hydrochloride,  sodium  carbonate,  and 
dilute  alcohol  at  150°,  in  a  closed  tube.  It  crystallises  in  silvery 
scales,  and  melts  at  78°.  W.  J.  P. 

The  Benzene  Nucleus.  By  W.  Vaubel  (J.  pr.  CJiem.,  [2],  50, 
58 — 60). — The  author  reconciles  his  formula  for  benzene  (this  vol., 
i,  326)  with  that  of  Kekule.  Baeyer's  formula  for  limonene,  which 
represents  it  as  a  A^'^-dipentene  (this  vol.,  i,  252),  is  open  to  the 
objection  that  the  optical  activity  of  limonene  is  not  accounted  for  by 
an  asymmetrical  carbon  atom  ;  the  author  gives  a  figure  showing  that 
a  formula  for  limonene,  constructed  on  the  plan  of  his  formula  for 
benzene,  does  exhibit  an  asymmetrical  carbon  atom.  A.  G.  B. 

Action  of  the  Electric  Current  on  Benzene.  By  L.  Gatter- 
MANN  and  F.  Friedrichs  (Ber.,  27,  1942— 1943).— Renard  (Abstr., 
1880,  802)  has  stated  that  an  isobenzoglycol  (m.  p.  171°)  is  obtained 
by  the  action  of  an  electric  current  on  benzene,  dissolved  in  alcohol 
containing  dilute  sulphuric  acid.       The  authors  have  repeated  the 
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experiments,  and  find  that  tlie  compound  produced  is  quinol  (m.  p. 
169—170°).    -  E.  C.  R. 

Condensation  of  Dichloracetal  with  Benzene  and  Toluene. 
By  W.  P.  BuTTENBEiiG  (Ammlev,  279,  324—337  ;  compare  this  vol., 
i,  <520). — Diphenyldichlorethane,  CHPh2'CHCl2,  is  obtained  by  the 
condensation  of  dichloracetal  with  benzene  in  the  presence  of  sul- 
phuric acid.  It  crystallises  from  hot  alcohol  in  colourless  prisms, 
melts  at  80°,  and  distils  and  partially  decomposes  at  295 — 305°. 
Filming  nitric  acid  converts  it  into  dinitrodi'phenyldichlorethane, 
which  crystallises  from  acetic  acid  in  yellowish  needles  melting  at 
177 — 178°.  Diphenyldichlorethane  is  converted  by  boiling  alcoholic 
potash  into  diphenylchlor ethylene,  CPhglCHCl,  which  crystalHses  from 
alcohol  in  long  needles,  melting  at  42°,  readily  soluble  in  ether,  &c, ; 
it  boils  without  decomposition  at  298°.  When  heated  with  water 
at  200°,  it  is  not  converted  into  the  corresponding  aldehyde ;  on  dis- 
tillation with  lime,  it  yields  stilbene  and  other  products.  Fuming 
nitric  acid  converts  it  into  a  ketonic  substance,  which  could  not  be 
obtained  crystalline,  but  yielded  a  hydrazone  ;  the  latter  melts  at  234°, 
and  has  the  composition  of  dinitrohenzoplienone  hydrazone,  C19H14N4O4. 

When  diphenylchlorethylene  is  heated  with  alcoholic  sodium 
ethoxide,  it  yields  diphenylvinyl  ethyl  ether,  CPh2*.CH(0Et),  along 
with  a  little  tolane.  The  former  of  these  is  a  colourless,  refractive 
liquid,  boiling  at  178—182°  under  a  pressure  of  18  mm.  When 
diphenylvinyl  ethyl  ether  is  mixed  with  alcohol  and  treated  with 
sulphuric  acid,  a  hydrocarbon  of  the  composition  C14H10  is  obtained, 
which  separates  from  light  petroleum  in  yellowish  crystals  melting 
at  157 — 158^.  This  substance  does  not  yield  a  bromine  additive 
compound,  and  Avas  not  further  investigated. 

Diphenylvinyl  ethyl  ether  is  readily  converted  by  acids  into 
diphenylacetaldehyde,  the  preparation  of  this  substance  being  best 
carried  out  by  saturating  with  hydrogen  chloride  a  mixture  of  the 
diphenylvinyl  ether  with  four  times  its  volume  of  glacial  acetic  acid, 
and  allowing  it  to  stand.  Diphenylacetaldehyde  readily  condenses 
with  phenols  to  form  products,  which  may  be  prepared  by  mixing 
the  phenol  with  the  diphenylvinyl  ether  and  an  acetic  acid  solution  of 
hydrogen  chloride.  Dihydroxytetrajphenylethane,  CHPh2'CH(C6H4'OH)2, 
is  a  red  powder  which  melts  at  230 — 232°.  The  diacetate  crystallises 
in  small  needles  and  melts  at  155°.  Bithymoldiyhenylethane, 
CHPh2'CH(Cu.H]2'OH)2,  separates  from  acetic  acid  in  colourless 
crystals  melting  at  224°.  The  diacetate  forms  needles  melting  at 
152°.  /3-Naphthol  does  not  behave  in  the  normal  way  with  diphenyl- 
acetaldehyde, but  yields  a  substance  of  the  formula  C24H18O,  which 
crystallises  from  alcohol  in  needles  melting  at  141 — 142°,  has  a  mole- 
cular weight  corresponding  with  the  above  formula,  and  does  not  give 
an  acetate  when  heated  with  acetic  chloride.    It  is  possibly  y3-naphtho- 

diphenyldihydrofurfuran,  CioH6<] Q^-CPhg. 

Ditolyldichlor ethane,  CHCl2*CH(C6H4Me)2,  is  prepared  in  a  manner 
similar  to  the  diphenyl  derivative ;  it  is  readily  soluble  in  most  sol- 
vents, crystallises  in  plates,  and  melts  at  80°. 
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Bitolylchlor ethylene,  CHCl!C(C6H4Me)2,  forms  colourless  needles 
melting  at  67°.  This  compound  is  converted  by  sodium  ethoxide  into 
dimethyltolane,  C6H4Me*C:C*C6H4Me,  the  tetrachloride  of  which  forms 
asymmetric  crystals  and  melts  at  183°. 

Dimethyltolane  can  readily  be  converted  into  deoxytoluo'in,  identical 
with  that  obtained  by  Sfcierlin  (Ber.,  22,  383)  from  paramethylbenz- 
aldehyde.  The  oxime  of  this  substance  crystallises  in  plates,  and  melts 
at  128°.  When  deoxytoluo'in  is  treated  in  alcoholic  solution  with 
sodium  amalgam,  the  product  consists  of  dttolylhydroxy ethane, 
C6H4Me*CH2*CH(OH)-C6H4Me,  and  the  corresponding  pinacone, 
C32H34O2;  the  latter  melts  at  226°.  Ditolylhydroxymethane,  when 
Avarmed  in  acetic  acid  solution  with  a  few  drops  of  sulphuric 
acid,  is  converted,  with  loss  of  water,  into  paradimethylstilbene, 
C6H4Me-CH:CH-CcH4Me.  A.  H. 

lodosopseudocumene  and  lodoxypseudocumene.  By  C. 

WiLLGERODT  (Ber.,  27,  1903 — 1905). — Pseudocumylic  iodochloride, 
C6H2Me3'ICl2  (Mcs :  ICI2  =  1:2:4:5),  is  obtained  bypassing  chlorine 
into  a  well-cooled  solution  of  iodopseudocumene  in  chloroform  or 
acetic  acid,  the  latter  giving  the  purest  product.  It  separates  from 
acetic  acid  in  prisms  which  melt  and  decompose  at  67 — 68°,  and  froth 
up  rapidly  at  70°.  When  treated  wdth  potassium  or  sodium  carbonate, 
the  iodochloride  is  converted  into  iodosopseudocumene,  C6H2Me3*IO, 
which,  after  removal  of  iodopseudocumene  with  chloroform,  remains 
as  a  jelly,  and  on  drying  forms  a  pale  yellow,  amorphous  powder.  It 
is  soluble  to  some  extent  in  acetic  acid,  but  could  not  be  obtained 
crystalline.  When  heated,  it  changes  colour  at  120 — 125°,  chemical 
change  probably  taking  place,  and  the  product  on  further  heating 
decomposes  completely  at  171 — 175°. 

lodoxypseudocumene,  C6H2Me3*I02,  is  best  prepared  by  boiling  the 
crude  iodoso-compound  with  water,  and,  on  boiling  off  the  latter, 
separates  in  plastic  w^hite  needles,  which  decompose  with  explosion  at 
212°;  it  is  only  sparingly  soluble  in  chloroform  and  alcohol,  and  in- 
soluble in  the  other  common  solvents.  H.  G.  C. 

Syntheses  with  Sodium  and  Nitriles.  By  R.  Walther  (/.  pr, 
Chem.  [2],  50,  91 — 92). — The  author  has  attempted  to  substitute 
another  compound  which  shows  a  tendency  to  undergo  condensation, 
for  the  third  molecule  of  the  nitrile,  in  Meyer's  method  for  effecting 
the  condensation  of  nitriles  by  means  of  sodium  (Abstr.,  1889, 
114).  By  the  use  of  ethylic  formate  and  acetate  with  benzonitrile, 
oily  products  have  been  obtained  but  not  yet  identified.  With  benzo- 
nitrile and  aniline,  Bernthsen's  benzenylphenylamidine,  melting  at 
114°,  was  obtained.  Phenylhydrazine  (1  mol.),  benzonitrile  (2  mols.), 
and  sodium  (2  mols.)  yielded  a  compound^  C13H10N2,  melting  at  102°  ; 
this  is  still  under  examination.  A.  Gr.  B. 

Electrolytic  Reduction  of  Aromatic  Nitro-compounds.    By 

L.  Gattermann  (Ber.,  27,  1927 — 1941). — The  reduction  in  strong 
sulphuric  acid  solution  is  brought  about  as  previously  described  by 
the   author  (Abstr.,  1893,  i,  566,  and  this  vol.,  i,   72).     A  detailed 


504  ABSTRACTS  OF  CHEMICAL  PAPERS. 

account  of  the  methods  employed  to  separate  the  reduction  com- 
pound from  the  acid  solution  is  given  in  the  original  paper. 

The  compound  previously  obtained  from  orthonitrotoluene  is  not 
an  araidocresol,  but  a  sulphonic  acid  of  the  same.  It  crystallises  in 
colourless  needles,  and,  when  hydrolysed  with  hydrochloric  acid, 
yields  the  amidocresol  [Me  :  NHs  :  OH  =  1:2:5].  This  melts  at 
173°,  and  yields  a  dibenzoate  melting  at  160 — 161°. 

The  products  of  reduction  of  the  following  compounds  have  been 
examined : — Metanitrotoluene  yields  a  sulphonic  acid,  and  the 
sulphate  of  the  amidocresol  [Me  :  NH2  :  OH  =  1  :  3  :  6].  The 
latter  melts  at  173°,  and  its  dibenzoate  at  192 — 193°.  Nitropara- 
xylene  yields  amidoxylenol  [Me  :  NH2 :  Me  :  OH  =  1:2:4:5],  which 
crystallises  in  pale  yellow  needles,  melts  and  decomposes  at  238°, 
and,  when  treated  with  ferric  chloride,  is  quantitatively  converted 
into  paraxyloquinone  (m.  p.  124°). 

Metabromonitrobenzene  yields  bromamidophenol  [NH2  :  Br  :  OH 
=  1:3:4],  which  crystallises  in  colourless  needles,  melts  and  de- 
composes at  163°,  and  yields  a  dibenzoate  melting  at  192°.  Bromo- 
nitrotoluene  [Me  :  NO2  :  Br  =  1  :  2  :  4]  yields  the  hromamidocresol 
[Me  :  N'H2  :  Br  :  OH  =  1:2:4:5],  which  crystallises  in  colourless 
needles,  melts  at  215°,  is  converted  into  a  bromotoluquinone  melting 
at  106°  by  oxidation  with  ferric  chloride,  and  yields  a  dibenzoate 
melting  at  229°.  Bromonitrotoluene  [Me  :  NOs  :  Br  =  1  :  3  :  4] 
yields  the  hromamidocresol  [Me  :  ]N'H2  :  Br  :  OH  =1:3:4:6]. 
This  crystallises  in  colourless  needles,  melts  at  180°,  and  yields  the 
same  bromotoluquinone  as  the  preceding  hromamidocresol.  The 
dibenzoate  crystallises  in  colourless  needles  and  melts  at  200°. 

Methylic  metanitrobenzoate  yields  methylic  amidosalicylate 

[COOMe  :  OH  :  NH2  =1:2:5]. 

This  crystallises  in  thick  needles,  melts  at  96°,  and  gives  a  violet-red 
coloration  with  ferric  chloride.  Methylic  metanitroparatoluate  yields 
the  methylic  amidocresotate  [COOMe  :  OH  :  Me  :  jN'Hj  =1:2:4:5], 
which  crystallises  in  long,  lustrous  needles,  and  melts  at  92°,  The 
ethylic  salts  of  the  preceding  acids  yield  similar  reduction  compounds. 
'Ethylic  amidocresotate  crystallises  in  colourless  needles  and  melts  at 
71 — 72°.     Methylic  nitrocuminate  yields  the  compound 

OH-C6H2Pr(NHo)-COOMe 

[COOMe  :  OH  :  Pr  :  NH2  =  1:2:4:5],      which      crystallises      in 
bright  yellow,   lustrous  needles  and  melts   at  75 — 76°.     The   corre- 
sponding ethylic  salt  crystallises  in  colourless  leaflets  and  melts  at  61°. 
Orthonitrocinnamic  acid  yields  amidohydroxycinnamic  acid 

[C2H2COOH  :  NH2  :  OH  =  1  :  2  :  5]  ; 

this  crystallises  from  water  with  IH2O  in  broad,  yellowish  needles,  is 
decomposed  when  heated,  and  when  heated  with  concentrated  hydro- 
chloric acid  at  160°  is  converted  into  hydroxycarbostyril.  The  methylic 
salt  prepared  from  methylic  nitrocinnamate  crystallises  in  beaatiful 
golden  yellow  needles,  and  melts  at  178 — 179°. 
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Metanitrocinnamic  acid  yields  an  amidohydroxycinnamic  acid 
which  is  immediately  converted  into  amidocoumarin, 

This  crystallises  in  long  bright  yellow  needles  and  melts  at  168°.  The 
acetyl-derivative  melts  at  216 — 217°.  The  henzoyl- derivative  crystal- 
lises in  colourless  needles  and  melts  at  173.  Ethylic  metanitrocinna- 
mate  yields  the  same  reduction  product  as  the  free  acid. 

The  following  hydroxys alphonic  acids  were  obtained  by  electrolytic 
reduction  : — Amidohydroxybenzenesulphonic  acid  [NH2 :  SO3H  :  OH 
=  1:3:4]  separates  in  silvery  crystals,  and  yields  paramidophenol 
on  hydrolysis.  Amidocresolsulphonic  acid  [Me  :  NH2  :  SO3H  :  OH  = 
1:2:4:5]  crystallises  in  broad,  lustrous  needles,  decomposes  when 
heated,  and  yields  orthoamidometacresol  on  hydrolysis. 

Amidohydroxyqu incline  [OH  :  NH2  =  1:4]  is  obtained  by  the 
electrolytic  reduction  of  nitroquinoline  [NO2  =  4]  ;  it  melts  at  143°. 
The  dihenzoyl-comjpound  crystallises  in  colourless  plates,  and  melts  at 
205°.  The  diacetyl-compound  crystallises  in  pale  yellow  needles,  and 
melts  at  206 — 207°.  The  sidphate  crystallises  in  long  needles,  and, 
when  treated  with  benzaldehyde,  yields  the  henzylide^ie-derivative 
OH'CflNHs'NiCHPh,  which  crystallises  from  alcohol,  and  decomposes 
on  heating. 

Amidohydroxyquinoline  [OH  :  N'H2  =  4:1],  obtained  in  a  similar 
way  to  the  preceding,  separates  in  colourless  crystals  which  turn 
green  on  exposure  to  air ;  it  decomposes  when  heated,  and  quickly 
oxidises  in  alkaline  solution,  forming  a  bluish-green  precipitate.  The 
diacetyl-compound  crystallises  in  colourless  needles,  and  melts  at 
153 — 154".  The  dihenzoyl-compound  crystallises  in  thick  prisms,  and 
melts  at  180°. 

Amidoliydroxymethylquinoline  [NH2  :  Me  :  OH  =  4:3:1],  ob- 
tained from  nitromethylquinoline  [1^02  :  Me  =  4:3],  crystallises  in 
long,  brownish-yellow  needles,  and  melts  at  123°.  E.  C.  R. 

Ethereal  Salts  and  Ketones  from  Phenols  and  Halogen  Sub- 
stituted Patty  Acids.  By.  S.  Dzikrzgowski  {Ber.,  27, 1988—1989). 
— The  author  has  recently  prepared  a  number  of  condensation  pro- 
ducts by  the  interaction  of  phenols  with  halogen  substituted  acids 
in  presence  of  phosphorus  oxy chloride.  Catechol  and  chloracetic  acid, 
bromacetic  acid,  a-chloropropionic  acid,  a-bromopropionic  acid,  and 
a-bromobutyric  acid  yield  haloid  ketones ;  phenol,  quinol,  and 
guaiacol,  under  the  same  conditions,  yield  ethereal  salts  ;  whilst  resor- 
cinol  and  chloracetic  acid  combine  to  form  a  yellowish-red  dye  with  a 
green  fluorescence.  A  number  of  crystalline  products  are  also  formed 
from  chloracetopyrogallol  (this  vol.,  i,  518)  and  ammonia,  methyl- 
amine,  dimethylamine,  aniline,  methylaniline,  dimethylaniline,  par- 
amidomethoxybenzene,  quiholine,  pyridine,  and  piperidine  respec- 
tively. Of  the  phenylenediamines,  only  the  ortho-derivative  reacts 
with  chloracetocatechol  and  chloracetopyrogallol,  forming,  with  the 
former,   anhydrophenylenediimidoglycocatechol, 

CO-CH,-NH 
0H-C.H3-0-NH>^'"" 
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crystallising  in  yellow  needles  ;  it  decomposes  at  about  245°  without 
melting,  is  only  sparingly  soluble  in  alkalis,  but  readily  in  concen- 
trated sulphuric  acid,  being  precipitated  in  red  needles  on  dilution. 
The  acetyl- dei'Lvative  crystallises  in  colourless  needles,  melts  at  141°, 
and  gives  no  coloration  with  ferric  chloride.  Anhydrophenylene- 
diimidoglycopyrogallol  is  prepared  in  a  similar  manner  to  the 
catechol  derivative  which  it  closely  resembles;  it  decomposes  at  290° 
without  melting,  and  gives  a  green  coloration  with  ferric  chloride. 
The  diacetyl-derivative  crystallises  in  colourless  needles,  and  melts  at 
143°. 

Aniline  and  chloracetocatechol  combine  to  form  an  anilide, 
C6H3(OH)2*CO*CH2*NHPh.  The  sulphate  crystallises  in  colourless 
needles  melting  at  208° ;  when  treated  with  nitrous  acid,  phenol  is 
eliminated,  and  cateclwlglycophenyltriazine, 

C6H3(OH)2-CO-CH3-NPh-N:N-CH2-CO-C6H3(OH)2, 

is  formed ;  this  crystallises  in  slender,  yellow  needles,  melts  and  de- 
composes at  115°,  is  extremely  unstable,  and  is  decomposed  by  alkalis 
and  by  acids.  Gatecholglycotulyltriazine  is  prepared  in  a  similar 
manner  to  the  phenyl  derivative  which  it  closely  resembles,  it 
crystallises  in  prismatic  needles,  melts  and  decomposes  at  120°,  and 
is  tolerably  stable  towards  acids  and  alkalis.  Attempts  to  reduce 
this  compound  were  unsuccessful. 

Catecholglycothiocyanate,  C6H3(OH)2CO'CH2*S*CN,  is  prepared  by 
the  action  of  potassium  or  ammonium  thiocyanate  on  chloraceto- 
catechol, and  crystallises  from  water  in  colourless  prisms,  melt- 
ing at  147 — 150° ;  it  gives  a  dark  green  coloration  with  ferric 
chloride,  and  yields  a  metallic  mirror  with  alkaline  silver  solutions. 
Pyrogallolglycothiocyanate,  formed  in  a  similar  manner  to  the  preced- 
ing compound,  crystallises  in  colourless  needles  melting  at  196°. 

The  action  of  amines  on  ethereal  chloracetates  takes  place  in  two 
stages,  the  amine  radicle  displaces  the  chlorine  group,  and  the  result- 
ing compound  is  then  hydrolysed  by  the  remaining  base ;  thus 
phenylic  chloracetate  and  quinol  chloracetate  both  yield  phenyl- 
glycocineanilide  by  the  action  of  aniline.  Dimethoxyacetocatechol, 
C6H3Ac(OMe)2,  has  also  been  prepared,  and  proves  to  be  identical 
with  Nietzel's  *'acetoveratrone  "  (Abstr.,  1892,  61);  acetopyrocate- 
chol  obtained  by  the  reduction  of  chloracetocatechol  with  tin 
and  hydrochloric  acid  is  therefore  identical  with  Neitzel's  "  aceto- 
catechone,"  C6H3Ac(OB[)2;  it  melts  at  116°,  not  at  96 — 98°  as  stated 
(loc.  cit.).  J.  B.  T. 

Benzoresorcinol.  By  A.  Komaeowsky  and  S.  v.  Kostanecki 
(Ber.,  27,  1997— 2000).— Dihydroxybenzophenone, 

C6H3(OH)2Bz[OH  :  OH  :  Bz  =  1  :  3  :  4], 

is  prepared  by  the  action  of  benzoic  trichloride  on  resorcinol  in 
aqueous  solution,  or  by  heating  resorcinol  with  benzoic  acid  and  zinc 
chloride  at  160°.  Its  constitution  is  established  both  by  its  analogy 
to  resacetophenone  and  by  the  production  of  y3-phenylumbelliferone, 
the  acetyl-derivative  of  which   crystallises  in   silky,  lustrous  needles 


I 
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melting  at  123°.  Trihydroxyhenzophenone  [OH  :  OH  :  Bz  = 
1:3:4;  CO  :  OH  =  1  :  4],  obtained  from  resorcinol,  parahydroxj- 
benzoic  acid,  and  zinc  chloride,  crystallises  with  2H2O  in  yellow 
needles,  and  melts  at  200 — 201°.  DihydroxymetJioxyhenzopheuone 
[OH  :  OH  :  Bz  =  1  :  3  :  4  ;  CO  :  OMe  =  1:4]  is  formed  from 
resorcinol  and  paramethoxy benzoic  acid,  and  crystallises  in  needles 
melting  at  165°.  Tetrahydroxyhenzophenonp.  [OH  :  OH  :  Bz  = 
1:3:4;  CO  :  OH  :  OH  =  1:3:4],  obtained  from  resorcinol  and 
3  :  4-dihydroxybenzoic  acid,  crystallises  with  2H2O  in  almost  colour- 
less needles,  melts  at  201 — 202°,  and  dyes  mordanted  cloth  ;  the 
colours  produced  resemble  those  given  by  maclurin,  but  are  feebler. 

J.  B.  T. 

Triethylphloroglucinol.  By  A.  Combes  (Gom.pt.  rend.,  118, 
1336 — 1339). — The  author  has  previously  shown  that  the  action  of 
anhydrous  aluminium  chloride  on  butyric  chloride  yields  a  solid 
compound,  CioHigOa,  which,  although  it  contains  no  hydroxyl  group, 
behaves  as  a  monobasic  acid,  and  forms  salts  which  are  neutral  to 
litmus  and  phenophthalein. 

If  the  aluminium  chloride  and  butyric  chloride  are  mixed  with  a 
large  quantity  of  chloroform  instead  of  being  allowed  to  act  directly 
on  one  another,  only  2  mols.  of  the  acid  chloride  condense  instead  of 
three,  and  when  the  product  is  treated  with  water,  carbonic 
anhydride  is  given  off,  and  dipropyl  ketone  is  formed.  It  follows 
that  the  first  stage  in  the  condensation  is  the  production  of  the  com- 
pound CH2Me-CH2'CO-CH(COCl)'CH2Me,  which  is  subsequently 
attacked  by  the  third  molecule  of  butyric  chloride  with  formation  oE 
the  compound  CiaHigOa-  If  the  latter  is  heated  with  excess  of  dilute 
potassium  hydroxide  solution  in  sealed  tubes  at  150 — 160°  for  two 
hours,  it  splits  up  quantitatively  into  dipropyl  ketone,  carbonic 
anhydride,  and  normal  butyric  aciu.  When  heated  on  a  water 
bath  with  phenyl  hydrazine,  it  combines  with  3  mols.  of  that  com- 
pound. 

This  compound,  C12H1SO3,  is  therefore  analogous  to  phloroglucinol, 
which,  according  to  Baeyer's  researches,  must  be  regarded  as  a 
hexamethylene  derivative.  The  author  finds  that  when  phloroglucinol 
is  heated  with  excess  of  dilute  potassium  hydroxide  solution  in  sealed 
tubes  at  160°,  it  splits  up  quantitatively  into  acetone,  acetic  acid,  and 
carbonic  anhydride.  It  follows  that  the  compound  C12H18O3  is 
triethylphloroglucinol.  C.  H.  B. 

Condensation  of  Dichloracetal  with  Anisoil  and  Phenetoil. 
By  H.  WiECHELL  (Annalert,  279,  337 — 344;  compare  this  vol.,  i, 
502,  520).— Dia7iisyld'ichlorethane,  CHCl2'CH(CGH4-OMe)2,  crystal- 
lises in  stellate  groups  of  prisms,  melting  at  113°.  Dianisijlchlor- 
fithylene,  CHCl!C(C6H4'OMe)2,  separates  from  alcohol  in  lamellae, 
which  have  a  bluish  irides(;ence ;  it  melts  at  76°.  Paradimethoxy- 
tohme,  OMe*C6H4-C:C'C6H4*OMe,  forms  colourless  plates  melting  at 
142°,  and  sparingly  soluble  in  ether.  The  dihromide  is  a  sparingly 
soluble  substance,  and  crystallises  from  acetic  acid  in  long,  slender 
needles  melting  at  197°,  whilst  the  tetrachloride  crystallises  in  cubes, 
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and  melts  at  169°.  Dimethoxytolanc  is  converted  by  heating  with 
acetic  and  sulphuric  acids  into  deoxyanisoin,  which  melts  at 
108—109°  (stated  by  Kossel,  Aimalen,  151,  40,  42,  as  95°).  The 
oxime  of  this  ketone  crystallises  in  prisms  melting  at  125°.  Anisil- 
monoxlme,  OMe*C6H4*C('N"OH)'CO*CoH4'OMe,  prepared  from  deoxy- 
anisoin by  Claisen's  method  (Be?-.,  22,  379),  forms  colourless,  slender 
needles  melting  at  130°. 

Dicmisijlhydroxy ethane,  OMe-C6H4-CH2'CH(OH)'C6H4-OMe,  is  ob- 
tained by  the  reduction  of  deoxyanisoin,  and  crystallises  from  alcohol 
in  slender  needles  melting  at  ]70°.  Paradimethoxystilbene, 
OMe'CeHi'CHICH-CsHi'OMe,  is  prepared  by  treating  dianisyl- 
hydroxyethane  v/ith  acetic  and  hydrochloric  acids.  The  dibromide 
crystallises  from  carbon  bisulphide  in  slender  needles,  melting  at 
145°. 

DijohenetyldicMorethane,  CHCL/CH(C6H4'OEt)2,  crystallises  in 
concentrically  grouped  needles  melting  at  72°.  Diphenetylchlor- 
ethylene  crystallises  in  lustrous  plates,  and  melts  at  67°.  Para- 
diet  h  ox  ytolane  separates  from  acetic  acid  in  long,  highly  refractive 
needles  melting  at  162°.  The  dlhromide  forms  flat  needles  melting  at 
210°,  whilst  the  tetracliloride  melts  at  172.  Deoxypheneto'in, 
OEt'C6H4-CH2'CO'C6H4*OEt,  crystallises  from  alcohol  in  plates,  and 
melts  at  102°.  The  oxime  separates  from  benzene  in  needles  melting 
at  119°.  Phenetilmonoxime  crystallises  from  alcohol  in  small  needles 
melting  at  136°.  Di'phenetylhydroxy ethane  forms  slender,  white 
needles  melting  at  147°.  Paradiethoxystilbene  crystallises  in  slender 
needles,  and  melts  at  207°,  whilst  the  dibromide  forms  needles  melt- 
ing at  192°.  A.  H. 

Compo-und  of  Picric  acid  with  Anethoil.  By  G.  Ampola 
{Gazzeita,  24,  i,  432 — 433). — Picric  acid  and  anethoil  combine  in 
alcoholic  solution  to  form  an  additive  compound, 

C6H4Et-OMe,C6H2(]Sr02)3-OH ; 

it  crystallises  in  magnificent  red  needles,  melts  at  60°,  and  re- 
sembles the  picrates  of  the  naphthalene  hydrocarbons  in  properties. 

W.  J.  P. 

Officinal  Creosote  from  Beech  and  Oak.  By  A.  Behal  and 
E.  Choay  (Compt.  rend.,  118,  1839— 1342).— The  authors  apply  the 
term  "  officinal  creosote  "  to  the  constituents  of  creosote  which  boil 
between  200 — 220°.  The  creosote  from  beech  has  the  same  qualita- 
tive composition  as  that  from  oak.  The  monophenols  are  separated 
from  the  dimethyl  derivatives  of  the  diphenols  after  demethylating  the 
latter  by  heating  them  with  concentrated  hydrochloric  acid  at  180°, 
or  by  passing  a  current  of  hydrogen  bromide  into  the  creosote  heated 
at  100°  in  presence  of  a  small  quantity  of  water.  The  monophenols 
are  then  removed  by  distilling  in  a  current  of  steam,  and  are  sepa- 
rated by  fractionation,  and  subsequent  conversion  into  benzoates. 

The  methyl  derivatives  of  the  diphenols  are  separated  by  precipi- 
tation with  strontium  hydroxide,  the  precipitate  being  decomposed  by 
hydrochloric  acid.      They  are  then  fractionated,  and,  if  necessary, 
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converted  into  carbonates  by  means  of  carbon  oxjchloride,  and  further 
separated  by  fractional  crystallisation. 

The  officinal  creosotes  of  beech  a.nd  oak  were  thus  found  to  contain 
phenol,  orthocresol,  metacresol,  paracresol,  orthoethylphenol,  meta- 
xylenol  [1:3:4],  and  metaxylenol  [1:3:5],  guaiacol,  creosol,  and 
ethylguaiacol.  They  also  contain  small  quantities  of  sulphur  deriva- 
tives, probably  thiophenol,  and  a  compound  differing  from  pittacal ; 
the  latter,  under  the  influence  of  ammonia  and  air,  yields  a  substance 
which  dissolves  in  alkalis  with  production  of  a  very  intense  blue 
coloration,  which  is  turned  red  by  acids.  C.  H.  B. 

Aniline  and  Toluidine  Hydrogen  Sulphates.  By  E.  Hitzel 
(Compt.  rend.,  118,  1335 — 1336). — Aniline  and  toluidine  hydrogen 
sulphates  are  easily  obtained  by  floating  a  warm  saturated  solution  of 
the  normal  sulphate  on  a  layer  of  concentrated  sulphuric  acid  con- 
tained in  a  broad  vessel.  The  liquid  should  then  be  cooled  at  0°,  or 
below,  and  after  from  12  to  24  hours  the  upper  layer  of  liquid  becomes 
filled  with  crystals  of  the  hydrogen  sulphate.  These  should  be  at 
once  removed,  or  they  will  gradually  redissolve. 

Aniline  hydrogen  sulphate,  NH2Ph,H2S04  +  H2O,  forms  white 
lamellae,  which  become  slightly  rose-coloured  when  exposed  to  air. 
Orthotoluidine  hydrogen  sulphate  crystallises  with  IHgO  in  large, 
rhomboidal  lamellae.  Faratoluidine  hydrogen  sulphate  crystallises  with 
IH2O  in  large  needles,  which  become  slightly  rose-coloured  when 
exposed  to  air.  C.  H.  B. 

Action  of  Primary  Amines  of  the  Benzene  Series  on  Un- 
symmetrical  Ketonic  Compounds.  By  L.  Simon  (Compt.  rend., 
118,  1342 — 1345). — When  aniline  acts  on  pyruvic  acid  in  presence  of 
ether,  three  compounds  are  obtained  in  very  unequal  proportions : 
(1)  anilpyruvic  acid,  NPhiCMe'COOH,  which  melts  and  decomposes 
at  126°,  is  profoundly  altered  by  cold  water  or  alcohol,  is  insoluble  in 
chloroform  or  ether,  and  only  slightly  soluble  in  warm  ethylic  acetate 
or  benzene.  It  dissolves  in  concentrated  sulphuric  acid,  the  solution 
having  a  beautiful,  wine-red  colour,  which  disappears  on  the  addi- 
tion of  water,  and  changes  to  yellow  on  heating,  or  after  standing 
for  some  time.  (2)  Methylqninolinecarhoxylic  acid  (aniluvitonic  acid), 
CgNHsMe-COOH,  a  compound  more  stable  than  the  preceding,  from 
which  it  can  be  obtained  by  the  action  of  water,  alcohol,  or  heat 
alone ;  it  forms  beautiful,  yellow  crystals,  soluble  in  warm  water  or 
alcohol,  but  insoluble  in  boiling  chloroform.  It  melts  at  246°,  under- 
going decomposition  into  carbonic  anhydride  and  methylquinoline. 
Concentrated  sulphuric  acid  dissolves  it,  forming  a  yellow  solution, 
which  retains  its  colour  even  on  dilution.  (3)  A  compound  which 
seems  to  have  ih.Q  composition  C12H13NO2.  It  is  very  stable,  melts  at 
about  188°  without  decomposition,  and  solidifies  in  acicular  crystals, 
which  act  on  polarised  light ;  it  is  insoluble  in  cold  water  or  benzene, 
slightly  soluble  in  ether  or  acetic  acid,  very  soluble  in  hot  chloroform, 
from  which  it  separates  almost  completely  on  cooling ;  it  also  dis- 
solves in  sulphuric  acid,  but  separates  again  unchanged  on  dilution 
It  is  not  affected  by  boiling  aqueous  solutions  of  potassium  hydroxide. 
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When  an  alkylic  salt  of  pyruvic  acid  is  acted  on  by  an  amine,  com- 
pounds are  formed  of*  the  general  composition  C5H50(NPh)2*COOR. 
They  crystallise  well,  melt  without  undergoini^  decomposition,  dis- 
solve in  ether,  chloroform,  and  benzene,  and  also  in  concentrated 
sulphuric  acid,  from  which  they  are  separated  unchanged  on  adding 
water. 

The  action  of  aniline  on  phenylglyoxylic  acid  in  presence  of  ether 
yields  white  crystals  of  aniline  phenylglyoxylate.  No  formation  of 
an  anilic  acid  takes  place  at  the  ordinary  temperature,  bat  there  is 
some  evidence  that  this  change  occurs  at  about  90°.  If  the  aniline 
phenylglyoxylate  is  heated  at  800°,  it  yields  a  compound  which  melts 
at  52",  dissolves  in  ether  and  alcohol,  and  seems  to  be  a  phen- 
anthridine. 

These  experiments  show  that  in  the  formation,  at  ordinary  tem- 
peratures, of  anilic  derivatives  of  the  form  NPhiCRR',  there  are  no 
indications  of  isomeric  modifications  similar  to  those  observed  in  the 
oximes  and  some  of  the  hydrazones.  C.  H.  B. 

Interaction  of  Quinones  with  Metanitraniline  and  Nitro- 
paratoluidine.  By  J.  Leicester  {Chem.  Neios,  69,  291 ;  compare 
Abstr.,  1890,  1445). — Quinoviedimetanitranilide,  prepared  by  heating 
quinone  and  metanitraniline  dissolved  in  glacial  acetic  acid,  crystal- 
lises from  a  mixture  of  methylic  alcohol  and  benzene,  and  melts  at 
295".  Quinonemetanitanilide  is  obtained  along  with  the  above  as  a 
bronze -coloured  powder,  melting  at  135°. 

NH  N 

Qwinonemetahomoflicorindine,  C6H4<^_  ^^C602<^i^-rT^C6H4,  formed 

by  the  reduction  of  the  dianilide  with  ammonium  sulphide,  is  a 
brownish-black  powder,  melting  above  360° ;  it  gives  a  brown  colora- 
tion with  acetic  acid,  which  changes  to  slaty  green,  and  finally  to 
mauve,  on  adding  sulphuric  acid  gradually. 

Quinoneparanitrotoluidide,  obtained  in  a  similar  manner,  is  a  bluish- 
black,  crystalline  powder  ;  on  reduction  with  ammonium  sulphide,  it 
yields  a  slate-coloured  compound,  which  decomposes  at  300°. 

Qtiinonedijparatoluidide  is  bronze-coloured,  and  yields,  on  reduction, 
a  substance  melting  at  320°,  and  dissolving  in  alcohol,  benzene,  and 
acetic  acid,  Avith  a  dark  greenish-yellow  colour  and  green  fluores- 
cence. 

Thymoquinonediorthonitranilide,  from  thymoquinone  and  orthonit- 
aniline,  crystallises  from  alcohol  and  ether  in  straw-coloured  needles, 

and    melts     at       125°.         The      phenazine,      C602MePr<^>C6H4, 

[O  :  N  :  Me  :  O  :  N  :  C3H,  =  1:2:3:4:5:6],  from  it  forms  grey 

needles,  melting  at  about  320°. 

Thymoquinonediparanitrotoluidide  crystallises  from  absolute  alcohol 

in  yellowish-red  plates,  melting  at  112°;  it  also  forms  needles. 

N 
Thymoquinoiieorthomethylphenazine,    C602MePr<[^>C6H3Me,    is    a 

greyish- white,  crystalline  powder,  subliming  at  325°,  and  dissolving 
in  acetic  acid  and  ether  with  a  yellow  colour. 

A  number  of  crystalline  compounds  have  also  been  obtained  by  the 
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reduction  of  auilides  and  toluidides  with  magnesium  ;  the  products 
are  of  a  complex  nature,  and  are  being  investigated.  D.  A.  L. 

Constitution  of  the  Aniline  Derivative  of.  Glucose.     By  L. 

Marchle:wski  (/.  _p?\  Gliem.  [2],  50,  95 — 96). — A  criticism  of  the 
formula  assigned  to  this  compound  by  v.  Miller  and  Plochl  (Abstr., 
this  vol.,  i,  413)  ;  it  is  claimed  that  Sorokin's  formula  (Abstr.,  ,7.  jpr. 
Chem.  [2],  37,  304)  will  equally  well  serve  to  explain  the  behaviour  of 
the  compound  with  hydrogen  cyanide  (compare  Trans.,  1893, 1137). 

A.  G.  B. 
Orthohydroxydiphenylamine.  By  A.  Dp:ninger  (/.  pr.  Chem., 
[2],  50,  89— 90).— OrthoJiydroxydiphenylannoie,  HO-CeHi-NHPh,  is 
prepared  by  heating  aniline  (50  grams)  with  catechol  (59  grams), 
calcium  chloride  (25  grams),  and  a  little  carbonic  acid  in  an  autoclave 
at  180°  for  24  hours.  The  product  is  extracted  with  hydrochloric 
acid,  and  the  hydrochloride  recrystallised.  The  base  crystallises  in 
colourless  prisms,  melts  at  68°,  and  dissolves  freely  in  ether,  glacial 
acetic  acid,  and  alcohol,  but  only  sparingly  in  benzene  or  boiling 
water.  It  reduces  hot  Fehling's  solution,  and  its  salts  give  a  deep 
blue-black  coloration  with  ferric  chloride.  A  dibenzoyl-derivEitive  was 
prepared.  A.  G.  B. 

Reaction  between  w-Aldoxime  Ether  and  Phenylic  Thio- 
carbimide.  By  E.  Beckmann  (Ber.,  27,  1957— 1959).— The  author 
has  stated  that  the  reaction  between  n-benzylbenzaldoxime  and 
phenylthiocarbimide  takes  place  according  to  the  equation 

CHPh.N.CH.Ph  +  CO:NPh  =  9HP;:-NH-9HPh 
\    /  0— CO NPh 

since,  by  the  action  of  sodium  ethoxide,  the  preceding  additive  com- 
pound is  converted  into  the  amidine,  CHaPh'lN'H'CPhlNPh.  A 
further  examination  of  the  reaction  with  n-aldoxime  ethers  contain- 
ing substituents  in  the  aldehyde-  or  benzyl-groups  shows  that  the 
nitrogen  of  the  phenylic  isocyanate  combines  with  the  carbon  atom  of 

.X.      ^A  I.  A  .    f  ^      .  .1     ^         CHPlrN-CH^Ph 

the  aldehyde  group  to  form  compounds  or  the  type  X^,    nn^O       * 

which,  ^'hen  treated  with  sodium  ethoxide,  yield  amidines  of  the  type 
X-C-NH-CH2-Y 

iiph 

The  following  compounds  have  been  examined :  n-henzylanisald- 
oxime,   MeO-CeHi'CH-N-CHsPh,    m.   p.    128°;    w-anisylhenzaldoximc, 

0 
CHPh'N'CH2*C6H4'OMe,  m.  p.   125°;    n-henzylcuminaldoxime,    m.  p. 

156°  ;  and  n-cumylhenzaldoxime,  m.  p.  139°.  E.  C.  R. 

The  Diazotising  Process.  By  E.  Bamberger  (Ber.,  27,  1948— 
1953).— The  author  has  already  shown  that  benzenediazoic  acid  is 
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easily  obtained  by  the  action  of  nitric  anhydride  on  aniline  (this  vol., 
i,  239),  and  the  nitro-group  in  the  side  chain  readily  "  wanders  "  to 
the  nucleus.  The  author  now  shows  that  nitrous  acid  acts  in  the 
same  way  on  primary  aromatic  bases,  whereby  nitrosamines  are  first 
formed  which  easily  undergo  isomeric  change  and  are  converted  into 
diazo-compounds.  The  following  aromatic  bases  have  been  examined  : 
aniline,  paratoluidine,  a-naphthylamine,  /3-naphthylamine,  ortho-, 
meta-,  and  para-nitraniline,  parabroraaniline,  metanitroparatoluidine, 
paranitroorthotoluidine,  orthonitroparatoluidine,  metanitroorthotolu- 
idine,  and  1  :  4-nitronaphthylamine.  In  all  cases,  diazo-compounds 
are  obtained,  together  with  the  isodiazo-compounds,  as  the  former  so 
readily  undergo  molecular  change.  The  isodiazo-compounds  are  more 
stable  according  as  the  nature  of  the  base  is  more  negative.  Meta- 
nitraniline  and  a-naphthylamine  are,  however,  exceptions  to  this  rule. 
It  is  important  that  only  small  quantities  of  the  base  should  be 
employed  for  each  experiment,  as,  otherwise,  the  prolonged  duration 
of  the  action  is  sufficient  to  convert  the  iso-compound  into  the  diazo- 
compound.  Thus,  with  15  grams  of  paranitraniline,  no  nitroisodiazo- 
benzene  was  obtained,  whereas  with  5  grams  it  was  easily  obtained. 

From  these  results,  the  author  concludes  that  nitrous  acid  acts  in 
the  same  way  both  on  primary  and  secondary  bases,  namely,  to  form 
nitrosamines,  and  that  the  difference  between  the  two  classes  of 
aromatic  bases  is  the  result  of  a  secondary  action. 

The  experiments  are  carried  out  as  given  below  for  paranitraniline. 
A  dry  solution  of  nitrous  anhydride  is  gradually  added  to  paranitr- 
aniline dissolved  in  a  mixture  of  equal  volumes  of  ethylic  acetate  and 
ether  at  a  temperature  of  —5°.  The  crystalline  precipitate  obtained 
contains  diazoparanitraniline,  paranitraniline,  and  diparadinitrodiazo- 
amidobenzene  (m.  p.  233°).  The  ethereal  filtrate  is  shaken  with  ice- 
cold  water,  to  extract  the  remainiug  diazoparanitraniline,  and  then 
the  isoparanitrodiazobenzene  is  extracted  with  very  dilute  ammonia. 

E.  C.  R. 
Action  of  Cyanogen  on  a-Acidylphenylhydrazides.  By  0.  Wid- 
MAN  (Ber.,  27,  1962 — 1968). — a-Isobutyrylphenylhydrazide,  which 
previously  has  been  described  as  an  oil,  can  be  obtained  crystalline  if 
a-isobutyryl-/3-acetylphenylhydrazide,  prepared  by  the  action  of  iso- 
butyric  chloride  on  acetylphenylhydrazide,  is  boiled  with  dilute 
sulphuric  acid  and  alcohol,  and  the  product  extracted  with  ether.  It 
crystallises  in  colourless  tablets  or  broad  needles,  and  melts  at 
46—48°. 

(i-Dicyan-cc-isohutyryljphenylhydrazme, 

CHMe2-CO-NPh-N:C(CN)-NHo. 

is  obtained  by  saturating  an  aqueous  solution  of  the  preceding  com- 
pound with  cyanogen  and  allowing  it  to  remain  in  a  closed  flask  for 
two  days.  It  melts  at  150°,  crystallises  in  beautiful,  colourless 
leaflets  or  tablets,  and  is  very  easily  decomposed  with  the  formation 
of  a  triazole-compound. 

/3-  Gyanodi-CL-  isohutyrylphenylhydrazine, 

CHMe2-CO-NPh-N:C(ISrH2)-C(]SrH2):N-]SrPh-CO-CHMe2, 
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is  obtained  together  with  the  preceding  compound,  and  may  be 
isolated  by  taking  advantage  of  its  being  less  soluble.  It  crystallises 
in  small,  short  needles  or  prisms,  and  melts  at  217°. 

Cyanisopropylphenyltriazole,    NPh<^     ^*  I         ,  is    obtained 

from  the  above  dicyanisobutyrylphenylhydrazine  by  evaporating  its 
alcoholic  solution  with  a  few  drops  of  hydrochloric  acid  or  by  allowing 
the  aqueous  solution  to  remain  exposed  to  the  air  for  some  time.  It 
crystallises  in  colourless,  six-sided  tablets,  or  large,  thin  plates,  and 
melts  at  7Q — 77°.  When  warmed  with  dilute  potassium  hydroxide,  it 
yields  isopropylphenyltriazolecarhoxyiic  acid ;  this  crystallises  in  plates 
containing  benzene,  ^vhich  melt  at  112°,  whilst  the  dry  substance 
melts  at  153°  with  evolution  of  gas.  The  amide  crystallises  in  small, 
colourless  pyramids,  and  melts  at  144 — 146°. 

Bladin  (Abstr.,  1892,  637)  has  prepared  a  cyanisopropylphenyltri- 
azole  by  heating  dicyanphenylhydrazine  with  isobutyric  anhydride ; 
it  yields  a  carboxylic  acid,  melting  at  135°,  and  an  amide,  melting  at 
127'5° — 128°.  The  author  has  repeated  Bladin's  experiments  and 
finds  that  he  was  working  with  impure  materials.  The  author 
obtained  the  above  triazole  by  the  action  of  isobutyric  anhydride  on 
dicyanphenylhydrazine. 

iS-Isohutyrylphenylhydrazide  is  obtained  by  the  action  of  isobutyric 
chloride  on  phenylhydrazine.  It  crystallises  in  rhombic  tablets  and 
melts  at  140°.  E.  C.  R. 

Diacid  Anilides.  By  Gr.  Tassinari  (Gazzetta,  24,  i,  444—449 ; 
compare  this  vol.,  i,  285). — On  heating  diacetanilide  with  acetic  acid, 
it  is  partially  converted  into  acetanilide,  acetic  anhydride  being 
formed. 

Parachlorodiacetanilide,  C6H4Cl*N'Ac2,  is  prepared  by  heating  para- 
chloracetanilide  with  acetic  anhydride  and  anhydrous  sodium  acetate  ; 
it  is  soluble  in  benzene,  alcohol,  or  ether,  and  separates  in  large 
crystals  melting  at  (:)6 — 67°.  One  acetyl-group  is  eliminated  on  treat- 
ing it  with  N/10  soda  at  70°. 

Metanitrodiacetanilide,  NOa'CeHi-NAc-i,  is  formed  on  heating  meta- 
nitroacetanilide  with  acetic  anhydride  and  sodium  acetate ;  it  is  very 
soluble  in  benzene  or  ether,  and  is  obtained  in  large,  colourless  crys- 
tals melting  at  76 — 77".  On  heating  with  N/10  soda,  it  is  converted 
into  metanitroacetanilide ;  this  forms  small,  colourless  crystals  melt- 
ing at  152 — 153°,  not  yellow  crystals  melting  at  140 — 141°,  as  stated 
by  Meyer  and  Stiiber  {Annalen,  165,  173). 

Monacetyloxanilide,  CieHuOaNj,  is  prepared  by  heating  oxanilide 
with  acetic  anhydride  and  sodium  acetate  in  a  reflux  apparatus ;  it  is 
a  crystalline  powder  melting  at  about  197 — 198°.  When  heated 
with  N/10  soda,  it  is  converted  into  diphenylethenylamidine. 

Ethenylparaditohjlamidine,  CieHigNa,  is  obtained  by  heating  acetyl- 
paraoxatoluidide  with  N/10  soda;  it  crystallises  in  colourless  needles 
and  melts  at  120—121°.  W.  J.  P. 

Study  of  the  Mono-  and  Bi-basic  Hydroxy-acids.     By  C.  A. 

BiscHOFF  {Annalen,  279,  163 — 188). — In  this  paper,  the  author  sum- 
VOL.  LXVI.   i.  2   0 
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marises  and  discusses  the  results  described  in  papers  bj  Walden 
and  himself  (the  two  following  abstracts,  and  this  vol.,  i,  493,  495, 
496,  525)  in  accordance  with  his  "  dynamical  hypothesis  "  (Abstr., 
1891,  892). 

On  heating  potassium  chloromalonate,  potassium  chloride  is  formed 
and  carbonic  anhydride  evolved ;  no  other  product  could  be  isolated. 
Potassium  chloromethyhnalonate  is  a  colourless,  crystalline  salt  which 
behaves  similarly  to  the  preceding  when  heated ;  if  it  is  heated  in 
heavy  petroleum,  small  quantities  of  acrylic  acid  (?)  are  formed. 

Propionylparatoluidide,  C6H4Me*NH'CO'CH2Me,  crystallises  in 
colourless  tablets  melting  at  126°.  Isohutyrylorthotoluidide  is  obtained 
in  colourless  needles  melting  at  115 — 116°  and  is  identical  with  a  sub- 
stance prepared  by  Tigerstedt  (Abstr.,  1893,  i,  51).  Isohutyryljpara- 
toluidide  crystallises  in  colourless  leaflets  melting  at  109",  Phenyl- 
acetylorthotoluidide^  CeHiMe'NH'CO'CHsPh,  is  obtained  in  colourless 
needles  melting  at  159°. 

Ladenburg's  formylorthotoluidide  {Ber.,  10,  1128)  is  really  oxalor- 
thotoluidide  :  when  heated  with  phosphorus  pentachloride,  it  yields 
oxalotoluidimidochloride,  C6H4Me-ISr!CCl*CCl!N*C6H4Me,  in  long,  yellow 
needles  melting  at  130—131°.  W.  J.  P. 

Derivatives  of  Malic  Acid.  By  C.  A.  Bischoff  and  P.  Walden 
(Annalen,  279,  130—137;  compare  Bischoff,  Abstr.,  1891,  1220).— 
Anilidosuccinanil  and  dichlormaleindianil  (compare  Bearis,  Inaug. 
Diss.,  Bonn,  1892)  are  formed  on  treating  malic  dianilide  with  phos- 
phorus pentachloride.  The  succinanil  is  also  obtained  by  heating 
maleic  acid  with  aniline  and  water;  it  is  then  accompanied  by 
aniline  maleate,  C2Ho(COOH)2(NH2Ph)2,  a  crystalline  substance 
melting  at  143—144°  (compare  Osipoff,  Abstr.,  1889,  124). 

The  fumaric  diparatoluidide  already  described  by  Bischoff  (Abstr,, 
1891,  1220)  and  Giustiniani's  parat oly If umar amide  (Abstr.,  1893,  i, 
264),  are,  in  all  probability,  maleic  diparatoluidide.  Phosphorus 
pentachloride,  in  absence  of  a  diluent,  acts  on  malic  diparatoluidide 
with  formation  of  paratoluidine  hydrochloride  and  chlorosuccinyltolyl, 
PHCl'CO 

I  ^N'CeHiMe,  which  crystallises  in.  slender  needles  melting 

CH2 — CO 

at  156 — 158°.  On  treating  malic  diparatoluidide,  suspended  in 
benzene,  with  phosphorus  pentachloride,  chlorosuccinic  diparatoluidide, 
CeHiMe-NH-CO-CHs-CHCl-CO-N'H-CeH^Me,  is  obtained.  It  decom- 
poses without  melting  at  above  250°,  and  is  accompanied  by  other 
substances  which  could  not  be  purified.  W.  J.  P. 

Derivatives  of  Tartaric  Acid.  By  C.  A.  Bischoff  and  P.  Walden 
(An7iale7i,  279,  138— 152).— Tartranilide  melts  at  263—264°,  whilst 
diacetyltartranilide  melts  at  214 — 215° ;  the  melting  points  given 
by  Polikin  (Abstr.,  1892,  54)  are  erroneous.  On  treating  tartranilide, 
suspended  in  benzene,  with  phosphorus  pentachloride.  dichlormalein- 
dianil and  anilanilidochlorosuccinic  monanilide,  (?) 

NPh:C(COOH)'CCl(NHPh>CO-NHPh, 

are  formed  ;  the  latter  melts  at  170 — 178°,  and  was  not  obtained  pure. 
The  supposed  piperazine  derivative,  described  by  Bischoff  and  others 
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(Abstr.,  1893,  i,  54,  564),  is  also  formed  in  this  reaction;  numerous 
unsuccessful  attempts  were  made  to  prepare  this  compound  from  di- 
anilidosuccinic  acid,  and  so  throw  light  on  its  constitution,  which  is 
still  problematic.      Chlorofumaric  dianilide, 

NHPh-CO-CH-CCl-CO-NHPh, 

is  not  formed  when  phosphorus  pentachloride  acts  on  tartranilide,  but 
it  is  readily  produced  by  the  interaction  of  chlorofumaric  chloride  and 
aniline;  it  crystallises  in  colourless  needles  melting  at  186°. 

The  four  substances  next  described  are  formed  on  treating  tartaric 
paratoluidide  with  phosphorus  pentachloride, 

CCl'CO 

1.  Toluidochloromaleintolyl,  ^  ^^  ^^    ^^^  [\  y-'^'CJIMe,  crys- 

tallises  in  yellow  prisms  melting  at  198 — 199° ;  this  substance  may 
equally  well  be  the  tautomeric  tolylchlorosuccintolyl. 

2.  A  ^Wc/iZoro- derivative, 

C6H4Me-N:CCl-CCi:CCl-CO-NH-C6H4Me(?), 

is  obtained  in  white  needles  melting  at  192 — 192*5°. 

3.  Tolyltoluidochlorosuccinic  monotoluidide, 

C6H4Me-]S^:C(COOH)-CCl(]S'H'C6H4Me)-CO-NH-C6H4Me, 

crystallises  in  yellow^  needles  melting  at  186°. 

4.  A  substance  of  the  composition  C25H3iI^301P07,  which  forms  an 
amorphous,  colourless  powder  melting  at  220 — 221° ;  it  is  readily  de- 
composed by  dilute  soda. 

Tartaric  di-oc-naphthalide, 

CioH7-NH-CO-CH(OH)-CH(OH)-CO-I^H-CioH7, 

prepared  by  heating  tartaric  acid  with  a-naphthylamine  at  180°,  crys- 
tallises in  colourless  needles  melting  at  214°.  It  readily  yields  a 
diacetyl- deriYSitive  which  forms  colourless  needles  melting  at  260°. 
On  heating  the  naphthalide  with  benzoic  chloride,  the  dihenzoyU 
derivative  is  obtained;  it  melts  at  215 — 217°  with  decomposition, 
and  is  accompanied  by  benzoyl-a-naphthalide. 

Tartaric  di- (3-naphthalide  crystallises  in  silvery  leaflets  melting  at 
280°.  Its  ^Zmce^i/Z-derivative  is  obtained  in  colourless  needles  melting 
at  240°,  whilst  the  dibenzoyl-deriysitiye  forms  white,  nodular  crystals 
melting  at  179 — 180°  ;  the  latter  substance  is  accompanied  bvbenzoyl- 
,/3.naphthalide.  W.  J.  P. 

Derivatives  of  "  PhenocoU,"  of  Paramidophenetoil,  and  of 
Anisidine.  By  F.  Nicola  (Ghem.  Centr.,  1894,  i,  418—419  ;  from 
Ann.  Ghim.  Farm.,  18,  353 — 365). — The  knowledge  of  "phenocoll," 
OEt'C6H4*NH'CO*CH2*NH2,  and  its  derivatives  being  somewhat  un- 
certain, the  author  has  restudied  the  subject.  The  free  base  was 
prepared  from  the  commercial  chloride.  It  forms  white  needles 
soluble  in  alcohol  and  in  boiling  water ;  the  crystals  contain  IH2O, 
which  they  lose  at  80 — 90°,  and  the  anhydrous  base  then  melts  at 
i)9'5° ;    at   a    slightly    higher    temperature    ammonia    is    evolved, 

2  0  2 
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leaving  a  residue  which  gives  a  fine,  reddish -violet  coloration  with 
ferric  chloride.  The  platinochloride  forms  anhydrous,  yellow  prisms, 
whilst  the  chloride  crystallises  with  1  mol.  aq.  "  Gyanacetophenocoll," 
OEt-C6H4-NH-CO-CH2-NH-CO-CH2-CN,  obtained  by  the  action  of 
cyanacetic  acid  on  phenocoll,  yields  white  crystals  melting  at  28°. 
When  oxidised  with  potassium  permanganate,  it  yields  '' phenocoU- 
oxamic  acid;'  OEt-C6H4-N'H-CO-CH2-NH-CO-COOH,  forming  small, 
white  crystals  soluble  in  alcohol  or  water ;  it  melts  and  decomposes 

at  202°. 

Cyanacetoparamidophenetoil,  OEt-CeHi'NH-CO'CHa'CN',  is  obtained 
by  the  action  of  ethylic  cyanacetate  on  paramidophenetoil.  It  crystal- 
lises in  white  needles  melting  at  180 — 181°.  When  oxidised  with 
potassium  permanganate,  it  yields  ethoxyphenyloxamic  acid, 

OEt-C6H4-NH-CO-COOH, 

in  small,  white  crystals  melting  and  decomposing  at  180°. 

Gyanacetoanisidine,  OMe'C6H4-N'H'CO-CH2-CN",  forms  glistening, 
white  needles  melting  at  136°  ;  it  yields  methoxyphenyloxamic  acid  on 
oxidation. 

Iliethoxyphenylmalonamide,  CH2(CO*NH*C6H4'OEt)2,  and  dimethoxy- 
pJienylmalonamide  are  formed  as  bye-products  during  the  preparation 
of  the  two  last-named  cyano-derivatives.  L.  T.  T. 

Amidoguanidine.  ByG.  Pelljzzari  and  G.  Cuneo  {Gazzetta,  24, 
i,  450 — 467;  compare  Pellizzari,  Abstr.,  1892,  579). — Amidoguani- 
dine is  readily  prepared  by  heating  an  alcoholic  solution  of  hydrazine 
hydrochloride  with  cyanamide  in  a  reflux  apparatus  (compare  Thiele, 
Abstr.,  1892,  1295). 

Orthotolylamidoguanidine,  NH2'C(]S'H)'NH'^H*C7H7,  is  prepared 
by  boiling  an  alcoholic  solution  of  orthotolylhydrazine  hydrochloride 
and  cyanamide.  A  poor  yield  of  the  base  is  obtained  on  heating 
orthotolylhydrazine  hydrochloride  and  guanidine  carbonate  at 
150 — 160°.  The  hydrochloride  crystallises  in  large,  red  prisms  melt- 
ing at  212" ;  it  is  soluble  in  alcohol  or  water.  The  nitrate  crystal- 
lises in  colourless  needles  and  melts  at  206"5°.  The  platinochloride 
is  obtained  in  beautiful,  yellow  needles,  whilst  the  pierate  crystallises 
in  massive,  yellow  needles  melting  at  206°. 

Faratolylamidoguanidine  is  prepared  in  a  similar  way  to  its  ortho- 
isomeride.  Its  hydrochloride  crystallises  in  transparent  scales  melting 
at  196"5°,  and  is  very  soluble  in  water  or  alcohol.  The  nitrate  is  ob- 
tained in  colourless  laminae  melting  at  181°,  and  is  sparingly  soluble 
in  water.  The  platinochloride  separates  from  its  aqueous  solution  in 
red  crystals,  whilst  the  pierate  crystallises  in  yellow  needles  melting 
at  212°. 

a-Naphthylamidoguanidine,  N'Il2*C  (NH)  •N'H'NH'doH;,  prepared 
from  cyanamide  and  a-naphthylhydrazine  hydrochloride,  yields  a 
hydrocldoride  which  crystallises  in  small,  colourless  needles  meltiug 
at  166°.  The  platinochloride  is  obtained  as  a  yellow,  crystalline 
powder. 

p-Naphthylamidoguanidine  hydrochloride  separates  from  aqueous 
solution  in  minute  crystals  which  decompose  at  250 — 260° ;  it  is  very 
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soluble  in  alcohol,  sparingly  so  in  cold  water.  The  oiitrate  forms 
small  crystals  melting  at  230°,  and  is  sparingly  soluble  in  water. 
The  plat ino chloride  is  a  red,  crystalline  powder,  whilst  the  picrate  is  a 
yellow,  crystalline  powder  sparingly  soluble  in  water. 

The  salts  of  the  fcolyl-  and  naphthyl-amidoguanidines  reduce  am- 
moniacal  silver  nitrate,  and  do  not  react  with  benzaldehyde.  The  free 
bases  could  not  be  isolated,  as  they  decompose  as  soon  as  formed. 

EthylpJienylamidoguanicUne,  NH2-C(NH)-NH*NEtPh,  is  prepared 
by  heating  a-ethylphenylhydrazine  hydrochloride  with  cyanamide ; 
the  platinochloride  is  obtained  as  a  yellow,  flocculent  precipitate 
melting  and  decomposing  at  150°.  The  picrate  crystallises  in  red 
prisms  melting  at  224° ;  it  is  accompanied  by  another  picrate  which 
crystallises  in  transparent  scales  melting  at  269°. 

Phenylamidometliylguanidine,  N'H2'C(NH)-NMe'NHPh,  is  obtained 
by  heating  hydrazomethylphenyl  hydrochloride  with  cyanamide  in 
alcoholic  solution.  The  hydrochloride  crystallises  in  white,  trans- 
parent prisms,  melts  at  227°,  and  is  very  soluble  in  water  or  alcohol ; 
the  platinochloride  is  obtained  in  thin,  red  needles.  The  nitrate, 
which  forms  white  crystals  melting  and  decomposing  at  105 — 106°, 
is  very  soluble  in  water  or  alcohol.  The  picrate  crystallises  in  yellow 
needles  melting  and  decomposing  at  215^".  "W.  J.  P. 

Guanazole  and  its  Derivatives.    By  G.  Pellizzari  (rOrosi,  17, 
143 — 155, 185 — 192  ;  compare  Abstr.,  1892,  356). — Faratolylguanazolej 
CrNH)'NH 
TVTTT  /-i/ATTTN^-''^'^'-^''  ^^  obtaiucd,   with  evolution  of    ammonia,  on 

heating  paratolylhydrazine  hydrochloride  with  dicyanodiamide  in 
molecular  proportion,  at  140 — 200° ;  it  crystallises  in  yellowish  prisms, 
melts  at  172°,  and  is  soluble  in  water  or  alcohol.  It  dissolves  in 
acids,  and  is  reprecipitated  on  adding  potash  ;  this  fact  is  taken 
advantage  of  in  its  purification.  The  hydrochloride,  CaNsH^'CvHvjHCl, 
crystallises  in  white  needles  melting  at  256°,  and  is  readily  soluble  in 
water  or  alcohol.  The  platinochloride,  (C9N^5Hii)2,H2PtCl6,  crystallises 
in  lustrous,  yellow  needles  melting  at  93°.  The  nitrate,  Cg^oHnjHN'Oa, 
separates  from  water  in  aggregates  of  small  needles  melting  at  155°. 
The  picrate  crystallises  in  transparent,  yellow  needles  melting  at  218°. 

Orthotolylguanazole,  C2l!^5H4*C7H7,  is  prepared  by  a  process  similar 
to  that  which  yields  its  para-isomeride  ;  it  forms  large,  reddish  crys- 
tals melting  at  159°,  and  is  soluble  in  water  or  alcohol.  The  hydro- 
chloride separates  in  large,  hard  crystals  melting  at  202°.  The  nitrate 
crystallises  in  prisms  melting  at  226°,  and  is  sparingly  soluble  in 
water.  The  picrate  separates  from  its  aqueous  solution  in  small 
crystals  melting  at  212". 

j3-Naphthylguanazole,     CaNsHi'CioHv,    crystallises     in    transparent 

laminae  melting  at  199° ;  it  is  soluble  in  alcohol,  but  only  sparingly 

so  in  water.     The  hydrochloride  crystallises  in    thin,   white  needles 

melting   at  255°.     The  platinochloride  is  obtained  in   very  minute, 

yellow  crystals,  and  is  sparingly  soluble  in  water. 

-r..       7       ,    ,  .      ^(NH)-NMe^  ^,^,     .  ,,     ,      .. 

Phenylmetnylguanazole,    i  ^-NPh,  is  prepared  by  heatmg 
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methylphenylhydrazine  hydrochloride  with  dicyanodiamide  at  130° ; 
it  forms  small,  white  crystals  melting  and  decomposing  at  208°,  and 
is  soluble  in  water  or  alcohol.  The  hydrochloride  is  very  soluble  in 
water,  and  crystallises  in  transparent  prisms  which  do  not  melt  at 
275° ;  the  platinochloride  crystallises  in  small,  yellow  needles,  whilst 
the  nitrate  forms  large,  yellowish  crystals  which,  at  245°,  melt  and 
decompose. 

Guanazole,    lA.  ^/t^tttn^-^-^'  ^^  most  readily  prepared  by  heating 
JNxi*L'(JN  Jl) 

hydrazine  monohydrochloride  and  dicyanodiamide  with  alcohol  at 
100° ;  only  a  small  yield  of  guanazole  is  obtained  on  heating  without 
alcohol.  It  crystallises  from  water  in  beautiful,  transparent,  mono- 
symmetric  crystals  melting  at  206° ;  a  :  h  :  c  =  4'2743  :  1  :  2'4967. 
^  =  88°  14'.  It  is  soluble  in  water  or  alcohol,  but  insoluble  in  ether, 
chloroform,  or  benzene ;  its  aqueous  solution  has  a  feebly  alkaline 
reaction,  and,  on  the  addition  of  potassium  nitrite  and  acid,  deposits  a 
yellow  m^ro50-derivative.  On  crystallising  a  solution  of  guanazole  in 
hydrochloric  acid,  the  dihydrochloride  is  obtained  in  long  needles  melt- 
ing at  145° ;  it  has  a  strongly  acid  reaction,  and  dissociates  in  aqueous 
solution.  The  monohydrochloride  is  obtained  by  repeatedly  evaporat- 
ing the  aqueous  solution  of  the  acid  salt  with  water  or  alcohol ;  it 
crystallises  in  white  prisms  melting  at  100°,  and  is  very  soluble  in 
water  or  alcohol ;  no  platinochloride  could  be  prepared.  The  sulphate, 
02^6115,112804,21120,  separates  from  its  solution  in  small,  white 
prisms  which  lose  their  water  at  100° ;  the  nitrate,  C2N5H5,HN03,  is 
obtained  in  very  small  crystals  melting  at  165°,  and  is  very  soluble  in 
water;  the picrate,  02^535, C6H3N3O7,  crystallises  in  flat  needles  melt- 
ing at  245°.  Guanazole  silver  nitrate,  C2]N'5H5,AgN03,  is  obtained  by 
adding  silver  nitrate  to  an  aqueous  solution  of  guanazole;  it  forms 
white  flocks  soluble  in  nitric  acid  or  ammonia,  and  slowly  blackens 
on  exposure  to  light;  guanazole  copper  sulphate,  C2N6H5,CuS04,5H20, 
is  a  green,  crystalline  precipitate,  obtained  on  adding  copper  sul- 
phate to  a  solution  of  guanazole  ;  it  loses  its  water  at  200°.  A  sub- 
stance of  the  composition  2C2N'5H4HgCl,HgCl2,  is  precipitated  as  a 
white  powder  on  adding  mercuric  chloride  to  an  aqueous  solution  of 
guanazole ;  it  is  insoluble  in  water,  but  dissolves  in  acids.  On  dis- 
solving it  in  warm  hydrochloric  acid,  and  cooling,  a  suhstance  of  the 
composition  2 (02^5115,1101), HgCl2  separates  in  long,  white  needles; 
whilst  if  crystallised  from  water,  nodular  masses  of  white  needles  of 
a  suhstance  of  the  composition  02N"5H5,II01,HgCl2  separate. 

W.  J.  P. 

Synthesis  of  Hydroxy-aromatic  Bases.  By  M.  Nencki  (Ber., 
27,  1969 — 1979). — The  condensation  products  of  chloracetopyrogallol 
or  chloracetocatechol  and  quinoline  are  readily  decomposed  by  alkalis  ; 
the    corresponding  derivatives  of    isoquinoline,  however,    are    more 

OO'CH 
stable.        Catecholglycoisoquinoline,    OH'06H3<^        -vri-iTr      +     2H2O, 

O — NO9H7 

is  prepared  from  the  chloride  (see  below)  by  the  action  of  alkalis  or 
ammonia,  and  forms  glittering,  orange-coloured  crystals  which  darken 
on  drying;  the  base  gives  a  red  coloration  with  highly  dilute  ferric 


I 
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chloride,  whilst  with  excess  of  the  latter  the  colour  is  green ;  both 
the  chloride  and  the  base  dye  cotton  mordanted  with  iron,  aluminium, 
or  chromium  salts,  black,  yellow,  or  reddish-brown  respectively.  The 
chloride,  C6H3(OH)2-CO-CH2-C9NH7Cl  +  ^HaO,  is  prepared  from 
chloracetocatechol  and  isoquinoline,  and  forms  colourless  crystals. 
The  sulphate,  tartarate,  and  oxalate  are  crystalline,  and  are  decomposed 
completely  by  the  action  of  alkalis  in  excess,  indicating  that  the  base 
is  actually  an  anhydride,  as  represented  above.  Pyrogallolglycoiso- 
quinoline  crystallises  in  small,  rose-coloured  hexagonal  plates,  and  is 
decomposed  by  boiling  with  water  or  exposure  to  air.  The  hydrochlo- 
ride, C6H2(OH)3*CO'CH2*C9NH7,HCl,  crystallises  in  slender,  colourless 
needles.  The  platinochloride  crystallises  with  3  or  4  H2O,  according 
to  circumstances,  in  small,  yellow  needles.  Pyrogallolglycotetrahydro- 
guinoline,  C6H2(OH)3'CO'CH2'C9N'Hio,  is  prepared  in  a  similar  manner 
to  the  preceding  compounds,  and  is  deposited  from  alcohol  in  yellow 
crystals  melting  at  177 — 178°.  It  forms  amorphous,  yellow,  metallic 
salts,  and  does  not  combine  with  acids.  The  sulphonic  acid, 
Oi7Hi6N04*S03H,  crystallises  in  colourless  plates  melting  at  188°.  By 
the  action  of  phenylhydrazine  on  the  tetrahydroquinoline  derivative, 
under  the  most  varied  conditions,  the  compound, 

C6H3(OH)3-C(]S'-:N'HPh)-CH2-NH-]^HPh, 

is  formed;  it  crystallises  in  slender,  yellow,  silky,  lustrous  needles 
melting  at  214 — 215°.  Catecholglycotetrahydroquifioline,  CnHnNOs, 
is  prepared  in  a  similar  manner  to  the  pyrogallol  derivative,  and 
crystallises  in  yellow,  lustrous  plates  melting  at  170°.  The  sulphonic 
acid,  CnHieNOs'SOsH,  is  crystalline,  and  gives  a  deep-red  coloration 
with  ferric  chloride  or  nitric  acid.  Tetrahydroisoquinoline  is  oxid- 
ised by  the  action  of  the  chloroketones  which  then  combine  with  the 
resulting  isoquinoline  in  the  manner  described  above. 

4  3  1 

Vanillethylenequinoline,  OH'C6H3(OMe)*CH!CH*C9NH6,  is  prepared 
by  the  action  of  hydroxymethoxybenzaldehyde  [CH  :  OMe  :  OH  = 
1  :  3  :  4]  on  quinaldine,  and  crystallises  in  glittering,  yellow  plates 
melting  at  182°.  It  dissolves  sparingly  in  acids,  forming  crystalline 
salts,  is  insoluble  in  alkali  carbonates,  and  gives  a  yellowish-red 
coloration  with  ferric  chloride.  The  sodium  salt  is  yellow  and  crys- 
talline. The  hydrochloride  crystallises  in  red  needles  with  2-2-H2O  ; 
the  plaiinochloride  is  red  and  amorphous.  The  dihromide, 
Ci8Hi5Br202N,  forms  yellow  crystals,  it  darkens  at  220°,  but  does 
not  melt,  and  dissolves  in  concentrated  sulphuric  acid  without  evolu- 
tion of  hydrogen  bromide.  On  reduction,  by  means  of  sodium  in 
alcoholic  solution,  the  base  is  converted  into  vanillethyltetrahydro- 
quinoline,  OH*C6H3(OMe)*CH2'CH2'C9NHio,  which  forms  colourless 
crystals  melting  at  88°,  and  is  not  poisonous.  The  yield  is  good. 
The  hydrochloride  crystallises  in  pale  yellow  needles,  and  gives  a 
characteristic  red  coloration  with  ferric  chloride  or  dilute  nitric  acid. 
Piperonethylenequiiioline  is  prepared  in  a  similar  manner  from  quin- 
aldine and  piperonal ;  it  crystallises  in  pale  yellow  needles,  melts  at 
165°,  and  gives  no  coloration  with  ferric  chloride.  The  hydrochloride  • 
crystallises  in  red  needles.     Opianic  acid  and  quinaldine  condense, 
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forming  opia7iylquinaldlne,  C2oHnN04,  which  crystallises  with  IHzOin 
colourless  needles,  melts  at  103°,  becomes  yellow  and  anhydrous  at 
105°,  and  melts  again  at  174 — 175°.  It  is  readily  soluble  in  dilute 
acids,  insoluble  in  alkalis,  but  is  hydrolysed  by  the  prolonged  action 
of  soda.  The  compound  is  optically  inactive,  its  constitution  and 
relationship  to  burberine,  with  which  it  is  isomeric,  are  being  investi- 
gated. The  hydrochloride  crystallises  in  yellow  needles.  Two  platino- 
chlorides  were  obtained,  the  one,  (C2oHi7N04)2,H2PtCl6,  is  yellow  and 
amorphous,  the  other  forms  hydrated  crystals. 

Crystalline  condensation  products  of  dihydroxybenzaldehyde 
[CH  :  OH  :  OH  =  1:3:4]  and  furfuraldehyde  with  quinaldine  have 
also  been  prepared.  In  common  with  piperonethylenequinoline,  they 
are  reduced  to  colourless,  crystalline  bases,  when  treated  in  alcoholic 
solution  with  sodium;  the  yield  is  almost  quantitative. 

J.  B.  T. 

Refraction  Constants  of  Coumarone  and  of  Indene.  By  G. 
Gennart  (Gazzetta,  24,  i,  468 — 474). — The  author  has  determined  the 
refraction  constants  of  coumarone  for  the  rays  Ha,  H/3,  H-y,  and  D  at 

16-3^     The  values   for  the  line  Ha  are  for  P  J!^_ZlL.,    60-6   (ob- 

/«„  -1 

served)  and  60*2  (calculated)  :  for  P ,  34*89  (observed) 

(/«=„.  +  -^y 

and  34-78  (calculated). 

Some  measurements  were  also  made  with  indene  ;  the  sample  used, 
however,  contained  oxygen,  and  the  results  obtained  are  not  so  trust- 
worthy as  those  given  by  Perkin  (Trans.,  1894,  228).         W.  J.  P. 

Benzoic  Peroxide,  an  Oxidation  Product  of  Benzaldehyde. 

By  E.  Erlenxeyee,  Jun.  (Ber.,  27,  1959— 1962).— The  author  has 
obtained  benzoic  peroxide  from  the  mother  liquor  of  the  condensa- 
tion products  of  benzaldehyde  with  acetic  anhydride,  after  it  had 
been  exposed  to  the  air  for  some  time.  Benzoic  peroxide  is  easily 
obtained  by  allowing  a  mixture  of  benzaldehyde  and  acetic  anhydride, 
mixed  with  sand,  to  remain  exposed  to  the  air  for  three  days.  The 
product  has  a  strong  odour  of  ozone,  which  can  be  easily  detected  by 
potassium  iodide  and  starch,  and  yields  benzoic  peroxide  when  ex- 
tracted with  warm  ether.  Benzoic  peroxide  is  also  obtained  in  the 
same  way  from  a  mixture  of  benzaldehyde  and  benzoic  anhydride. 

The  author  was  unable  to  obtain  benzoic  peroxide  from  benzalde- 
hyde when  acetic  acid,  benzene,  ether,  or  ethylic  benzoate  was  substi- 
tuted for  acetic  anhydride.  E.  C.  R. 

Preparation  of  Diphenylacetaldehyde  and  Synthesis  of 
Tolane  Derivatives.  By  P.  Pritsch  (A7i7ialen,  279,  319—323; 
compare  this  vol.,  i,  502,  507). — Dichloracetal  condenses  with  hydro- 
carbons to  form  asymmetric  disubstitution  derivatives  of  dichlor- 
ethane,  CHX2*CHCl2,  which,  on  treatment  with  potash,  pass  into  the 
corresponding  derivatives  of  monochlorethylene,  CXjICHCl.  These 
again,  when  acted  on  with  sodium  ethoxide,  react  in  two  different  ways. 
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Diphenylmonochloretliylene  yields,  as  chief  prodncfc,  diphenylvinyl 
ethyl  ether,  CPho'CH-OEt,  accompanied  by  a  small  amount  of  tolane, 
CPhiCPh,  whereas  ditolyl-,  dianisyl-,  and  diphenetyl-monochlor- 
ethylene  do  not  yield  substituted  vinyl  ethyl  ethers,  bat  are  entirely 
converted  into  the  corresponding  para-substituted  tolanes. 

A.  H. 

Metahydroxyacetophenone.  By  P.  Biginellt  (Gazzetta,  24,  i, 
437 — 444). — MetamMoacetophenone,  C6H3Ac*]S'H2,  is  prepared  by  re- 
ducing metanitroacetophenone  w^ith  tin  and  hydrochloric  acid ;  it 
crystallises  in  thin,  yellow  laminae,  and  melts  at  93 — 94°.  The  hydro- 
chloride crystallises  in  micaceous  laminae,  melting  and  decomposing 
at  167 — 168° ;  it  is  very  soluble  in  water,  and  is  partly  converted  into 
another  hydrochloride  on  boiling  with  alcohol.  jSTo  platinochloride 
could  be  prepared. 

Metahydroxyacetophenone,  CeHgAcOH,  is  obtained  by  diazotising 
the  hydrochloride  of  the  preceding  base  with  potassium  nitrite ;  the 
diazo-com pound  gradually  decomposes,  yielding  the  hydroxy-deriva- 
tive,  which  is  ultimately  obtained  in  small  needles  melting  at  92 — 93°. 
It  has  a  phenolic  odour,  and  is  soluble  in  dilute  soda,  being  pre- 
cipitated from  the  solution  by  carbonic  anhydride.  It  gives  no  colour 
reaction  with  ferric  chloride.     No  hydrazone  could  be  isolated. 

Metahydroxyphenylmethylcarbinol,  OH'CeHs'CHMe'OH,  is  formed  on 
reducing,  with  sodium  amalgam,  the  preceding  compound  dissolved  in 
methylic  alcohol ;  it  crystallises  in  small  prisms,  and  melts  at 
116—117°.  W.  J.  P. 


Resacetophenone.  By  A.  Wechsler  {Monatsh.,  15,  239 — 248). — 
When  dihydroxyacetophenone  (resacetophenone)  is  treated  with 
alkaline  permanganate,  it  is  only  partially  converted  into  acetic 
acid  and  a  resinous  substance,  which  has  not  been  further  examined. 
The  greater  part  of  the  original  substance  is  recovered  unaltered. 
When  treated  with  alcoholic  soda  on  the  water-bath,  only  a  very  small 
quantity  of  acetic  acid  is  formed,  and  this  is  probably  due  to  the 
oxidising  action  of  the  alkali. 

Bihromodihydroxyacetophenone  is  obtained  by  adding  excess  of  bro- 
mine to  an  acetic  acid  solution  of  dihydroxyacetophenone.  It  sepa- 
rates in  small,  lustrous  crystals,  melts  at  173 — 174°,  and  turns  red  on 
exposure  to  air. 

Dihydroxyacetophenoneoxime  separates  in  pale,  yellowish-green 
crystals,  melts  and  decomposes  at  198 — 200°,  and,  with  ferric  chloride, 
gives  a  coloration  similar  to  that  of  dihydroxyacetophenone. 

Diethoxyacetophenone,  obtained  in  the  usual  way,  crystallises  in 
triclinic  needles,  melts  at  78°,  is  insoluble  in  water,  alkali  hydroxides 
and  carbonates,  and  gives  no  coloration  with  aqueous  ferric  chloride. 
It  yields  a  crystalline  brominated  derivative,  and  gives  a  green  solu- 
tion with  concentrated  nitric  acid.  When  heated  with  concentrated 
hydrochloric  acid  at  160°,  it  is  converted  into  a  brownish-red  dye, 
which  is  insoluble  in  alkali  carbonates,  but  dissolves  in  alkali  hydr- 
oxides, yielding  a  beautiful  bright-red  solution.  E.  C.  R. 
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Action  of  Nitrosyl  Chloride  on  Menthone.  By  A.  Baeyer  and 
0.  Manasse  (Ber.,  27,  1912 — 1915). — Claisen  and  Manasse  have 
shown  that,  under  suitable  conditions,  camphor  is  readily  converted 

by  amylic  nitrite  into  the  isonitrosoketone,  CH<^Qp^^.^Q>C!N-OH, 

from  which  the  corresponding  camphorquinone  may  be  prepared 
(Abstr.,  1893,  i,  479).  The  authors  have  endeavoured  to  convert 
the  analogous  menthone  into  similar  derivatives,  but  found  that  in 
this  case  the  action  proceeds  in  a  different  manner,  a  tertiary  nitroso- 

derivaiive,  CH2<pp^e7rrQyQQ>CH2,  being  obtained.    It  is  prepared 

by  adding  amylic  nitrite  very  slowly  to  a  mixture  of  menthone  and 
hydrochloric  acid,  then  shaking  the  product  with  ice,  and  adding 
dilute  soda ;  the  residual  oil  contains  undissolved  nitrosomenthone, 
which,  after  recrystallisation  from  ether,  forms  lustrous  needles,  and 
melts  at  112'5°,  undergoing  decomposition.  The  chief  product  of  the 
action  of  the  amylic  nitrite  is,  however,  found  in  the  soda  solution,  and 
is  an  open  chain  acid,  derived  from  nitrosomenthone  by  the  addition 
of  the  elements  of  water  ;  it  has  the  constitution, 

CHMe2-C(]SrOH)-CH2-CH2-CHMe-CH2-COOH, 

the  opening  of  the  chain  taking  place  between  the  carbonyl  group, 
and  the  carbon  atom  combined  with  the  isopropyl  group.  This  acid, 
dimetJiyl-2 : 6-oximido-'S-octanic  acid,  forms  crystals  which  melt  at 
98*5°,  and,  on  boiling  with  dilute  acids,  yields  the  corresponding 
ketonic  acid,  which  is  identical  with  the  oxymenthylic  acid  described 
by  Arth  (Abstr.,  1886)  and  Mehrlander  (Inaug.  Diss.  Leipsig,  1887). 

H.  G.  C. 
Removal  of  Hydrogen  from  Hydrogenised  Benzenecarb- 
oxylic  Acids.  By  A.  Einhorn  and  R.  Willstatter  (Annalen,  280, 
88 — 95). — The  method  described  consists  in  heating  the  acid  for  two 
hours  at  200°  with  the  theoretical  quantity  of  bromine,  calculated  on 
the  scale  of  one  molecular  proportion  of  the  halogen  for  every  two 
atoms  of  added  hydrogen.  Paratoluic  acid  is  obtained  almost 
quantitatively  from  A^-tetrahydroparatoluic  acid  (following  abstract) 
and  from  hexahydroparatoluic  acid  (paraoctonaphthenic  acid, 
Markovnikoff,  this  vol.,  i,  245),  whilst  A^-tetrahydroterephthalic 
acid  and  fumaroid  hexahydroterephthalic  acid  yield  terephthalic  acid. 
Less  satisfactory  results  are  obtained  with  ortho-  and  metahexa- 
hydrotoluic  acids,  and  it  does  not  appear  that  carboxy-derivatives 
of  other  polymethylene  systems  behave  in  this  way.  M.  0.  F. 

Hydrogenised  Paratoluic  Acids.  By  A.  Einhorn  and  R. 
Willstatter  (Annalen,  280,  159 — 165 ;  compare  Abstr.,  1893,  i, 
713). — Hexahydroparatoluic  acid  (this  vol.,  i,  245)  was  brominated 
by  the  method  described  by  v.  Baeyer  (Abstr.,  1888,  1075),  sufficient 
bromine  being  employed  for  the  introduction  of  one  atom  of  the  halo- 
gen. a-Bromohexahydrojoaratoluic  acid  prepared  in  this  way  melts 
at  71 — 72° ;  it  is  scarcely  soluble  in  water,  but  dissolves  readily  in  all 
other  ordinary  solvents.  Dissolved  in  soda,  it  remains  unattacked 
by  a  cold  solution  of  potassium  permanganate. 
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^^-Tetrahydroparatoluic  acid  is  obtained  from  the  foregoing  com- 
pound on  removing  hydrogen  bromide  by  means  of  hot  quinoline,  the 
substance  being  purified  by  distillation  in  a  current  of  steam  ;  it  forms 
odourless  needles  aud  plates,  and  melts  at  132°.  Potassium  per- 
manganate is  immediately  decolorised  by  its  alkaline  solution, 
although  it  remains  unattacked  when  boiled  with  potassium  ferri- 
cyanide,  and  has  no  reducing  action  on  cupric  acetate  or  an  ammo- 
niacal  silver  solution.  The  amide  crystallises  in  flat,  lustrous 
needles,  and  melts  at  148°.  M.  0.  F. 

Paramethylenedihydrobenzoic  acid.  By  A.  Einhorn  and  R. 
WiLLSTATTER  {AnnaUfi,  280,  96—159 ;  compare  Abstr.,  1893,  i,  713, 
and  Einhorn  and  Tahara,  Abstr.,  1893,  i,  378). — The  reduction  of 
tins  acid  has  yielded  results  which  cause  the  authors  to  so  far 
modify  the  view  of  its  constitution  adopted  by  Einhorn  and  Tahara 

^CH'CHav 
{loc.   cit.)   as  to  represent  it  by  the  formula  C^- — CHg — ^C'COOH. 

It  is,  therefore,  A^*  ^-paramethylenedihydrobenzoic  acid,  this  conclu- 
sion having  been  arrived  at  on  the  following  grounds  : — The  hydrogen- 
ised  acid,  C8H14O2,  obtained  by  reducing  paramethylenedihydrobenzoic 
acid  does  not  agree  in  properties  with  any  of  the  isomeric  hexahydro- 
paratoluic  acids,  and  the  product  of  incomplete  reduction  is  found 
to  be  quite  unlike  its  isomeride,  A^-tetrahydroparatoluic  acid  (pre- 
ceding abstract).  On  the  other  hand,  since  paratoluic  acid  is  formed 
when  2HBr  are  eliminated  from  the  dihydrobromide  of  para- 
methylenedihydrobenzoic acid,  it  is  clear  that  the  latter  must  belong 
to  the  series  of  hydrogenised  paratoluic  acids,  especially  as,  on  re- 
duction, it  yields  Markovnikoff's  liquid  hexahydroparatoluic  acid. 
Moreover,  although  the  existence  of  an  unsaturated  dihydrobromide 
appears  inconsistent  with  the  presence  of  only  two  double  linkings  in 
the  original  substance,  it  is  reasonable  to  suppose  that  the  central 
methylene  group  is  but  loosely  attached.  Of  the  carbon  atoms  to 
which  it  is  united,  one  occupies  the  para-position  relatively  to  the 
carboxyl  group,  three  alternatives  offering  themselves  in  the  choice  of 
a  position  for  the  second,  as  represented  by  the  following  types : 

^  /|\  /i\ 

CM2  CM2 


CH2 


COOH  COOH  COOH 


Evidence  is  brought  forward  against  the  first  and  second  of  these, 
the  acceptance  of  the  third  being  quite  justified  by  its  complete 
accordance  with  the  results  of  the  authors'  experiments.     Of  the  two 


forms. 


/CH:CH.  /CH-CH2. 

CH^CH^-^C-COOH  and  Cf-CH  — ^C-COOH, 


the  latter  best  explains  the  formation  of  A^-tetrahydroparatoluic  acid 
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by  the  displacement  of  hydrogen  by  bromine  in  the  intermediate 
A'*-dihydrobromide.  Finally,  in  regard  to  the  breaking-down  of  the 
molecule,  this  can  obviously  take  place  either  at  a  linking  common  to 
both  pentamethylene  systems,  giving  rise  to  hydrogenised  paratoluic 
acids,  or  at;  some  point  in  the  periphery,  in  which  case  a  substituted 
pentamethylenecarboxylic  acid  is  formed. 

The  analogy  existing  between  anhydroecgonine  and  tropidine,  if 
extended  to  paramethylenedihydrobenzoic  acid  and  tropilidene, 
suggests  the  representation  of  the  latter  by  the  formula 

(compare  Merling,  Abstr.,  1892,  359). 

The  following  facts  appear  for  the  first  time  : — The  tetrahromide  of 
paramethylenedihydrobenzoic  acid,  C7H7Br4'COOH,  is  obtained  pure 
by  repeated  crystallisation  from  a  mixture  of  formic  and  glacial 
acetic  acids,  and  melts  at  174 — 175° ;  its  alkaline  solution  immedi- 
ately decolorises  potassium  permanganate,  indicating  its  unsaturated 
character. 

PTT  •PTT'POOTT 

T'^-A'-^-l :  4!-Ethylcyclopentenecarhoxylic  aacZ,  CHEt<:^  i  , 

obtained  by  the  reduction  of  paramethylenedihydrobenzoic  acid  with 
sodium  amalgam  at  the  ordinary  temperature,  has  already  been  fully 
described  as  "  tetrahydroparatoluic  acid"  (Abstr.,  1893,  i,  713). 

r^-A^-1  :  4i-Ethylcyclopenteneca7-hoxyl{c  acid  was  not  obtained  in  the 
solid  state,  and  could  only  be  distinguished  from  the  foregoing  acid 
by  means  of  the  amide,  which  melts  at  185°. 

PTT  •P'POOTT 

A^-1 :4!-Ethylcyclopentenecar'boxylic  acid,  C'H.'Et<^  H  j  may 

be  prepared  in  three  ways  :  the  reduction  of  a  hot  solution  of  para- 
methylenedihydrobenzoic acid,  the  action  of  warm  caustic  alkalis  on 
the  r'^-A'^-acid,  and  the  removal  of  1  mol.  HBr  from  a-brom-1  :  4- 
ethylcyclopentanecarboxylic  acid  (see  below).  It  melts  at  47 — 50° 
(compare  Abstr.,  1893,  i,  713),  and  distils  undecomposed  at  260 — 265° ; 
its  behaviour  towards  bromine  and  potassium  permanganate  is  similar 
to  that  of  the  preceding  acids,  from  which  it  may  be  distinguished 
however  by  its  stability  towards  an  alkaline  solution  of  potassium 
ferricyanide. 

1  :  4!-Ethylcyclopentanecarhoxylic  (ethylpeyitamethyleuecarhoxylic)  acid, 
^    „      CH2*CH'C00H   . 
Oi±lit<  I  ,  IS  best  prepared  by  reducing  paramethylene- 

0x12*0x12 

dihydrobenzoic  acid  with  sodium  dissolved  in  amylic  alcohol.  It  is  a 
colourless,  highly  refractive  oil,  which  boils  unchanged  at  245 — 248° 
(uncorr.),  and  does  not  solidify  at  —20°.  The  silver  salt  forms 
colourless  crystals,  and  the  calcium  salt  can  be  obtained  in  two 
modifications.  The  amide  melts  at  195° ;  the  methylic  salt,  a  colour- 
less oil  of  powerful  odour,  boils  at  200 — 202°. 
cc-Brom^-l  :  Ai-ethylcyclo'pentanecarhoxylic  acid, 
P„p,^CH,-CBr-COOH 
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obtained  by  the  application  of  Volhard's  bromination  process  (Abstr,, 
1888,  129)  to  the  foregoing  acid,  separates  from  hot  formic  acid  in 
colourless,  refractive  needles  which  melt  at  94° ;  when  dissolved  in 
soda,  carbonic  anhydride  is  evolved.  The  removal  of  1  mol.  HBr 
from  this  acid  by  means  of  hot  qninoline,  gives  rise  to  A^-1  :  4-ethyl- 
cyclopentenecarboxylic  acid. 

The  dihydrobromide  of  paramethylenedibydrobenzoic  acid  has  the 

constitution  CMe<^g^"^^'>CBr-COOH  (compare  Abstr.,  1893, 

i,  378),  and,  when  reduced  with  zinc  dust  and  glacial  acetic  acid,  it 
gives  rise  to  A^-tetraJiydrotoluic  acid,  which  distils  at  243 — 245°  ; 
this  yields  an  amide  melting  at  117°.  By  the  further  reduction  of 
this  acid,  a  liquid  hexahydroparatoluic  acid  is  formed,  the  amide  of 
which  melts  at  176 — 178°  ;  it  is,  therefore,  identical  with  the  acid 
which  Markovnikoff  obtained  by  the  reduction  of  paratoluic  acid. 

M.  0.  F. 

Derivatives  of  Mandelic  acid.  By  C.  A.  Bischofp  and  P. 
Walden  (Annalen,  279,  118 — 129).— When  mandelic  acid  is  heated 
at  200 — 205°,  water  and  benzaldehyde  distil  leaving  an  amorphous 
mixture  in  the  retort;  similar  results  are  obtained  on  heating  the 
acid  in  a  vacuum  or  in  an  atmosphere  of  carbonic  anhydride.  On 
distilling  the  acid  in  a  current  of  air,  or,  preferably,  under  slightly 
reduced  pressure,  benzaldehyde,  water,  and  diphenylmaleic  anhy- 
dride (Hintze,  Annalen,  259,  64)  come  over. 

If  mandelic  acid  is  heated  with  phosphorus  pentachloride  at  100", 
mandelic  chloride  is  formed,  and,  on  distillation,  phenylchloracetic 
chloride  is  obtained  ;  sodium  phenylchloracetate  yields  only  a  small 
quantity  of  stilbene  (?)  on  distillation.  No  dianhydride  of  the  con- 
stitution  CHPh<^^_pipv]>CHPh  was  obtained  in  any  of  the  above 

reactions. 

Mandelic  anilide  is  easily  prepared  by  heating  the  acid  with  aniline 
at  180—190° ;  it  melts  at  151—152°,  not  at  146°  (compare  Reisseit 
and  Kayser,  Abstr.,  1891,  438;  Biederraann,  Abstr.,  1892,  473).  If 
the  mixture  of  acid  and  aniline  is  treated  with  phosphorus  penta- 
chloride, phenylcliloracetanilide,  CHPhCl'CO']S''HPh,  is  obtained;  it 
crystallises  in  small,  colourless  needles,  and  melts  at  151*5 — 152'5°. 
On  reduction  with  sodium  amalgam,  it  yields  phenylacetanilide, 
CHjPh'CO'NHPh,  which  forms  colourless  leaflets  melting  at  116°, 
and  may  also  be  prepared  by  heating  phenylacetic  acid  with  aniline. 

Mandelic  orthotoluidide,  "  OH'CHPh-CO-]SrH-C6H4Me,  crystallises 
well,  and  melts  at  72°;  on  treatment  with  phosphorus  pentachloride, 
it  yields phenylchloracetorthotoluidide,  CHPhCl'CO'NH'OfiHiMe,  which 
melts  at  123—125°. 

Mandelic  paratoluidide  melts  at  172°,  and  phenylcTiloracetoparatoluid- 
ide  at  142" ;  the  latter,  on  reduction  with  sodium  amalgam,  yields 
phenylacetoparatoluidide,  which  melts  at  132 — 133°. 

Mandelic  cL-naphthalide,  CHPh(OH)*CO*NH*CioH7,  forms  colourless 
crystals  melting  at  140°,  whilst  the  isomeric  ^-naphthalide  crystal- 
lises in  colourless,  feathery  leaflets  melting  at  189°.  W.  J.  P. 
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AUocinnamic  acid.  By  C.  Liebermann  (Eer.,  27,  2037—2051). 
— Making  use  of  J.  Wislicenus'  method  of  bromination  of  unsatu- 
rated acids  (Abstr.,  1893,  i,  135),  the  author  has  improved  the  yield 
of  methylic  allocinnamate  dibromide,  and  succeeded  in  isolating  allo- 
cinnamic  acid  dibromide. 

AUocinnamic  acid  dibromide  melts  at  91 — 93°,  and  differs  from  the 
stereoisomeric  cinnamic  dibromide  in  being  readily  soluble  in  cold 
carbon  bisulphide  and  in  benzene.  It  forms  a  clear  solution  with 
sodium  hydroxide,  and  if  excess  of  alkali  is  used,  bromocinnamene  is 
eliminated,  identical  with  that  obtained  from  the  isomeric  dibromide ; 
this  change  also  occurs  on  boiling  with  water.  The  allo-compound  is 
less  stable  than  cinnamic  acid  dibromide  and  its  solution  in  sodium 
hydroxide,  although  not  immediately  decolorising  potassium  per- 
manganate, produces  this  effect  more  rapidly  than  the  isomeric 
modification . 

AUocinnamic  acid  dlchloride,  which  has  not  been  obtained  in  a  crys- 
talline form,  is  prepared  in  an  analogous  manner  by  means  of  chlor- 
ine dissolved  in  carbon  bisulphide.  Like  the  preceding  compound, 
it  is  accompanied  by  a  considerable  quantity  of  the  cinnamic  variety, 
cold  carbon  bisulphide  affording,  as  in  the  previous  case,  an  easy 
means  of  separation. 

The  cinchonidine  saU,  Ci9H22N20,C9H8Br202,  has  been  the  means  of 
separating  allocinnamic  acid  dibromide  into  its  optically  active  con- 
stituents (compare  Hirsch,  this  vol.,  i,  334).  The  maximum  rota- 
tions obtained  were  [a]D  =  +10°  and  —71^,  but  the  former  does  not 
represent  the  optical  activity  of  the  pure  dextro-acid,  as  this  under- 
goes decomposition  on  boiling  its  solution  in  benzene,  with  formation 
of  a-bromocinnamic  acid.  An  attempt  to  prepare  a  racemic  modifi- 
cation by  mixing  equal  weights  of  cinnamic  acid  dibromide  ([ajp  = 
H-64°)  and  allocinnamic  acid  dibromide  ([^Jd  =  —70°),  dissolved  in 
ether,  led  to  a  negative  result. 

AUocinnamic  anliydride  is  prepared,  by  boiling  8  parts  of  acetic 
anhydride  with  5  parts  of  allocinnamic  acid  for  10  minutes.  It 
forms  a  colourless  oil,  which,  when  heated  or  allowed  to  remain  for 
some  months  in  an  exsiccator,  is  transformed  into  cinnamic  anhy- 
dride. 

AUocinnamylcocaine  is  obtained  from  allocinnamylecgonine  by  satu- 
rating its  solution  in  absolute  methylic  alcohol  with  hydrogen 
chloride  ;  it  occurs  as  an  oil,  and  forms  a  plati7iochloride, 

Allocinnamyl cocaine  is  decomposed  by  dilute  acids  with  formation  of 
ecgonine,  methylic  alcohol,  and  allocinnamic  acid. 

The  crystallographic  examination  of  allocinnamic  acid  has  been 
reopened  (compare  Abstr.,  1890,  1417)  ;  new  forms  have  been  ob- 
served, and  results  have  been  obtained  which  lead  the  author  to  con- 
clude that  this  acid  is  identical  with  isocinnamic  acid  (Abstr.,  1890, 
494),  although  the  description  of  the  latter  is  too  incomplete  to  con- 
firm this  opinion.  M.   0.  F. 

Derivatives    of   Veratric    acid    and    of  Veratrol.      By  W. 

Heinisch  {Monatsh.,   15,   229 — 234). — When  dimethylprotocatechuic 
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acid  (veratric  acid),  C6H2(OMe)2,COOH,  is  treated  with  nitric  acid, 
it  is  converted  into  nitrodimeth  jlprotocateclimc  acid  and  mono-  and 
dinitrodimethylcatechol.  The  nitro-acid,  separated  from  the  product 
by  extraction  with  dilute  ammonia,  melts  at  187 — 188°. 

When  nitrodimethylprotocatechuic  acid  is  reduced  with  the  theo- 
retical quantity  of  stannous  chloride  and  hydrochloric  acid,  it  is  con- 
verted into  amidodimethylcatechol,  C6H3(OMe)2'NH2.  This  crystal- 
lises in  slender,  yellow  crystals,  melts  at  80°,  and  is  identical  with 
the  compound  obtained  by  the  reduction  of  mononitrodimethylcate- 
chol;  the  latter  melts  at  91°.  The  platinochloride  is  a  crystalline, 
yellow  precipitate,  and  melts  at  208°. 

Dinitrodimethylcatechol  melts  at  128*2 — 128'3°,  and  is  identical 
with  the  compound  obtained  by  nitrating  dimethylcatechol  (veratrol) 
and  metahemipinic  acid.  When  reduced  with  stannous  chloride 
and  hydrochloric  acid,  it  is  converted  into  diamidodimethylcatechol. 
The  hydrochloride  of  the  latter  crystallises  with  2HC1,  but  loses 
1  mol.  of  hydrogen  chloride  on  exposure  to  air.  E.  C.  R. 

Dry  Distillation  of  Calcimn  Diethylprotocatechuate.     By  W. 

Heintsch  (Monatsh.,  15,  285 — 238). — When  dry  calcium  diethyl- 
protocatechuate (65  grams)  is  distilled,  a  brown,  oily  liquid 
(13  grams)  is  obtained,  from  which  ethylic  diethylprotocatechuate  is 
dissolved  on  adding  potassium  hydroxide  solution  and  shaking  it 
with  ether,  whilst  the  alkaline  solution  contains  ethylic  diethylproto- 
catechuate. The  latter  crystallises  in  white  needles,  and  melts  at 
163°  ;  monethylcatechol  and  a  small  quantity  of  a  compound  which 
the  author  believes  to  be  diethylcatechol  are  also  formed,  and  remain 
in  the  alkaline  solution.  The  carbonaceous  residue  from  the  distil- 
lation contains  catechol. 

Monethylcatechol  is  a  pale  yellow  oil,  which  boils  at  240 — 241°, 
and  with  ferric  chloride  gives  a  green  coloration,  which  quickly 
changes  to  brown,  and  is  converted  into  a  dirty  violet  by  sodium 
carbonate.  E.  C.  R. 

Dry    Distillation    of    Calcium    Trimethylgallate.      By    H. 

Arnstein  (Mo7iatsh.,  15,  295 — 298). — Calcium  trimethylgallate  crys- 
tallises from  water  with  IJH2O,  When  subjected  to  dry  distillation, 
it  yields  a  dark  brown  oil  which  soon  solidifies;  if  this  is  treated 
with  ether  and  dilute  sodium  hydroxide,  methylic  trimethylgallate 
dissolves  in  the  ether ;  it  melts  at  81°,  and  on  hydrolysis  yields 
trimethylgallic  acid  (m.  p.  167°).  An  oily  residue  was  also  obtained 
from  the  ethereal  extract,  and  this,  after  boiling  with  potassium 
hydroxide,  yields  trimetliylpyrogallol  melting  at  46°.  The  alkaline 
solution  was  found  to  contain  a  small  quantity  of  dimethylpyrogallol ; 
it  melts  at  50°,  and  boils  at  250°.  No  definite  compound  could  be 
separated  from  the  carbonaceous  residue.  E.  C.  R. 

Action  of  Ethylic  Malonate  on  Benzylideneacetone.     By  D. 

VoRLANDER  (Ber.,  27,  2053 — 2058). — Ethylic phenyldihydroresorcylate, 
C15H16O4,  the  sodium  salt  of  which  is  formed  when  ethylic  sodio- 
malonate  acts  on  benzylideneacetone,  is  identical  with  the  substance 
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obtained  by  Michael  and  Freer  (Abstr.,  1891,  914)  on  heating  the 
additive  product  from  ethylic  sodacetoacetate  with  ethylic  cinnamate. 

.         ,      ,  ,     CH^-CO-CH-COOEt 

From  the  mode  of  formation,  the  formula  ^q.^tt  .prrpi  ^^- 

])resses  its  constitution,  ethylic  alcohol  having  been  eliminated  in  the 
reaction.  It  crystallises  from  boiling  water  in  colourless  needles, 
which  melt  at  143° ;  the  aqueous  solution  has  an  acid  reaction,  and 
the  substance  is  readily  soluble  in  caustic  alkalis  and  alkali  carbon- 
ates. It  forms  a  colourless,  unstable,  silver  salt,  and  its  solution  in 
alcohol  is  coloured  brown  by  ferric  chloride.  Phenylhydrazine  and 
hydroxyl amine  give  rise  to  amorphous  derivatives. 

Fhe7iyldihydroresorcylic  acid,  C13H12O4,  is  obtained  by  the  hydro- 
lysis of  the  ethylic  salt.  It  melts  at  98°,  losing  carbonic  anhydride 
with  formation  of  phenyldihydowesorcinol,  C12H12O2,  which  is  most 
conveniently  prepared  by  boiling  ethylic  phenyldihydroresorcylate  for 
several  hours  with  aqueous  sodium  carbonate.  It  forms  colourless 
plates,  which  become  red  at  150°,  and  melts  at  184°,  decomposing 
with  evolution  of  gas ;  the  alcoholic  solution  becomes  reddish-brown 
on  the  addition  of  ferric  chloride.  When  distilled  with  zinc-dust, 
diphenyl  is  liberated,  the  hydrocarbon  being  easily  recognised  by  its 
odour.  The  dioxime  melts  at  177°  ;  it  is  insoluble  in  sodium  carbonate, 
but  dissolves  in  caustic  alkalis,  reducing  Fehling's  solution  on 
warming. 

^-Fhenyl-<^/-acetohutyric  acidj  d^HuOs,  may  be  obtained  either  from 
ethylic  phenyldihydroresorcylate  by  the  prolonged  action  of  hydro- 
chloric acid,  or  by  boiling  phenyldihydroresorcinol  with  acids  or 
alkalis ;  it  forms  long  prisms,  which  melt  at  83°. 

Other  unsaturated  ketones  also  react  with  ethylic  malonate,  two 
molecular  proportions  of  which  unite  with  dibenzylideneacetone.  The 
presence  of  an  acetyl-group  facilitates  the  elimination  of  alcohol  from 
the  additive  products,  and  in  the  case  of  the  compound  from  benzyl- 
ideneacetophenone,  no  intramolecular  condensation  takes  place. 

It  is  found  that  ethylic  cyanacetate  may  be  substituted  for  ethylic 
malonate  in  this  action.  Thus,  from  benzylideneacetone,  the  nitrile 
of  phenyldihydroresorcylic  acid,  Ci2Hii02*C]S',  is  obtained,  crystal- 
lising in  prisms  which  melt  at  175° ;  a  brown  coloration  is  de- 
veloped with  ferric  chloride. 

In  the  case  of  ethylic  acetoacetate,  the  action  proceeds  somewhat 
differently,  1  mol.  of  water  being  eliminated,  with  formation  of  a 
substance  having  the  formula  CieHisOa ;  this  melts  at  94",  and  gives  a 
green  coloration  with  ferric  chloride.  M.  0.  F. 

Alkylhaloids  of  Quinic  acid.  By  F.  Stohr  (Chem.  Centr., 
1894,  i,  428;  from  PJiarm.  Post,  27,  13). — Quinic  acid  methiodide 
forms  a  pale,  reddish-brown  precipitate,  which  becomes  yellow  when 
dried  and  powdered;  it  melts  and  decomposes  at  250°.  The  metho- 
chloride  yields  golden-yellow  needles  melting  at  215°.  By  treatment 
with  silver  nitrate  or  sulphate,  the  iodide  yields  the  methonitrate  and 
methosulphate.  The  ethohromide  and  propobromide,  and  some  alkyl- 
betaines  of  quinic  acid,  are  also  described.  L.  T.  T. 


I 
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Orthamidodiphenyl  from  Fluorene.  By  C.  Graebe  and  A.  S. 
Rateanl'  (A7inalen,  279,  257 — 267). — The  preparation  of  orthamido- 
diphenyl, either  by  nitrating  diphenyl  and  reducing  the  nitro-com- 
pound,  or  by  heating  aniline  with  diazoamidobenzene,  is  not  convenient, 
because  the  product  consists  in  both  cases  chiefly  of  the  para-com- 
pound. It  may  be  much  more  advantageously  obtained  from  fluorene  ; 
this  is  first  converted  into  diphenylene  ketone  by  oxidation  with 
acetic  acid  and  sodium  dichromate,  and  the  ketone  is  then  fused  with 
potash  at  about  180 — 200°,  the  temperature  not  being  allowed  to  rise 
above  the  latter  limit ;  in  this  way,  it  is  converted  into  diphenylortho- 
carboxylic  acid,  which  boils  at  343 — 344°  (corr.).  When  this  acid  is 
treated  with  phosphorus  pentachloride,  the  chloride  is  formed,  but 
cannot  be  obtained  pure,  as  it  begins  to  decompose  at  60 — 70°,  with 
loss  of  hydrogen  chloride,  diphenylene  ketone  being  regenerated.. 
The  crude  mixture  of  the  chloride  with  phosphorus  oxy chloride  may,, 
however,  be  utilised  for  the  preparation  of  the  amide  of  the  acid  by 
diluting  it  with  benzene,  and  passing  ammonia  into  the  cooled  solu- 
tion. The  amide  may  also  be  prepared,  the  yield  being  about  the 
same  as  in  the  process  just  described,  by  heating  the  sodium  salt  of 
diphenylorthocarboxylic  acid  with  ammonium  thiocyanate.  Di- 
phenylorthocarboxyamide,  C6H4Ph*CON"H2,  crystallises  in  colourless 
needles,  melts  at  177°,  and  may  be  distilled  without  decomposing*. 
It  is  only  slowly  attacked  by  alcoholic  potash,  and  is  scarcely  altered 
by  aqueous  potash  at  160 — 170°.  Finally,  orthamidodiphenyl  is 
obtained  by  treating  the  amide  with  sodium  hypobromite  solution  irt 
the  usual  way.  It  boils  at  299°.  Special  attention  was  paid  through- 
out the  series  of  preparations  to  the  yields  obtained,  which  were  as- 
follows  : — 100  grams  of  fluorene  yielded  90  grams  of  diphenylene 
ketone,  80  grams  of  diphenylorthocarboxylic  acid,  65  grams  of  di- 
phenylorthocarboxyamide,  50  grams  of  orthamidodiphenyl. 

The  following  observations  were  also  made  during  the  course  of  the 
research.  Ethylic  diphenylorthocarboxylate  boils  at  314°  (Schmitz, 
3U0 — 305°),  whilst  the  methylic  salt  boils  at  308°.  The  anilide  of 
diphenylorthocarhoxylic  acid  may  readily  be  obtained  by  heating  the 
acid  with  aniline ;  it  crystallises  in  large  prisms  melting  at  100°. 

Orthoacetylamidodlphenyl  crystallises  from  alcohol  in  colourless- 
prisms  melting  at  117*5°.  Biphenyl-hydrazine,  d^Hg'NH'lSrHo,  is  pre- 
pared by  diazotising  amidodiphenyl  and  reducing  the  diazo-compound 
with  stannous  chloride  and  hydrochloric  acid;  it  forms  prismatic 
crystals,  melts  at  38°,  readily  reduces  Fehling's  solution,  and  forms 
condensation  products  Avith  aldehyde  and  acetone.  The  hydrochloride 
separates  from  water  in  colourless  crystals.  A.  H. 

The  Methylacridones  and  Methylacridines.  By  C.  Graebe 
(Amialen,  279,  268 — 270). — Introductory  remarks  to  the  next  three 
abstracts.  The  derivatives  to  be  described  were  prepared  by  the 
methods  previously  employed  by  Graebe  and  Lagodzinski  (Abstr., 
1893,  i,  649).  A.  H. 

2-Methylacridone  and  2-Methylacridine.  By  S.  Kahn  (An- 
nalen,  279,  270 — 275;  compare  the  foregoing  abstract). — Nitropara- 
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tolylanfhraniUc  acid,  CvH^-NH-CcHaCNOO'COOH  [=6:3:  1],  is  ob- 
tained by  beating  orfchochloronitrobenzoic  acid  [1:6:  3]  with  para- 
toluidine.  It  crystallises  from  glacial  acetic  acid  in  yellow  needles, 
which  melt  at  262"5°  (corr.).  The  potassium  salt,  CiiHu]S'204K  + 
2^H20,  forms  yellow  needles,  and  the  barium  salt,  (CuHiiN204)2Ba  + 
VHjO,  vermilion  coloured  crystals.  AviidoparatolylanthranUic  acid 
separates  from  alcohol  in  colourless  prisms  which  readily  become 
coloured;  it  melts  at  220°  (corr.).  The  hydrochloride  is  partially 
decomposed  by  boiling  water. 

Paratolylanthranilic  acid,  C7H7*]SrH'C6H4*COOH,  forms  colourless 
needles  melting  at  191"5"  (corr.) ;  it  is  soluble  in  concentrated 
hydrochloric  acid,  but  is  reprecipitated  on  adding  water.  The  barium 
salt  is  only  slightly  soluble  in  hot  water. 

CO 

2-Methylacridone,  C6H4<^-^Tj>C6H3Me,  is  formed  when  paratolyl- 
anthranilic acid  is  heated  on  the  water-bath  with  sulphuric  acid.  It 
crystallises  from  alcohol  in  yellow  prisms,  melts  at  338°  (corr.), 
and  is  insoluble  in  aqueous  alkalis  ;  its  solution  in  alcohol  has  an 
intense  blue  fluorescence.    When  it  is  heated  with  zinc  dust,  2-methyl- 

acridine,  C6H4<  i  _>C6H3Me,  is  formed;  this  substance  has  pre- 
viously been  prepared  by  Bonna  (Abstr.,  1887,  927)  from  phenyl- 
paratoluidine,  and  by  Ullmann  (/.  pr.  Chem.,  36,  265)  from  di- 
amidodimethyltriphenylmethane.  When  pure,  it  melts  at  134° 
(corr.)  ;  the  chromate,  (Ci4HnN)2H2Cr207,  forms  yellow  prisms,  and 
the  platinochloride  is  a  yellow,  sparingly  soluble  salt.  When  methyl- 
acridine   is   treated   with    sodium    amalgam,    it    is    converted    into 

PIT 

2-methylhydroacridine,    C6H4<^-j^TT^]>C6H3Me,    which    crystallises    in 

colourless  plates,  melts  at  157°  (corr.),  and  does  not  combine  with 
acids.  It  is  readily  reconverted  into  methylacridine  by  oxidation 
with  chromic  acid.  A.  H. 


4-Methylacridone  and  4-Methylacridine.  By  J.  Locher 
(Annalen,  279,  275 — 280  ;  compare  the  two  preceding  abstracts). — 
Nitrorthotolylanthranilic  acid,  [COOH  :  NH  :  ]S02  =  1:2:5], 
crystallises  from  alcohol  in  slender,  pale  yellow  needles  melting  ab 
253 — 254°,  and  is  almost  insoluble  in  water.  The  sodium  salt  cry- 
stallises with  3H2O,  the  potassium  salt  with  2H2O,  whilst  the  silver 
salt  is  a  brownish -red  powder.  Amidorthotolylanthranilic  acid  de- 
composes when  heated  above  200°,  and  forms  salts  with  bases  and 
with  strong  acids.  The  hydrochloride  crystallises  in  colourless  plates, 
and  is  decomposed  when  boiled  with  a  large  quantity  of  water. 
Orthotolijlanthranilic  acid  forms  colourless  crystals  melting  at  179°, 
and  is  sparingly  soluble  in  hot  hydrochloric  acid.  The  silver  ^2i\t  is  a 
white  powder.  4<-Methylacridone  crystallises  from  alcohol  in  greenish- 
yellow  needles,  melts  at  345 — 346°  (corr.),  and  may  be  sublimed  in 
needles.  It  is  readily  soluble  in  hot  alcohol,  forming  a  solution  which 
has  an  intense  blue  fluorescence. 
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CO  — 
Dimefhylacridone,  CeHi^-j^-*--  ^-OeHaMe,  is  obtained  by  tbe  action 

of  metbylic  iodide  and  potasb  oq  4-methylacridone,  and  forms  greenish- 
yellow  needles  melting  at  183 — 184°.  Alcohol  dissolves  it  freely, 
forming  a  solution  with  an  intense  blue  fluorescence. 

A<-Methylacridine  crystallises  in  needles,  melts  at  83°,  and  may  be 
distilled ;  its  vapour  attacks  the  mucous  membrane.  It  dissolves 
sparingly  in  hot  water,  readily  in  alcohol,  and  the  solutions  as  well 
as  the  solid  act  on  the  skin.  The  salts  are  yellow,  and  their  solu- 
tions exhibit  an  intense  blue  fluorescence.  The  dichromate  forms 
yellow  needles,  and  the  joicrate  slender,  yellow  needles,  which  are 
insoluble  in  alcohol.  On  oxidation  with  chromic  acid,  it  yields  a 
mixture  of  acridone  and  diacridonyl  melting  at  250°.  A.  H. 

2  :  4.Dimethylacridone  and  2  :  4-Dimethylacridine.     By  V. 

Kaufmann  (Annalen,  279,  281 — 288  ;  compare  the  three  preceding 
abstracts) . — Nitro-xylylanthranilic  acid, 

COOH-C6H3(N02)-NH-aH3Me2, 

is  obtained  by  heating  metanitrorthochlorobenzoic  acid  with  1:3:4- 
xylidine.  It  crystallises  from  alcohol  in  yellow  needles,  and  melts 
and  slightly  decomposes  at  241°.  The  potassium  salt  crystallises 
with  IH2O,  the  barium  salt  with  SHgO.  Amido-xylijlanthranilic  acid, 
prepared  by  reducing  the  nitro-compound  with  ferrous  sulphate  and 
ammonia,  crystallises  in  colourless,  microscopic  needles,  which 
readily  become  dark  coloured  on  exposure  to  air ;  it  melts  and 
slightly  decomposes  at  about  242°.  The  hydrochloride  forms  yellow 
needles  which  are  only  sparingly  soluble  in  cold  water.  Benzamido- 
xylylanthranilic  acid  is  a  yellow  powder  which  melts  at  264 — 265", 
and  is  moderately  soluble  in  alcohol.  Xylyanthranilic  acid  crystal- 
lises in  colourless  needles  which  rapidly  become  coloured  in  the  air ; 
it  melts  at  182°.  The  silver  salt  is  a  white  powder  sparingly  soluble 
in  alcohol. 

C  O 

2 '.  4i-I)imethylacridone,  C^i<^-^^^(j^^e2i  is  obtained  by  sub- 
limation in  sulphur-yellow  needles,  melting  at  294°  ;  it  is  insoluble 
in  aqueous  alkalis,  but  forms  a  blue  fluorescent  solution  in  alcohol. 
2  :  4-Di7)iethylacridine  melts  at  71°  ;  it  has  the  characteristic  acridine 
odour,  but  its  vapour  does  not  attack  the  mucous  membrane  so 
violently  as  that  of  acridine,  Avhilst  the  solid  substance  does  not 
appear  to  act  on  the  skin.  The  hydrochloride  is  soluble  in  hydro- 
chloric acid  ;    the  platinochloride  and  picrate   form   yellow  crystals. 

2  :  4i-I)imethylchlor acridine i    Q^lli,<C^  I      >  C6H2Me2,   is    obtained    by 

heating  dimethylacridone  with  phosphorus  pentachloride.  It  crys- 
tallises in  colourless  needles,  melts  at  108°,  and  is  converted  into 
dimethylacridone  by  boiling  with  alcohol  or  water.  The  platino- 
chloride  is  only  sparingly  soluble  in  water.     Bihydrodimethylacridine, 

•C6H4<[Ty^TT>-C6H2Me2,  which  crystallises  in  colourless  plates,  melting 

2  p2 
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at  80°,  is  formed,  along  with  an  insoluble  substance,  wliicli  melts  at 
155 — 156°,  when  dimethylacridine  or  dimethylacridone  is  treated  in- 
alcoholic  solution  with  sodium  amalgam.  A.  H. 

Ethereal    Salts    of    Natural    Naphthenic    acids.      By.    V. 

Makkovnikoff  (J.  Russ.  Chem.  Soc,  25,  654 — 658). — The  methyl 
salts  of  the  lower  natural  naphthenic  acids  were  prepared  and  frac- 
tionated with  a  view  to  isolate  the  methyl  salt  of  heptanaphthenic 
acid  (hexahydrobenzoic  acid).  This  salt  boils  at  181 — 183°,  and  the 
fraction  boiling  at  180 — 182°  gave  numbers,  on  analysis,  not  far  re- 
moved from  those  required  by  the  formula,  a  slight  excess  of 
hydrogen  being  attributed  by  the  author  to  the  presence  of  fatty 
acids  along  with  the  naphthenic  acids.  J.  W. 

Hydroxynaphthaquinoneimidobenzoic  acid.  By  D.  A.  Char- 
din  (/.  Buss.  Chem.  Soc,  25,  685 — 687). — Orthoamidobenzoic  acid 
condenses  very  readily  with  /3-naphthaquinone,  giving  /3-hydroxy- 
naphthaquinoneamidobenzoic  acid,  OH*CioH50!N'C6H4*COOH,  which 
crystallises  in  bronze-red  scales,  and  melts  at  270 — 271°.  It  can  be 
heated  to  180°  with  sulphuric  acid  without  undergoing  decomposi- 
tion. On  long-continued  boiling  with  hydrochloric  acid,  it  yields' 
hydroxynaphthaquinone  and  amidobenzoic  acid.  On  reduction,  it 
yields  a  colourless  substance  which  oxidises  to  the  original  compound 
if  exposed  to  the  air.  J.  W. 

Synthesis  of  a-Alkyl-/3-naphthocinchonic  acids :  Specific 
Reaction  for  Aldehydes.  By  O.  Doebner  (Ber.,  27,  2020—2030 ; 
compare  this  vol.,  i,  261). — The  action  which  takes  place  when  an 
aldehyde  is  heated  with  pyruvic  acid  and  /3-naphthylamine  dissolved 
in  alcohol  has  been  applied  to  all  classes  of  aldehydes,  and  is  found 
to  take  effect  in  every  case  except  that  of  hydroxyaldehydes  such  as- 
glycerose,  in  which  an  hydroxyl  group  is  linked  to  the  carbon  atom 
to  which  the  aldehydic  residue  is  attached.  The  author  regards  this 
circumstance  as  explaining  the  fact  that  the  test  does  not  apply  to- 
those  sugars  which  are  represented  as  aldehydes. 

/:i-Naphthocinchonic  acids  have  been  prepared  from  the  following 
aldehydes  : — Acetaldehyde,  propaldehyde,  isobutaldehyde,  isovaler- 
aldehyde,  oenanthaldehyde,  crotonaldehyde,  tiglic  aldehyde,  citro- 
nellic  aldehyde,  citral,  aldol,  furfuraldehyde,  salicylaldehyde,  anis- 
aldehyde,  vanillin,  piperonal,  and  cuminaldehyde.  On  heating  the 
several  naphthocinchonic  acids  above  their  melting  points,  the  corre- 
sponding a-alkyl-/^-naphthoquinolines  are  formed. 

The  a-alkyl-/3-naphthocinchonic  acids  possess  the  salt-forming  pro- 
perties both  of  acid  and  of  base,  yielding  not  only  metallic  salts,  but 
also  hydrochlorides  and  platinochlorides.  M.   0.  F. 

Hydroxy anthraquinones.  By  H.  Offermann  (Afmalen,  280, 
1 — 35). — It  has  long  been  knov^n  that  when  the  condensation  of 
metahydroxybenzoic    acid   is    effected    by    means    of    sulphuric  acid[ 
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diluted  with  10  per  cent,  of  water,  1  :  4'-,  2  :  3'-  and  2  :  I'-dihydroxy- 
anthraqninones  are  formed.  Employing  concentrated  acid,  the 
author  has  obtained  exclusively  a  sulphonic  acid  which  is  split  up 
into  anthraflavic  and  sulphuric  acids  when  heated  in  a  closed  tube 
with  hydrochloric  acid,  and  which  yields  flavopurpurin  when  fused 
with  potash,  showing  it  to  be  1  :  2  :  3'-dihydroxyanthraquinonesulph- 
onic  acid  or  sulphoanthraflavic  acid;  when  this  acid  is  heated  with 
hydrochloric  and  dilute  sulphuric  acids  at  250°,  metahydroxybenzoic 
acid  is  formed,  together  with  a  small  quantity  of  anthraflavic  acid. 

Studying  the  action  of  fused  potash  on  1  :  4'-  and  1  :  3'-anthra- 
quinonedisulphonic  acids,  Dehnst  observed  that  the  intermediate 
products,  anthrarufin  and  chrysazin,  undergo  a  change  of  a  two-fold 
character,  hydroxy  benzoic  acids  being  formed,  accompanied  on  the 
other  hand  by  hydroxychrysazin.  It  is  found  that  whilst  anthra- 
flavic acid  under  similar  treatment  does  not  give  rise  to  definite  pro- 
ducts, 1  :  2'-dihydroxyanthraquinone  when  fused  with  a  mixture  of 
caustic  soda  and  potash  yields,  according  to  temperature,  either 
anthrapurpurin  or  an  isomeric  trihydroxyanthraquinone  (compare 
Dehnst,  Ber.^  12,  1293).  The  latter  compound  is  obtained  when  the 
temperature  of  the  mixture  is  gradually  raised  from  190°  to  300°, 
and  forms  small  red  needles,  the  properties  of  which  correspond  in  all 
respects  with  those  described  by  Dehnst  (loc.  cit.)  ;  the  acetyl  deriva- 
tive, CuH502(OAc)3,  crystallises  from  glacial  acetic  acid  in  hexagonal 
plates  which  melt  at  205°. 

Although  hydroxybenzoic  acids  are  not  formed  by  fusing  anthra- 
flavic acid  and  1  :  2'-dihydroxyanthraquinone  with  potash,  this  de- 
composition is  effected  when  the  anthraquinonedisulphonic  acids, 
from  which  these  compounds  are  derived,  are  made  the  starting  point 
of  the  reaction.  Treated  in  this  way,  2  :  3'-anthraquinonedisulphonic 
acid  yields  protocatechuic  acid,  meta-  and  parahydroxy benzoic  acids, 
and  most  probably  1:2:  3-dihydroxybenzoic  acid.  Contrary  to  the 
statement  of  Hlasiwetz  and  Barth  (Afinalen^  134,  276),  the  first- 
named  of  these  may  be  easily  separated  from  parahydroxybenzoic 
acid,  the  basic  lead  salt  of  which  is  soluble  in  water.  In  like  manner, 
2  :  2'-anthraquinonedisulphonic  acid  yields  anthrapurpurin,  which  at 
a  higher  temperature  becomes  converted  into  the  above-mentioned 
isomeride,  together  with  protocatechuic  and  metahydroxybenzoic 
acids,  unaccompanied,  however,  by  parahydroxybenzoic  acid. 

The  paper  concludes  with  the  theoretical  consideration  of  these 
results  and  their  significance  in  determining  the  constitution  of  poly- 
hydro  xyanthraquinones.  M.  O.  ¥. 

Constitution  of  Euxanthone.  By  S.  v.  Kostanecki  (Ber.j  27, 
1989 — 1993). — From  Graebe's  investigations,  the  hydroxyl  groups  in 
euxanthone  appear  to  occupy  the  positions  3 — 4',  the  author's  syn- 
thesis indicates  the  constitution  5—4'.  The  7)iet1iyl-h -hydroxy xanth- 
ones,  formed  by  the  action  of  resorcinol  on  the  three  commercial 
hydroxy toluic  acids  in  presence  of  acetic  anhydride,  are  purified 
by  means  of  their  crystalline  sodium  salts,  from  the  methyl-3-hydroxy- 
xanthones,  which  are  formed  in  very  small  quantity,  and  from  the 
xlimethylxanthones.       2'    :    5-Methylhydroxyxanthone    crystallises    in 
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yellow  needles  melting  at  152°.  3'  :  5-Methylhydroxyxanthone  and 
4?'  :  ^-methi/lhydroxyxanthone  are  deposited  in  yellow  plates,  and  melt 
at  176"  and  135"  respectively.  1:3:  5-Methyldihydroxybenzene  and 
1:2:  4-metliyldihydroxybenzene  combine  with  salicylic  acid  to  form 
methyl-5-hydroxyxantliones,  the  yield  of  methyl- 3-liydroxyxanthones 
is  extremely  small.  4  :  5-  or  2  :  b-Methylhydroxyxanthone  crystallises 
in  yellow  needles  melting  at  112°.  1:3:  5-Methyldihydroxybenzene 
combines  with  the  hydroxytoluic  acids  to  form  the  following : 
2'  :  3  :  h-dimethylhydroxyxanthone,  3'  :  3  :  h-dimethylhydroxyxanthone, 
and  4'  :  3  :  6-dimethylhydroxyxanthone  ;  these  crystallise  in  yellow 
needles,  and  melt  at  145°,  139°,  and  169°  respectively.  Dimethyl-3- 
hydroxy-derivatives  were  formed  in  very  small  quantity  only.  In  all 
these  cases,  the  acid  radicle  attacks  the  phenol  between  the  hydroxyl 
groups,  therefore  isoeuxanthone,  from  resorcinol  and  2  :  4-dihydroxy- 
benzoic  acid,  should  be  either  3  :  3'-  or  5  :  3'-dihydroxyxanthone  ; 
that  the  latter  formula  is  correct  is  shown  by  the  production  of  a 
monomethyl  ether,  which  crystallises  in  yellow  plates,  melts  at 
143 — 144°,  yields  a  crystalline  sodium  salt,  and  an  acetyl  derivative, 
crystallising  in  colourless  plates,  and  melting  at  150°. 

Euxanthone  methyl  ether,  OMe'CisHeOo'OH  [OMe  :  OH  =  4'  :  5],  is 
prepared  in  a  similar  manner,  and  crystallises  in  yellow  plates  melt- 
ing at  129°.     The  sodium  salt  is  crystalline,  and  insoluble  in  alkalis. 

Attempts  to  prepare  2:4:5:  4'-diniethyldihydroxyxanthone  from 
2  :  5-dihydroxybenzoic  acid  and  1:3:4:  6-dimethyldihydroxybenzene 
were  not  very  successful,  only  a  small  quantity  of  a  compound 
was  formed,  which  gave  the  characteristic  euxanthone  reaction  with 
sodium  amalgam.  1:3:  5-Methyldihydroxybenzene  and  2  :  5-di- 
hydroxybenzoic acid,  in  presence  of  zinc  chloride,  combine  to  form 
3:5:  Ai  -methyldihydroxyxanthmie,  which  crystallises,  and  sublimes 
in  long,  yellow  needles,  melts  at  252°,  and  resembles  euxanthone  ia 
its  behaviour  towards  sodium  amalgam.  The  diacetyl-derivative  crys- 
tallises in  small,  colourless  needles  melting  at  163°.  J.  B.  T. 

Hydroxyxanthone  Derivatives  and  Maclurin.  By  E.  Koxig 
and  S.  V.  Kostanecki  {Ber.,  27,  1994— 1997).— The  following  brom- 
hydroxyxanthones  were  prepared  by  the  action  of  bromine  on  the 
hydroxyxanthone  in  glacial  acetic  acid  solution,  for  the  sake  of  compar- 
ing them  with  the  corresponding  derivatives  of  yellow  vegetable  colour- 
ing matters.  Dihromo-h-hydroxyxanthone  crystallises  in  long,  yellow, 
lustrous  needles  melting  at  222°.  DibromoA- hydroxy xaiithone  forms 
pale  yellow  needles  melting  at  207°.  The  sodium  salt  is  intensely 
yellow.  Dihromo-S-hydroxyxanthcne  crystallises  in  long,  colourless 
needles,  and  melts  at  269 — 272°  ;  the  sodium  salt  is  also  colourless. 
I)ihromo-2-hydroxyxanthone  is  deposited  in  colourless  needles ;  it  melts 
at  274 — 276°,  and  dissolves  in  alkalis  with  a  yellow  colour.  Dihromo- 
5  :  S-dihydroxyxanthone  forms  pale  yellow  needles  melting  at  245°. 
Dibromo-6  :  4i  -dihydroxyxanthone  (euxanthone)  crystallises  in  yellow 
needles,  and  melts  at  280°.  Dibromo-6  :  4i'-hydroxymethoxyxanthone 
crystallises  in  yellow  needles,  melts  at  196°,  and  is  also  formed  by  the 
action  of  methylic  iodide  and  potassium  hydroxide  on  the  preceding 
compound.     The  sodium  salt  is  yellow,  and  insoluble.     Tetrabromo- 
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5  :  S'-dihydroxyxanthone  (isoeuxanthone)  was  only  obtained  in  small 
quantity ;  it  crystallises  in  pale  yellow  needles,  and  melts  at  280°. 
The  following  four  benzoyl  derivatives  crystallise  in  colourless 
needles :  henzoyl-h-hydroxyxanthone,  melting  at  206'5° ;  henzoyl-4i- 
hydroxyxanthone,  melting  at  151° ;  benzoyl-S-hydroxyxanthone,  melting 
at  147°;  benzoyl-2-kydroxyxantho7ie,  melting  at  172°. 

Maclurin,  which  is  readily  resolved  into  phloroglucinol  and  3  :  4-di- 
hydroxybenzoic  acid,  also  appears  to  be  a  hydroxyketone  ;  it  yields 
a  pentabenzoyl-derivative,  which  forms  colourless,  glittering  crystals 
melting  at  153—156°.  J.  B.  T. 

Orientation  in  the  Terpene  Series :  the  Terpenones  of  the 
Carvone  Group.  By  A.  Baeyer  (Ber.,  27,  1915 — 1923 ;  compare 
this  vol.,  i,  92,  252,  297). — Dihydrocarvone  unites  with  hydrogen 
bromide  in  acetic  acid  solution,  forming  an  additive  compound,  which, 
on  treatment  with  alkalis,  loses  hydrogen,  bromide,  yielding  an  iso- 
mieride  of  dihydrocarvone,  to  which  the  name  carone  has  been  given. 
It  is  a  colourless  oil,  having  an  odour  resembling  that  of  camphor 
and  peppermint,  and  boils  at  about  210°,  undergoing  slight  decomposi- 
tion. Its  oxime  is  liquid,  but  with  semicarbazide  it  yields  a  crystalline 
derivative,  CioHieiN-NH'CO'NHa,  which  forms  acute  needles  or  long 
prisms,  and  melts  at  169°.  Another  crystalline  derivative,  obtained 
by  the  action  of  amidoguanidine  picrate,  separates  from  alcohol  in 
concentric  groups  of  prisms  or  flat  plates.  Carone  is  very  stable 
towards  potassium  permanganate,  and  is  only  very  slowly  attacked 
by  bromine ;  it  difl:ers,  therefore,  from  other  compounds  hitherto 
obtained  by  the  action  of  alkalis  on  brominated  hydrobenzene-deriva- 
tives,  which  have,  one  and  all,  shown  reactions  consistent  with  the  sup- 
position that  they  contain  an  ethylene  linking.  The  above  formation  of 
carone  renders  untenable  the  author's  previous  supposition  that  com- 
pounds containing  ethylene  linkings  were  invariably  formed  under 
these  circumstances.  The  most  probable  supposition  as  to  the  con- 
stitution of  carone  is  that  it  contains  a  para-linking,  its  constitution 
being  analogous  to  that  proposed  by  Semmler  for  tanacetone  (this 
vol.,  i,  339).  The  most  probable  formulae  for  dihydrocarvone,  its 
hydrobromide,  and  carone  are  as  follows. 

CHa-CHMe-CO  CHo-CHMe  •  CO  CH^-CMe-  CO 

CHZlCPr^-CHa  CHo-CPr^Br-OHo  CHa'CPr^-CH^ 

Dihydrocarvone.  Hydrobromide,  Carone. 

The  compound  obtained  by  the  action  of  bromine  on  carone  has  not 
been  obtained  crystalline,  but,  as  no  hydrogen  bromide  is  evolved,  it 
must  be  an  additive  compound.  If  the  above  formula  is  correct,  it 
must  be  the  ketone  of  dipenteiie  dihydrobromide ;  experiments  to 
ascertain  whether  this  is  so  are  now  in  progress.  Hydrobromic  acid 
converts  carone  into  the  hydrobromide  from  which  it  was  prepared. 

When  dihydrocarvone  is  treated  with  sulphuric  acid  at  0°,  it  is 
converted  into  the  compound  termed  carveol  by  the  author,  and  already 
obtained  by  Wallach   (this  vol.,  i,  44),  by  heating  the  oxidation  pro- 
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duct  of  solid  terpineol  with  dilute  sulphuric  acid;  carone,  likewise, 
yields  the  same  compound  on  heating,  so  that  carveol  appears  to  he 
tile  final  product  of  intramolecular  change  of  several  members  of  this 
series.  The  same  series  of  reactions  which  is  employed  for  the  con- 
version of  carvone  into  isocarvoxime,  brings  about  the  conversion  of 
dihydrocarvone  into  carveol.  For  this  purpose,  dihydrocarvoxime  is 
treated  with  hydrogen  bromide  in  acetic  acid  solution,  and  the  pro- 
duct subjected  to  the  action  of  potash  in  methylic  alcohol  solution, 
carveoloxime  being  thus  obtained. 

Eucarvone,  on  reduction  with  sodium  in  alcoholic  solution,  yields 
the  corresponding  dihydroeucarveol,  CioHigO,  which  has  a  camphor-like 
odour,  boils  at  109 — 110°,  under  a  pressure  of  21  mm.,  and  is  still  an 
unsaturated  compound.  When  oxidised  with  chromic  acid,  it  yields  a 
ketone,  having  the  composition  of  a  terpenone,  termed  dihydroeucarv- 
one,  CioHieO  ;  this  has  a  faint  odour  of  peppermint  and  camphor,  boils 
at  86 — 88°,  under  14  mm.  pressure,  and  yields  an  oily  oxime.  The 
latter  forms  a  crj'^stalline  hydriodide,  which  may  be  obtained  in  colour- 
less prisms ;  it  melts  at  161°,  and  is  only  slightly  soluble  in  the 
ordinary  solvents.  The  semicarbazide  compound  crystallises  in  plates, 
and  melts  at  189 — 191°.  Dihydroeucarvone  also  readily  yields  a 
crystalline  niti'oso- compound,  which  forms  large  prisms,  melts  and 
decomposes  at  119 — 120°,  and  is  probably  a  tertiary  derivative  similar 
to  that  of  menthone  (this  vol.,  i,  522). 

Semicarbazide  may  in  many  cases  be  employed  with  advantage  in 
ihe  isolation  of  ketones,  as  the  derivatives  are  often  crystalline  when 
the  oximes  and  hydrazones  are  oils.  The  semicarbazide  compounds 
are  also  very  readily  resolved  into  their  components  by  the  action  of 
dilute  acids.  In  cases  where  the  semicarbazide  does  not  give  good 
results,  amidoguanidine  may  be  employed,  the  product  being  isolated 
as  the  picrate. 

The  following  table  gives  the  melting  points  and  crystalline  forms 
.of  the  semicarbazide  compounds  of  the  carvone  group. 

IVIelting-point.  Crystalline  form. 

Tanacetone 171 — 172°         Acute  prisms. 

Oarone 167 — 169  Long  needles  and  prisms. 

Dihydrocarvone. .      187 — 188  Slender  prisms  with  blunt 

ends. 
Dihydroeucarvone     189 — 191  Thin  plates. 

Carveol 202 — 205  Spindles  or  six-sided  plates. 

Carvotanacetone  .      177 — 179  Rhombic  tablets  and  oblique 

prism. 

Carvone 162 — 163  Six-sided  plates. 

Eucarvone 183 — 185  Concentric  aggregates  of 

prisms. 

H.  G.  C. 
The  Carvone  Series.  By  0.  Wallace  and  H.  Schrader  {Annalen, 
279,  366 — 390). — In  the  preparation  of  carvoxime,  for  which  an 
excess  of  hydroxylamine  has  to  be  employed,  a  compound,  of  the 
formula  doHulNOHjNHa'OH,  is  obtained  as  a  thick  syrup,  which 
crystallises  very  slowly,  and  then  melts  at  174 — 175°. 
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When  carvoxime  is  dissolved  in  sulphuric  acid,  ifc  undergoes  mole- 
•CLilar  change,  and  is  converted  into  par amidothymol, 

OH-C<gf;9(5^^>C-NH„ 

-which  melts  at  173 — 174°.  The  constitution  of  this  substance  is 
proved  by  the  facts  that  when  its  diazo-salts  are  boiled  witb  water, 
thjnioquinone  is  formed,  whilst  with  alcohol,  thymol  itself  is  produced. 

It  is  probable  that  the  carvoxime,  HC«^pp   pTT>-C*.]S'OH,  first 

passes  into  the  form  of  cymylhydroxylamine, 

which  is  then  converted  by  the  action  of  the  acid  into  amidothyraol. 

When  carvoxime  is  heated  with  strong  aqueous  potash  at  230 — 240°, 
-carvacrylamine,  CioHisIS",  is  obtained.  This  substance,  when  treated 
with  acetic  anhydride,  is  converted  into  a  diacetyl-deriva.iiye,  which 
melts  at  66°.  The  conversion  of  the  carvoxime  into  this  base  proceeds 
at  a  lower  temperature  in  the  presence  of  stannous  chloride,  and  is 
probably  due  to  the  action  of  the  potash  on  the  cymylhydroxylamine, 
into  which  the  oxime  may  be  supposed  to  pass. 

Reduction  of  Carvone. — When  carvone  is  reduced  by  means  of 
alcohol  and  sodium,  dihydrocarveol  is  formed,  whilst  if  dilute  potash 
or  acetic  acid  and  zinc  dust  are  used,  dihydrocarvone,  identical  with 
the  substance  obtained  by  the  oxidation  of  dihydrocarveol,  is  formed. 
In  addition  to  this  ketone,  a  substance  of  the  empirical  formula, 
CjoHisO,  is  produced,  which  is  probably  the  pinacone  of  the  series ;  it 
.crystallises  in  large  prisms,  which  have  a  vitreous  lustre  and  melt  at 
148 — 149".  Both  the  pinacone  and  dihydrocarvone  derived  from 
^i-carvone  are  laevorotatory.  Dihydrocarvoxime  (Abstr.,  1893,  i,  595) 
crystallises  in  two  forms,  sparingly  soluble  needles  and  transparent 
pi'isms,  melting  at  88 — 89°.  When  left  in  contact  with  alcohol,  the 
needles  gradually  become  converted  into  prisms.  When  the  oxime  is 
treated  with  sulphuric  acid,  it  is  converted  into  isocarv oxime,  which 
melts  at  87 — 88°,  crystallises  only  in  prisms,  and  is  much  more  stable 
towards  hot  dilute  sulphuric  acid  than  the  true  oxime.  Dihydro- 
carvoxime (d-  or  Z-)  readily  combines  with  hydrogen  bromide  in 
iicetic  acid  solution,  forming  hromotetrahydrocarvoxime,  CioHnBr!N*OH, 
which  crystallises  well  from  ether,  and  melts  and  decomposes  at  109°. 
Both  forms  of  the  true  oxime  yield  this  compound,  whilst  the  iso- 
oxime  does  not  unite  with  hydrogen  bromide  under  these  conditions. 
When  this  hydrobromide  is  melted,  it  loses  water  and  is  converted 
into  the  hydrobromide  of  carvacrylamine  ;  this  reaction  indicates  the 
■close  relation  which  exists  between  the  isomeric  compounds,  dihydro- 
carvone and  thujone  (Abstr.,  1893,  i,  107). 

The  fraction  of  thuja  oil,  boiling  at  220 — 230°,  contains  a  hydro- 
"Carvone,  which  yields  an  oxime  melting  at  93 — 94°,  and  easily  forms 
a  compound  with  hydrogen  sulphide  melting  at  about  94 — 95°. 
It  is  possible  that  this  substance  is  identical  with  the  carvo-tan- 
.acetone  obtained  by  Semmler  (this  vol.,  i,  339).     The  isomeride  ot" 
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dihydrocarvone,  obtained  by  oxidising  dihydrocarveol  (this  vol.,  i,  45)^ 
reacts  with  hydroxylamine,  giving  a  mixture  of  two  isomeric  sub- 
stances, one  of  which  melts  at  111 — 112°,  whilst  the  other  melts  at 
164 — 165° ;  the  nature  of  the  latter  has  not  yet  been  decided. 

The  ketone  previously  described  (this  vol.,  i,  45),  as  prepared  in- 
directly from  pinylamine,  may  be  known  as  isocarvone ;  it  boils  at 
222 — 224°,  has  a  sp.  gr.  of  0989  at  19°,  and  a  specific  refractive 
index  n^y  =  1'5067.  It  is  therefore  of  the  same  degree  of  saturation 
as  carvone,  and,  like  it,  combines  with  hydrogen  sulphide. 

The  characterisation  of  the  carvones  and  hydrocarvones  by  means 
of  their  oximes  is  very  unsatisfactory,  as  these  substances  resemble 
one  another  in  melting  point,  &c.,  very  closely.  The  bromides  have 
not  hitherto  been  obtained  crystalline,  but  may  be  prepared  in  thif^ 
state  by  dissolving  the  substance  in  an  acetic  acid  solution  of  hydro- 
gen bromide,  and  adding  bromine.  Dihydrocarvone,  treated  in  this 
way,  yields  the  dibromide,  CloHieOjBra,  in  lustrous  crystals.  The 
active  modifications  of  this  bromide  melt  at  69 — 70°,  whilst  the 
racemic  modification  melts  at  96 — 97°.  Carvone  tetrahromide, 
CioHi40,Br4,  may  be  prepared  in  a  similar  manner.  The  active  com- 
pound melts  at  119—121°,  the  racemic  at  74—76°.  A.  H. 

Sesquiterpenes.  By  0.  Wallace  and  F.  E.  Tuttle  (Annalen, 
279,  391—397  ;  compare  Abstr.,  1893,  i,  101).— Gary ophyllen  nitros- 
ate,  Ci5H24*N204,  crystallises  from  benzene  in  slender  needles  melting 
at  148 — 149°.     With  piperidine,  it  yields  a  nitrolamine^ 

Ci5H24(NO)-NC5Hh, 

which  forms  transparent  crystals  melting  at  141 — 143°.  The  urethana 
of  cary ophyllen  alcohol,  NHPh'COOCisHas,  crystallises  in  needles  melt- 
ing at  136 — 137°.  The  acetate,  CisHza'OAc,  may  be  prepared  by 
digesting  the  iodide  with  sodium  acetate  and  acetic  acid.  The  pre- 
viously described  hydrocarbon,  C30H50,  when  pure,  crystallises  in  large 
prisms,  and  melts  at  144 — 145°. 

Patchouli  alcohol,  Ci5H26'OH,  is  converted  by  even  the  feeblest 
dehydrating  agents  into  patchoulene,  C15H24,  which  boils  at  254 — 256°; 
its  sp.  gr.  at  23"  is  0*939,  and  its  refractive  index  njy  =  1*50094,  so 
that  it  only  contains  one  ethylene  linking.  The  alcohol  is  probably 
tertiary. 

The  substance  known  commercially  as  champacol,  obtained  from 
Champaca  wood  by  distillation  with  steam,  is  identical  with  a  pro- 
duct previously  obtained  from  guaia-wood.  The  pure  compound, 
which  may  be  called  guaiol,  melts  at  91°,  boils  at  288°,  aiid  is  an 
alcohol.  It  is  not  altered  by  dilute  sulphuric  acid,  and  gives  a  deep 
red  coloration  with  phosphoric  anhydride.  When  heated  with  zinc 
chloride,  and  then  distilled  in  steam,  a  blue  oil  passes  over.  This 
has  the  formula  C15H24,  and  boils  at  124 — 128° ;  its  sp.  gr.  at  20°  is 
0*910,  and  its  refractive  index  n-Q  —  1*50114.  The  origin  of  the  blue 
colour  has  not  yet  been  ascertained.  A.  H. 

Isomeric  Camphoric  acids.  By  0.  Aschan  (Her.,  27,  2001 — 
2012). — Thirteen  modifications  of  camphoric  acid  have  been  described 
at   various    times,    namely  : — (1),    ordinary   dextrocamphoric   acid  , 
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(2),  Chantard's  laevocamphoric  acid;  (3),  Ctautard's  paracamplioric 
acid,  the  racemic  compound  of  Nos.  1  and  2  ;  (4),  Chautard's  in- 
active camphoric  acid  from  diethylic  paracamphorate  (No.  3)  ;  (5), 
Wreden's  mesocaraphoric  acid,  which  is  apparently  inactive;  (6), 
Wreden's  i-camphoric  acid  (m.  p.  160°) ;  (7),  Armstrong  and 
Tilden's  i-camphoric  acid  (m.  p.  202°)  ;  (8),  Jungfleisch's  i-cam- 
phoric acid  formed  by  the  action  of  water  at  280^*  on  No.  1 ;  (9), 
Isevoisocamphoric  acid  ;  (10),  Jungfleisch's  i(?)-acid  formed  by  the 
action  of  water  on  No.  2,  and  corresponding  with  No.  5  ;  (11),  Jung- 
fleisch's dextroisocamphoric  acid;  (12),  i-camphoric  acid,  the  racemic 
compound  of  Nos.  9  and  11  ;  (13),  Marsh  and  Stockdale's  i-cam- 
phoric acid.  On  comparison,  it  is  found  that  only  six  of  these,  that 
is  Nos.  1,  2,  3,  9,  11,  and  12,  are  definite  compounds  ;  the  remainder 
are  either  identical  with  one  of  these  six,  or  are  mixtures  of  varying 
composition.  The  three  camphoric  acids,  Nos.  1,  2,  and  3,  are 
sharply  differentiated  from  the  three  isocamphoric  acids  by  the  ease 
with  which  they  form  anhydrides,  they  have,  therefore,  the  maleinoid 
or  cis  configuration,  the  isocamphoric  acids  having  the  fumaro'id  or 
cistrans  configuration.  In  both  series,  the  two  active  acids  are 
identical  in  chemical  and  physical  properties,  with  the  exception  of 
the  optical  activity,  which  is  equal  and  opposite ;  the  active  cam- 
phoric acids  melt  at  187°  ;  the  active  isocamphoric  acids  at  171 — 172°. 
i-Camphoric  acid  melts  at  202 — 203°  ;  i-isocamphoric  acid  at  191° ; 
both  are  less  soluble  than  the  active  acids  from  which  they  are 
formed  and  into  which  they  are  not  resolved  by  crystallisation;  they 
are  optically  inactive.  Mixtures  of  equal  parts  of  an  acid  from  each 
series  with  opposite  activities  (mesocamphoric  acids)  have  variable 
melting  points  much  below  those  of  their  components,  they  have  a 
feeble  optical  activity,  and  are  resolved  into  their  constituents  by 
fractional  crystallisation,  and  quantitatively  by  the  action  of  acetic 
chloride,  which  readily  converts  the  camphoric  acids  into  anhydrides, 
but  is  without  action  on  the  isocamphoric  acids.  The  conversion  of 
an  active  acid  of  one  series  into  that  of  another  (cis  into  cistrans  or 
vice  versa)  by  the  action  of  water  at  high  temperatures  only  proceeds 
to  the  extent  of  about  50  per  cent.,  and  the  acid  produced  has  the 
opposite  sign  of  activity  to  that  of  the  original  one  ;  all  attempts,  how- 
ever, to  convert  an  active  acid  into  the  lacemic  form,  or  into  its  com- 
plementary active  modification  of  the  same  series,  have  been  unsuccess- 
ful. The  reaction  takes  place  more  quickly  at  a  lower  temperature, 
and  the  yield  is  increased,  by  the  use  of  a  mixture  of  glacial  acetic 
acid  and  concentrated  hydrochloric  acid  instead  of  water.  The  iso- 
camphoric acids  may  also  be  converted  into  camphoric  acids,  with 
opposite  activities,  by  dry  distillation,  anhydrides  being  first  formed, 
but  the  inverse  change  (cis  into  cistrans)  does  not  take  place.  The 
same  change,  which  applies  to  each  series,  is  produced  by  the  action 
of  bromine  on  the  acid  and  the  subsequent  reduction  of  the  bromin- 
ated  product  with  zinc  dust  and  glacial  acetic  acid.  From  these 
results,  it  appears  that  camphoric  acid  contains  two  asymmetrical 
carbon  atoms  ;  the  theoretical  consequences  of  this  view,  and  its  bear- 
ing on  the  question  of  the  constitution  of  camphor  and  borneol  will 
be  considered  subsequently. 
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Of  the  remaining  seven  "  camphoric  acids  "  (see  above),  two,  Nos.  o 
and  10,  have  been  previously  shown  by  Friedel  and  Jungfleisch  to 
be  mixtures.  Chautard's  paracamphoric  acid  (No.  4)  is  a  mixture  of 
i-camphoric  acid  (3  parts)  and  i-isocamphoric  acid  (I  part). 
Wreden's  inactive  acid  (No.  6)  consists  of  dextrocamphoric  acid  and 
Icevoisocampboric  acid.  Jungfleisch's  inactive  acid  (m.  p.  280°, 
No.  8)  is  identical  w^ith  Wreden's  meso-acid,  and  consists  of  a  mix- 
ture of  dextrocamphoric  acid  and  lasvoisocamphoric  acid.  Arm- 
strong and  Tilden's,  and  Marsh  and  Stockdale's  inactive  acids  (Nos.  7 
and  13)  are  identical  with  i-camphoric  acid  (No.  3).  Full  details  of 
the  preparation,  purification,  and  methods  of  identification  of  these 
compounds  are  given  in  the  original  paper.  For  purposes  of  com- 
parison, the  three  camphoric  anhydrides,  and  bromo-  and  chloro- 
camphoric  anhydrides,  have  been  prepared,  and  also  the  three  cam- 
phanic  acids ;  the  activity  of  these  compounds  is  of  opposite  sign  to 
that  of  the  acid  from  which  they  are  derived.  Dextro-  and  Isevo- 
<;amphoric  anhydrides  in  chloroform  solution  at  20°  are  inactive,  in 
benzene  solution  optically  active ;  this  affords  an  interesting  con- 
firmation of  Van't  Hotf's  statement  that  in  spite  of  the  presence  of 
asymmetrical  carbon  atoms,  a  compound  may  appear  inactive,  the 
activity  being,  however,  rendered  apparent  by  change  of  temperature 
or  of  solvent.  J.  B.  T. 

Scammony  Resin.  By  H.  Spijigatis  (Arch.  Pharm.,  232,  241 — 
243). — The  author  cannot  admit  that  the  analyses  of  the  barium  salt 
obtained  from  scammony  resin,  which  were  made  first  by  himself  and 
then  by  Mayer,  are  incorrect  as  suggested  by  Poleck  (Abstr.,  1893, 
i,  225).  A.  G.  B. 

Investigation  of  the  Resin  of  Jalap.  By  N.  Kromer  {Chem. 
Centr.,  1894,  i,  634—636 ;  from  (Fharm.  Zeit.  Buss.,  33,  1—5,  17— 
21,  33—37,  49—53,  65—69,  81—85,  97— 99).— Mayer  ascribed  to 
that  part  of  the  resin  of  the  true  jalap  (Ipomoea  Furga,  Hayne,  or 
Convolvulus  purga,  W.),  which  is  insoluble  in  ether,  the  name  convol- 
vulin,  and  the  formula  (?)  C72H60O36  +  Aq,  and  to  the  analogous  com- 
pound from  the  spurious  jalap  the  name  jalapin.  The  author  has  re- 
examined convolvulin  and  its  derivatives. 

Convolvulin  forms  a  colourless,  amorphous  mass  which  becomes 
electrified  when  rubbed.  It  is  soluble  in  alcohol  and  in  acetic  acid,  but 
insoluble  in  ether  or  light  petroleum.  Its  reaction  is  neutral,  and  it 
is  coloured  red  to  brownish-red  by  concentrated  sulphuric,  nitric,  or 
hydrochloric  acid.  It  melts  at  140 — 148°,  and  gives  a  rotation 
£a]j)  =  —36-9°,  and  a  mol.  wt.  of  1140 — 1393.  From  its  analysis 
and  chemical  behaviour,  the  author  believes  its  true  formula  to  be 

V^6llll08O27' 

When  treated  with  bases,  barium  hydroxide  for  instance,  it  yields 
convolvulinic  and  methylethylacetic  acids.  Gonvolvulinic  acid, 
•CasHsaOu,  is  a  white,  hygroscopic  powder  melting  at  about  180°,  and 
having  a  rotation  [a]j)  =  — 31*3°.  The  barium  salt,  Ba(C28H5iOu)2 
+  2H;40,  is  yellow  and  amorphous.  It  is  a  monobasic  acid  which 
forms  neutral  and  basic  salts,  and  also  combines  with  convolvulin. 
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When  hydrolysed  with  10  per  cent,  sulphuric  acid,  convolvulinia 
acid  is  decomposed  into  a  non-crjstalline  glucose,  CeHioOc,  and  con- 
volvulinolic  acid  (m.  p.  46°),  a  monobasic  acid  isomeric  with  jalapinolic- 
acid.  The  convolvulinol  obtained  by  Meyer  in  this  reaction  was^ 
probably  impure  convolvulinolic  acid.  The  glucose,  on  oxidation, 
yields  paragluconic  acid.  L.  T.  T. 


The  Wall-lichen  (Parmelia  parietina).  By  R.  Kobert  and 
W.  LiLiENTHAL  (CJiem.  Centr.,  1894,  i,  471 — 472  ;  from  Zeit.  Oester. 
uipoth.  Ver.,  48,  30 — 38). — The  colouring  matter,  which  the  authors 
consider  to  be  the  active  principle  of  this  lichen,  is  very  superficially 
distributed,  and  may  be  extracted  by  means  of  benzene  without 
destroying  the  lichen.  It  crystallises  in  small,  golden-yellow  needles 
which  are  soluble  in  alkalis  with  blood-red  coloration.  It  is  more 
soluble  in  the  ordinary  organic  solvents  than  chrysophanic  acid,  which 
it  was  thought  to  contain  by  Rochleder  and  Heldt.  The  authors 
consider  this  colouring  matter  to  be  a  dihydroxyanthraquinone^ 
and  propose  for  it  the  name  chrysophyscin.  It  is  not  poisonous, 
whilst  vulpinic  acid  (with  which  Bolley  considered  it  to  be  identical) 
is  poisonous.  The  colouring  matter  was  termed  parietin  by  Thomsen, 
and  "  chrysopykrin  "  by  Stein.  The  lichen,  after  extraction  of  the 
colouring  matter,  is  not  poisonous.  L.  T.  T. 


A  New  Substance  Extracted  from  Lichens.  By  G.  Paterno- 
and  F.  Crosa  (Gazzetfa,  24,  i,  297 — 305). — On  extracting  the  lichen, 
Lecanora  sulphurea  (Schaer),  with  ether,  a  mixture  containing  a  resin, 
usnic  acid,  rangi formic  acid,  and  a  new  substance,  C27H3o09,H20,  is 
obtained.  The  latter  is  purified  by  crystallisation  from  alcohol, 
benzene,  and  carbon  bisulphide,  and  is  ultimately  obtained  in  white, 
pearly  lamina)  melting  at  92 — 93°  ;  the  anhydrous  substance  separates 
from  benzene  in  minute  crystals  melting  at  123 — 124°.  On  coolings 
the  molten  mass,  it  becomes  vitreous  and  melts  at  about  65° ; 
if  this  is  treated  with  dilute  alcohol,  it  absorbs  water  with  great 
development  of  heat,  and  yields  the  hydrate  melting  at  92 — 93°.  It 
is  readily  soluble  in  cold  caustic  alkalis,  giving  solutions  which 
resinify  on  exposure  to  air,  whilst  the  alcoholic  solution  reduces 
silver  nitrate  and  Fehling's  solution,  and  gives  a  violet  coloration 
with  ferric  chloride.  The  ar<7en^o-derivative,  C27H2909Ag,  is  obtained 
as  an  unstable,  gelatinous,  white  precipitate,  which  yields  the  original 
substance  when  treated  with  dilute  hydrochloric  acid,  boiling  water, 
or  ethylic  iodide.  Molecular  weight  determinations  by  the  cryoscopic 
method  or  by  Beckmann's  method  were  valueless,  the  thermometric 
rise  or  fall  being  so  small.  On  boiling  the  substance  with  dilute 
hydrochloric  or  hydriodic  acid,  it  yields  a  dehydration  product, 
C27H2808,H20,  crystallising  in  colourless,  transparent  prisms ;  these 
effloresce  in  the  air,  leaving  the  anhydrous  substance,  which  melts  at 
142 — 143°.  This  compound  is  also  obtained  by  warming  a  solution 
of  the  original  substance  in  concentrated  sulphuric  acid  and  precipi- 
tating with  water,  or  on  treating  it  with  acetic  chloride  or  boiling 
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with  sodium  carbonate  solution.  The  dehydration  product  yields 
normal  caproic  acid  when  fused  with  potash,  but  gives  no  argento- 
derivative.  W.  J.  P. 

Scoparin.  By  G.  Goldschmiedt  and  F.  v.  Hemmelmayr  (Monatsh., 
15,  316—361  ;  Abstr.,  1893,  i,  601).— Acetylscoparin,  which  has 
already  been  described  by  the  authors,  sinters  at  242°  when  pure,  and 
melts  at  255 — 256°.  It  forms  hemimorphic  crystals  belonging  to  the 
monoclinic  system,  a:h:c  =  0-8738  :  1  :  1-3454;  s  =  77°  59'.  The 
numbers  obtained  from  a  long  series  of  analyses  and  molecular  weight 
determinations  show  that  the  compound  is  Jiexacetylscoparin.  Hexa- 
henzoylscoparin  is  a  bright,  yellow,  crystalline  compound,  and  melts  at 
14.8—150°. 

Ethylscoparin,  Ci9Hi608(OMe)-OEt,  reduces  Fehling's  solution 
and  ammoniacal  silver  solution  when  heated  with  it  on  the  water 
bath,  but  is  not  altered  by  boiling  with  alcohol,  differing  in  this 
respect  from  scoparin.  The  pe7itacetyl-derivative  crystallises  in  aggre- 
gates of  small,  white  needles,  sinters  at  120°,  and  melts  at  140 — 141°. 

Methylscoparm  has  not  yet  been  obtained  pure.  The  product  crys- 
tallises in  beautiful,  rhombic  plates,  sinters  at  175°,  melts  at  185°, 
and,  after  solidifying,  remelts  at  252 — 253°.  The  numbers  obtained 
on  analysis  seem  to  show  that  the  compound  is  a  mixture  of  metliyl- 
scoparin  with  scoparin,  but  it  does  not  give  the  reaction  for  scoparin 
with  ferric  chloride. 

Scoparin,  when  boiled  with  6 — 7  per  cent,  potassium  hydroxide  in 
a  reflux  apparatus,  is  partially  decomposed  with  formation  of  aceto- 
vanillone  ;  this  crystallises  in  short,  lustrous  prisms,  melts  at  115°, 
boils  at  about  300°,  and  with  ferric  chloride  gives  an  intense  blue 
coloration.  The  ace^?/Z- derivative  forms  beautiful,  white  needles,  and 
melts  at  57 — 58°.  The  liydrazone  crystallises  in  bright,  yellow 
needles,  and  melts  at  125°.  When  fused  with  potassium  hydroxide, 
it  yields  protocatechuic  acid.  The  authors  have  also  examined  the 
behaviour  of  scoparin  when  heated  with  stronger  solutions  of  potas- 
sium hydroxide,  and  have  separated  from  the  product,  acetovanillone, 
vanillic  acid,  protocatechuic  acid,  and  phloroglucinol.  The  same  de- 
composition products  were  obtained  by  allowing  scoparin  to  remain 
with  10  per  cent,  potassium  hydroxide  in  a  closed  vessel  for  286  days. 
When  scoparin  is  boiled  with  12  per  cent,  potassium  hydroxide  and 
the  mixture  is  acidified  with  phosphoric  acid  and  subjected  to  ^eam 
distillation,  formic  acid  is  obtained  in  small  quantity. 

Ethylscoparin,  when  treated  with  potassium  hydroxide  (10  per 
cent.),  yields  a  brown  oil,  from  which  ethylvanillic  acid  (m.  p.  193°) 
is  obtained  on  oxidation  with  potassium  permanganate. 

When  scoparin  is  boiled  with  dilute  hydrochloric  acid,  it  yields  the 
compound  C2oHi608liH20,  which  has  already  been  obtained  by  the 
action  of  sulphuric  acid;  it  dissolves  in  dilute  potassium  hydroxide, 
and  is  precipitated  unchanged  on  acidification  ;  but  when  boiled  with 
12  per  cent,  potassium  hydroxide,  it  yields  acetovanillone  and  small 
quantities  of  phloroglucinol. 

When  scoparin  is  heated  above  its  melting  point,  it  gives  off  3JH2O, 
whilst  ethylscoparin,  under  similar  conditions,  gives  off  3H2O.     Both 
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compounds  are  reduced  by  sodium  amalgam,  yielding  dark  red, 
amorphous  compounds,  whicli  give  violet  precipitates  with  lead 
acetate.  The  compound  obtained  from  scoparin,  on  analysis,  gave 
numbers  agreeing  with  the  formula  CaoH'asOio  or  CzoHogOg. 

The  authors  were  unable  to  obtain  a  hydrazine  or  oxime  from 
scoparin  or  ethylscoparin.  When  scoparin  is  heated  with  excess  of 
phenylhydrazine  at  100°  and  the  product  is  washed  with  chloroform, 
a  bright  yellow,  crystalline  mass  is  obtained,  which  darkens  at  225°, 
turns  black  at  235°,  and  decomposes  violently  at  236^.  It  gradually 
decomposes  on  exposure  to  the  air,  giving  off  phenylhydrazine. 

Scoparin  forms  additive  compounds  with  hydrogen  chloride,  hydro- 
gen bromide,  or  bromine,  which  are  very  easily  decomposed.  It  has 
absolutely  no  physiological  action. 

The  above  results  show  that  the  constitution  of  scoparin  may  be 
expressed  by  the  formula  OH-C6H3(OMe)-Ci3H803(OH),  [=1:3:  5], 
and  that  in  the  group  Ci3H803(OH)5  there  is  present  an  atomic  com- 
plex which  is  capable  of  yielding  phloroglucinol  when  treated  with 
potassium  hydroxide.  E.  C.  R. 

Red  Pigment  of  Pyrrhocoris  Apterus.  By  C.  Phisalix  (Oompt. 
rend.,  118,  1282 — 1283). — Two  litres  of  the  insects,  Pyrrhocoris 
apterus,  were  dried  in  a  vacuum  and  treated  with  carbon  bisulphide, 
which  dissolves  the  fatty  matter  and  also  the  colouring  matter.  The 
latter  is  also  dissolved  by  light  petroleum  and  by  alcohol,  and  the 
solutions  have  an  absorption  spectrum  similar  to  that  of  carrotene. 
The  solid  colouring  matter  yields  a  greenish -blue  coloration  when 
mixed  with  concentrated  sulphuric  acid.  It  would  seem,  therefore, 
that  the  red  pigment  of  P.  apterus  is  very  similar  to  carrotene  ;  it 
produces  no  appreciable  physiological  effect  on  guinea  pigs  or  mice. 

C.  H.  B. 

Pyrazole.  By  L.  Knorr  (Annalen,  279,  188— 232).— The  author 
discusses  at  length  the  constitution  of  benzene  and  pyrazole  ;  he  con- 
siders that  pyrazole  is  a  tautomeric  compound  w^hich  in  its  derivatives 
has  tbe  following  constitutions. 

r.TT/CH:N  ^  ^^^      CHIN 

CH<<         I       and  CHo^         I  . 

Further,  in  the  case  of  the  first  formula,  the  double  bonds  may 
undergo  rearrangement,  so  that  the  hydrogen  atom  combined  with 
the  one  nitrogen  atom  becomes  attached  to  the  other ;  pyrazole  thus 
behaves  as  a  symmetrical  molecule  and  the  3-methylpyrazole  is  iden- 
tical with  5-methylpyrazole,  just  as  1  :  2  and  1  :  6  di-derivatives  of 
benzene  are  identical,  owing  to  oscillation  of  the  double  bonds  in  the 
Kekule  formula. 

The  author  has  prepared  both  3-  and  5-methylpyrazoles  by  a 
number  of  methods  which  are  indicated  below,  and  the  identity  of  the 
products  has  been  fully  established. 

3-Methylpyrazole  may  be  prepared  by  Marchetti's  method  (Abskr., 
1893,  i,  179),  and  by  adding  hydrazine  sulphate  and  soda  to  a  cooled 
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solution  of  sodioformylacetone ;  dimethyl  methylene-hydrazine  is  also- 
obtained  in  the  latter  process. 

3  :  5-pyrazoledicarboxylic  acid  is  obtained  by  the  oxidation  of  3  :  5- 
raethylpyrazolecarboxylic  acid,  or  of  3  :  5-dimethylpyrazole ;  it  crys- 
tallises with  IH2O,  and  is  identical  with  the  acid  melting  at  289°, 
prepared  by  Buchner  and  Papendieck  (Abstr,,  1893,  i,  431  ;  compare 
Marchetti,  loc.  cit.).  The  hydrogen  potassium  salt  is  a  characteristic- 
one,  it  crystallises  without  water  and  is  sparingly  soluble. 

Ethijlic  metluilpyrazolecarhoxylate  is  obtained  by  the  condensation  of 
ethylic  acetoneoxalate  with  hydrazine  ;  it  crystallises  in  tables  melting' 
at  82 — 83°,  and  is  readily  hydrolysed. 

1  :  3-Phenylmethylpyrazole  (Claisen  and  Roosen,  this  vol.,  i,  346),. 
yields  methylpyrazole  on  oxidation  with  alkaline  permanganate,  and 
gives  l-nitrophenyl-S-metJiylpyrazole  (paranitro  ?)  on  treatment  with 
fuming  nitric  acid  ;  this  crystallises  in  long  needles  melting  at  166°  ; 
on  reduction  with  stannous  chloride,  the  nitro-derivative  is  converted 
into  l-amidophenyl-3-methylpy7'azole,  doHuN^,  which  crystallises  in 
lustrous  prisms  and  melts  at  99°.  On  oxidation  with  potassium  per- 
manganate this  substance  and  also  l-phenyl-5-methylpyrazole,  or  its 
amido-derivative,  yields  methylpyrazole. 

l-Nitrophenyl-h  :  S-methylpyrazolecarboxyUc  acid,  011119^304,  ob- 
tained by  nitrating  phenylmethylpyrazolecarboxylic  acid,  is  crystal- 
line and  melts  at  122 — 124°,  It  loses  carbonic  anhydride  at  165 — 170°, 
yielding  Y-nitrcphenyl-h-methylpyrazole,  which  crystallises  in  lustrous 
leaflets  melting  at  161°.  The  corresponding  amidopyrazole,  obtained 
by  reduction  with  stannous  chloride,  crystallises  in  long  prisms  melt- 
ing at  201— 202°. 

S- Methylpyrazole  platinio  chloride,  (C4H6^2)2,PtCl4,  is  prepared  by 
crystallising  the  platinochloride  from  dilute  hydrochloric  acid  ;  it 
forms  yellow  needles  melting  and  decomposing  at  253°.  Argento- 
Qiiethylpyrazole,  C4H5lS'2Ag,  is  obtained  as  a  voluminous,  white  precipi- 
tate by  the  action  of  ammoniacal  silver  nitrate  on  the  base.  S-Methyl- 
pyrazole  silver  nitrate,  ( 04116^2)2, AgNOs,  crystallises  in  laminse  melting 
at  121°.  3-Methylpyrazole  mercuric  chloride,  (C4H6N2)253HgClo,  crys- 
tallises in  needles  melting  at  165 — 168°. 

BromoS-methylpyrazole,  obtained  by  direct  bromination  of  methyl- 
pyrazole, melts  at  67°.  Its  hydrobromide,  C4H5N'2Br,HBr,  separates 
on  adding  bromine  to  an  aqueous  solution  of  methylpyrazole  and 
crystallises  in  needles  melting  at  136°. 

^-Nitro-S-methylpyrazole,  C4H5N3O2,  is  obtained  by  heating  methyl- 
pyrazole with  a  mixture  of  nitric  and  sulphuric  acids  ;  it  crystallises 
in  prisms  melting  at  134°,  and  distils  at  325°  under  748  mm.  pressure. 
The  sodium  and  potassium  derivatives  were  prepared. 

S-Methylpyrazolesulphonic  acid,  C4H5N2'HS03,  is  prepared  by  sulph- 
onating  the  pyrazole ;  it  is  very  soluble  in  water,  and  melts  and 
decomposes  at  257 — 258°.  The  barium  salt  is  obtained  in  anhydrous, 
pearly  leaflets. 

On  heating  methylpyrazole  with  methylic  iodide  in  ethereal  solu- 
tion at  120°,  a  powerfully  odorous  base  of  the  composition  C3H2Me2l^2 
is  obtained  ;  it  boils  at  about  150°,  and  is  possibly  a  mixture.  Excess 
of  methylic  iodide  reacts  with  methylpyrazole,  yielding  a  dimethyl- 
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pyrazole  methiodide,  C3H2Me2N2,MeI ;  it  crystallises  in  needles  and 
decomposes  at  252".  The  corresponding  meihylic  platiTiochloride, 
(C3H2Me2N2)2,Me2PtCl6,  decomposes  at  225°. 

3-Metliylpyrazole  is  oxidised  to  pyrazole-3-carboxylic  acid  by 
potassium  permanganate ;  this  acid  crystallises  in  prisms,  decomposes 
into  pyrazole  and  carbonic  anhydride  at  210 — 214°,  and  is  doubtless 
identical  with  the  acid  melting  at  208 — 210°  obtained  by  Buchner 
and  Papendieck  (loc.  cit.).  W.  J.  P. 

Condensation  of  Methylhydrazine  with  /3-Diketones.  By 
L.  Knorr  {Annalen,  279,  232— 236).— 1  :  3  :  h-Trimethylpyrazole, 
CaNgHMca,  may  be  prepared  by  the  interaction  of  methylhydrazine 
with  acetylacetone  in  aqueous  solution  or  by  the  action  of  soda  on  the 
methiodide  obtained  by  heating  3  :  5-dimethylpyrazole  with  methylic 
iodide.  It  crystallises  in  long  needles,  melts  at  37°,  and  boils  at 
170°  under  755  mm.  pressure;  its  odour  recalls  that  of  iodoform,  and 
its  aqueous  solution  has  a  neutral  reaction.  The  spariugly  soluble 
pier  ate  crystallises  in  prisms  melting  at  131 — 133° ;  the  hydrochloride 
is  hygroscopic,  and  crystallises  in  needles  melting  at  94 — 96°.  The 
aurochloride  with  IH2O  is  obtained  in  needles  melting  at  91 — 94°, 
whilst  ihQ  platinochloride  melts  at  187 — 191°.  No  argento-derivative 
could  be  prepared,  but  a  double  salt  with  mercuric  chloride  was 
obtained ;  it  crystallises  in  six-sided  leaflets  melting  at  164 — 169°. 
1:3:  ^-TrimethylA-nitropyrazole,  prepared  by  direct  nitration  of  the 
pyrazole,  crystallises  in  needles  melting  at  56 — 57°. 

1:3:4:  6-Tetramethylpyrazole  is  obtained  by  the  condensation  of 
methylhydrazine  with  methylacetylacetone ;  it  boils  at  190 — 193°, 
solidifies  in  the  ice-chest,  and  has  a  more  unpleasant  odour  than 
1:3:  5-trimethylpyrazole. 

1  :  h-Bimethylpyrazolone  may  be  prepared  by  the  condensation  of 
methylhydrazine  with  ethylic  acetoacetate ;  it  melts  at  106 — 109°, 
and  boils  at  205—210°  under  210  mm.  pressure.  W.  J.  P. 

Condensation  of  Hydrazine  with  Methylacetylacetone.    By 

B.  Oettinger  {Annalen,  279,244! — 246). — 3  :  4  :  ^-Trimethylpyrazole, 
CaHMcaNs,  is  formed  by  the  action  of  hydrazine  hydrate  on  methyl- 
acetylacetone ;  it  boils  at  232 — 233°  under  753  mm.  pressure,  and 
crystallises  in  six-sided  leaflets  melting  at  137 — 138°.  It  is  volatile 
in  a  current  of  steam  and  sublimes  at  100°.  The  hydrochloride  crys- 
tallises in  minute  needles,  decomposes  at  about  265°,  and,  with  mer- 
curic chloride,  gives  a  double  salt,  C6HioN2,2HgCl2,  melting  at 
193 — 196°.  The  picrate  crystallises  in  needles  melting  at  237 — 239°, 
whilst  the  double  salt  with  silver  nitrate,  (CGHioN2)2,AgN03,  crystal- 
lises in  needles  melting  at  221°;  the  argento-deriY&tiYe,  CeHgNgAg, 
was  also  prepared. 

On  heating  the  base  with  methylic  iodide,  1:3:4:  5-tetramethy]- 
pyrazole  is  obtained ;  its  methiodide,  C7Hi2K2,MeI,  crystallises  in 
needles  melting  at  192°  whilst  its  methylic  platinochloHde, 

(C7Hi,N2)2,Me2PtCl6, 
melts  and  decomposes  at  215 — 216°.  W.  J.  P. 

VOL.  LXYI.   i.  2  g 
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Condensation  of  Hydrazine  with  Dimethylacetylacetone. 
Bv   L.    Knork   and    B.    Oettinger    (Annalen,    279,    247 — 248).— 

NiCMe 
3:4:4:  6-Teiramethylpijrazole,    -L.^-y.  >CMe2,   is  obtained  by  the 

action  of  hydrazine  hydrate  on  dimethylacetylacetone;  it  boils  at 
242 — 243°  under  740  mm.  pressure,  and  melts  at  50 — 55".  This  sub- 
stance is  typical  of  the  symmetrical  tautomeric  constitution  assigned 
to  pyrazole  by  Knorr  (this  vol.,  i,  544).  W.  J.  P. 

Condensation  of  Hydrazine  with  Benzoylacetone  and  Ethylic 

Benzoylacetoacetate.     ByB.  Sjollema  (An7ialen,  279,  248 — 256). 

CPh'N 
—3  :  b-Methijlphenylpyrazoley  CH<         ]  •      ,  may  be  prepared  by  the 

action  of  hydrazine  hydrate  on  benzoylacetone ;  it  crystallises  in 
needles  melting  at  128°,  and  boils  at  326—327°  (cor.).  The  JmjcIto- 
chlortde  is  obtained  as  a  crystalline  powder,  melting  at  205° ;  the 
platinocliloride  and  the  picrate  crystallise  in  yellow  needles.  The 
ace^?/Z-derivafcive  forms  needles  melting  at  43°,  and  is  hydrolysed  by 
heating  with  soda.  The  dibromide,  CioHioNsBrj,  is  obtained  by  direct 
bromination,  and  crystallises  in  needles  melting  at  205° ;  when 
heated  with  water,  it  yields  3  :  5-phenylmethyl-4-bromopyrazole 
melting  at  93°. 

On  heating  the  base  with  methylic  iodide,  a  phe^iyldimethylpyrazole 
methiodide,  CnHi2N2,MeI,  which  melts  at  190°,  is  obtained;  the 
methochloride  and  the  methylic  platinochloride,  (CiiH2N'2)2,Me2PtClfi, 
crystallise  in  needles  melting  at  50^  and  216°  respectively.  On 
oxidising  3  :  5-phenylmethylpvrazole  with  potassium  permanganate, 
a  phenylpyrazolecarhoxylic  acid,  which  melts  and  decomposes  at 
230—240°,  is  obtained. 

Ethylic  3  :  h-phenylmethylpyrazole-4i-carhoxylatG  and  3-phenylpyr- 
azolone  resalt  from  the  condensation  of  hydrazine  hydrate  with 
ethylic  benzoylacetoacetate.  The  free  acid,  which  crystallises  in 
needles,  decomposes  at  260 — 265°,  and  on  distillation  yields  car- 
bonic anhydride  and  3  :  5-phenylmethylpyrazole.  The  silver  and 
'barium  salts  are  both  amorphous.  The  acid  yields  5-phenylpyrazole- 
3  :  4-dicarboxylic  acid  on  oxidation  with  permanganate  ;  this  melts 
and  decomposes  at  235°,  and  seems  to  be  identical  with  the  dicarb- 
oxylic  acid  prepared  by  Buchner  and  Fritsch  (Abstr.,  1893,  i,  281), 
since  both  acids  give  the  same  phenylpyrazole  melting  at  78°  on  dis- 
tillation. The  latter  can  only  be  5-phenylpyrazole,  and  not  4-phenyl- 
pyrazole,  as  stated  by  these  authors.  Further,  the  substance  melting 
at  228°,  described  by  Buchner  and  Dessauer  (Abstr.,  1893,  i,  282)  as 
5- pyrazole,  must  be  the  4-isomeride.  b-Phenylpyrazole  picrate  crystal- 
lises in  needles,  melting  at  168°.  W.  J.  P. 

Condensation  of  Hydrazine  with  Acetylacetone,  Ethylic 
Acetylacetoacetate,  and  Ethylic  Ethylideneacetoacetate.    By 

G.  D.  RosENGARTEN  (Annalen,  279,  237— 243).— 3  :  5-Dimethyl- 
pyrazole  is  obtained  in  quantitative  yield  by  the  action  of  hydrazine 
hydrate    on   acetylacetone    (Marchetti,   Abstr.,    1893,   i,    177);   the 
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argento-deviv&iive  crystallises  in  long  needles  melting  at  152°.  On 
heating  tlie  pyrazole  with  methylic  alcohol  and  methylic  iodide  at 
100 — 110°,  1:3:  5-trimethylpyrazole  methiodide  is  obtained  (compare 
preceding  abstracts)  ;  it  crystallises  with  ICHCI3.  The  methylic 
platinochloride,  (C6Hio]Sr2)2,Me2PtCl6,  crystallises  in  long  needles,  melt- 
ing at  222°. 

Ethylic  ethylideneacetoacetate  or  ethylic  acetylacetoacetate  inter- 
acts with  hydrazine  hydrate,  forming  ethylic  3  :  ^-dimethylpyrazole- 
4i.carboxylate,  3-methylpyrazolone,  and  the  substance  of  the  com^ 
position  CsHgNsOz,  previously  described  by  Knorr  (Abstr.,  1887,  601)  ; 
the  compound  last  named  is  also  obtained  by  the  action  of  hydrazine 
hydrate  on  ethylic  acetoacetate.  In  the  action  between  ethylic 
ethylideneacetoacetate  and  hydrazine  hydrate,  4i-ethylidene-lis-3' 
methylpyrazolone  (?), 

NziCMe  CMeiJSr^^^^^    . 

^H<^0_^jj.CHMe.CH.CO>™'  ^'  ^^'^  obtained;  it  crystal- 
lises  in  prisms,  and  melts  and  decomposes  at  255°. 

Ethylic  3  :  5-dimethylpyrazole-4-carboxylate  crystallises  with  2H2O, 
and  then  melts  at  60°,  but  when  anhydrous  it  melts  at  96°.  It 
sublimes  on  the  water-bath,  and  is  volatile  in  a  current  of  steam. 
The  corresponding  acid  crystallises  in  small  needles  or  leaflets,  and 
melts  and  decomposes  at  290°.  On  distillation  or  heating  with  water 
at  200°,  it  yields  dimethylpyrazole  and  carbonic  anhydride,  whilst 
on  oxidation  with  alkaline  permanganate,  it  gives  3:4:  5-pyrazole- 
tricarboxylic  acid.  W.  J.  P. 

Action  of  Chloride  of  Sulphur  on  Acetylacetone.     By  A. 

Angeli  and  Magnani  {Gazzetta,  24,  i,  342 — 370). — Sulphur  dichloride 
and  acetylacetone  interact  violently  with  formation  of  thioacetyl- 
acetone,  CHAca'S'CHAca ;  this  crystallises  in  very  beautiful,  colourless, 
orthorhombic  prisms  melting  at  67-— 72°  ;  a  :  b  :  c  =  0-9412  :  1-7239. 
Thioacetylacetone  behaves  like  an  acid,  reddening  litmus,  decolor- 
ising phenolplithalein,  and  dissolving  in  soda,  ammonia,  or  alkaline 
carbonates;  it  is  precipitated  from  these  solutions  by  hydrochloric 
acid,  although  slight  decomposition  occurs  even  in  the  cold,  and 
becomes  complete  on  boiling.  Aqueous  alcoholic  solutions  of  the  sub- 
stance give  precipitates  with  salts  of  copper  or  lead,  but  not  with 
those  of  barium  ;  with  ferric  chloride,  a  beautiful  red  colour  is  pro- 
•duced. 

N!CMe  CMe!N 

Thiodimethylisoxazole  (?),  A.p^  ^^'^'^^pm  *A'  ^^  obtained  on 

boiling  an  alcoholic  solution  of  thioacetylacetone  with  hydroxyl- 
amine  hydrochloride ;  sulphurous  anhydride  is  evolved,  and  the 
oxazole  is  ultimately  obtained  in  colourless,  lamellar  crystals  melting 
at  127—128°. 

^  .  ,.       ,   ,  7       .  7    NPh-CMe^  ^  ^  ^     CMe-NPh    . 

Thiodimethylphe7iylpyrazole,   I ^C*S'C«<  i        ,  is  pre- 

pared by  boiling  thioacetylacetone  with  phenylhydrazine  in  acetic 
.acid  solution ;  it  forms  small,  lustrous,  colourless  crystals  melting  at 
114°. 

2^2 
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Dithioacetjlacetone  (this  toI.,  i,  209)  also  crystallises  in  the  ortho- 
rhombic  system  ;  a  :  h  :  c  =  0*9817  :  1  :  1*6501,  Its  aqueous  alco- 
holic solution  possesses  a  distinctly  acid  reaction,  and  gives  preci- 
pitates with  salts  of  copper  or  lead,  but  not  with  those  of  barium  ;  it 
gives  a  red  coloration  with  ferric  chloride. 

Trithioacetylacetone,  CHAc2*S3*CHAc2,  is  prepared  by  the  action  of 
sulphur  monochloride  on  acetylacetone ;  the  action  is  violent,  and 
the  product,  after  purification,  is  obtained  in  almost'colourless,  ortho- 
rhombic  plates,  melting  at  130°;  a:b:  c  =  0*7062  :  1  :  1-6797.  A 
very  distinct  morphotropic  relationship  exists  between  the  crystals  of 
these  three  thio-compounds.  Trithioacetylacetone  behaves  as  an  acid, 
just  as  the  mono-  and  di-thio-derivatives.  On  treatment  with  hydr- 
oxylamine  hydrochloride,  it  yields  trithiodimethyUsoxazole, 

N:CMe  CMe:N 

this  crystallises  in  beautiful,  colourless  needles,  and  melts  at  65 — 66°. 
Trithioacetylacetone   is    converted  into  trithiodimethylphenylpyrazole,. 

NPh-CMe^  '^^CMe-NPh'  ^^^^''*'''''  ""^  phenylhydrazme ;  it 
is  a  crystalline  powder,  and  melts  at  141°.  W.  J.  P. 

Pyrazine.  By  L.  Wolff  (Ber.,  27,  2018— 2019).— Attention  is 
drawn  to  the  discrepancy  existing  between  the  author's  description  of 
pyrazine  (Abstr.,  1893,  i,  378)  and  that  of  Stoehr  (loc.  cit.,  486).  In 
support  of  his  views,  the  author  points  out  that  not  only  do  Stoehr's 
later  resrJts  differ  widely  from  those  already  given  by  that  investi- 
gator, but  that  the  specimen  of  pyrazine  obtained  by  Gabriel  and 
Pinkus  from  amido-aldehyde  (loc.  cit.,  734)  agrees  closely  in  melting; 
point  and  boiling  point  with  the  base  described  by  the  author. 

M.  0.  F. 

Combination  of  Pyridine  with  Permanganates.  By  T.  Klobb 
{Gompt.  rend.,  118,  1271 — 1278). — Pyridine,  like  ammonia,  forms 
crystalline  compounds  with  silver,  copper,  cadmium,  zinc,  and  nickel 
permanganates.  They  are  more  or  less  soluble  in  water,  and  very 
soluble  in  pyridine ;  when  heated  rapidly  they  explode,  but  when- 
heated  slowly,  no  explosion  takes  place.  When  moistened  with  sulph- 
uric acid,  or  when  suddenly  compressed,  they  burn  vigorously.  Even 
at  low  temperatures  they  lose  pyridine,  and  undergo  partial  oxidation ;. 
they  should  be  prepared  and  dried  at  about  0°. 

The  silver  compound,  AgMn04,2C5NH5,  is  obtained  on  adding  a 
small  quantity  of  pyridine  to  an  aqueous  solution  of  silver  nitrate 
and  potassium  permanganate  mixed  in  equivalent  proportions.  It 
is  only  very  slightly  soluble  in  water,  and  forms  violet,  microscopic 
crystals,  which  decompose  at  65°.     The  other  compound, 

2AgMn04,5C5lS'H5, 

is  obtained  by  pouring  the  mixed  saline  solutions  into  an  excess  of 
pyridine,  or  by  gradually  adding  water  to  a  60  per  cent,  solution  of 
silver  permanganate  in  pyridine.  It  forms  violet  needles,  which  onlj- 
explode  at  about  100°. 
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The  copper  salt,  Cu(Mn04)2,405N'H5,  is  obtained  in  the  same  man- 
ner as  the  first  silver  salt,  and  forms  beautiful,  violet  crystals,  which 
decompose  at  65°.  The  cadmium  salt,  Cd(Mn04)2,4C5NH5,  must  be 
prepared  from  concentrated  solutions  at  0°,  and  forms  tabular  crystals, 
apparently  rhombic ;  it  decomposes  at  65°.  Both  the  zinc  and 
nickel  compounds  are  similar  in  composition,  and  are  prepared  in  a 
similar  manner.  The  nickel  salt  occurs  as  a  violet,  crystalline 
powder,  or  in  nodules,  and  decomposes  at  65".  Cobalt  perman- 
ganate does  not  yield  a  similar  compound.  0.  H.  B. 

Additive  Product   of  Pyridine  and  Chloracetone.    By  H. 

Dreskr  (Arch.  Pharm.,  232,  183 — 186). — These  two  substances 
react  to  form  a  crystalline  compoicnd,  CaNHsCl'CHz'COMe.  The 
mercurochloride  of  this  substance  crystallises  in  white  needles,  and 
melts  at  119°  (uncor.)  ;  the  picrate  melts  at  141°  (uncor.)  ;  the  platino- 
chloride  melts  and  decomposes  at  206 — 207°  (uncor.)  ;  and  the  auro- 
chloride  at  136—138°  (uncor.). 

Quinoline  did  not  yield  an  analogous  product.  A.  Gr.  B. 

Synthesis  of  Pyridine  Derivatives  from  Aldehydes  and 
Benzoylpiperidine.  By  L.  Rugheimer  (Annalen,  280,  36—49). — 
The  condensation  of  benzoylpiperidine  with  two  molecular  propor- 
tions of  an  aldehyde  is  accompanied  by  the  elimination  of  the  benzoyl 
group  and  2  atoms  of  hydrogen  ;  thus 

CsNHio-COCeHs  +  2CcH5-COH  =  dgHn^  +  CeHs-COOH  +  H^  +  H^O. 

Simultaneously  2  atoms  of  hydrogen  migrate  from  the  piperidine 
nucleus  to  the  aldehydic  groups,  3  :  5-disubstituted  derivatives  of 
pyridine  being  formed,  whilst  the  liberated  hydrogen  reduces  a 
portion  of  the  aldehyde  employed,  with  formation  of  the  parent 
hydrocarbon. 

3  :  h-Uibenzyl'pijridine^  C5N"H3(CH2Ph)2,  is  obtained  by  heating  6 
parts  of  benzaldehyde  with  5  of  benzoylpiperidine  in  a  closed  tube 
for  six  hours  at  240 — 250°.  The  base  is  slightly  soluble  in  water 
and  readily  in  alcohol,  crystallising  from  the  latter  in  thin  plates, 
which  melt  at  89°,  the  liquid  boiling  at  300° ;  its  basic  character  is 
but  feeble,  and  the  salts  are  decomposed  by  water.  Dibenzylpyridine 
remains  unchanged  when  heated  at  125°  with  strong  caustic  soda, 
whilst  dilute  hydrochloric  acid  at  210°  merely  transforms  it  into  the 
hydrochloride,  melting  at  164*5 — 166°,  and  characterised  by  its  low 
solubility  in  boiling  benzene  and  the  feathery  aggregates  in  which  it 
crystallises.  On  adding  water  to  the  alcoholic  solution  of  this  salt, 
the  base  is  deposited  as  an  oil,  which  soon  solidifies.  Strong  hydro- 
bromic  acid  at  175 — 180°  slightly  alters  the  base,  but  at  lower  tem- 
peratures the  hydrobromide  alone  is  formed ;  this  crystallises  from 
hot  benzene  in  thin  tablets  which  melt  at  148'5°.  The  nitrate  melts 
at  96'5 — 98°.  The  methiodide  was  obtained  in  the  form  of  an  oil 
which  yields  an  unstable  molecular  compound  with  chloroform,  crys- 
tallising in  plates.  The  ethiodide  is  deposited  from  alcohol  in  nodular 
aggregates  of  needles,  and  melts  at  137". 

Tribenzylpyridine,  C5N'H2(CH2Ph)3,  which  occurs  as  a  bye-product 
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in  the  preparation  of  the  dibenzyl- derivative,  remains  undissolved 
when  the  crude  substance  is  treated  with  ether.  It  is  with  difficulty 
soluble  in  hot  amylic  alcohol,  separating  from  this  solvent  in 
hexagonal  plates  which  melt  at  278 — 280°. 

3  :  b-Bihenzoylpyridine,  C5NH3B/2,  is  formed  by  the  oxidation  of 
8  :  5-dibenzylpyridine  ;  chromic  acid  is  the  agent  employed,  the  base 
being  scarcely  attacked  by  potassium  permanganate,  even  when  heated 
with  a  strong  solution  of  it.  Dibenzoylpyridine  forms  long  needles 
melting  at  123°  ;  it  yields  an  oxime,  and  the  platinochloride  forms  blunt, 
bright  red  needles.  It  possesses  slightly  basic  properties,  dissolving 
in  dilute  mineral  acids  when  heated.  M.  O.   F. 

3-Benzoylpyridine-5-carboxylic  acid,  COPh-CsNHa-COOH, 
and  the  Position  of  the  Benzyl  Group  in  Dibenzylpyridine. 
By  L.  RuGHEiMEE  and  W.  Keonthal  (Annalen,  208,  60 — 59). — This 
acid  is  the  intermediate  product  in  the  oxidation  of  dibenzoylpyridine 
to  dinicotinic  acid.  It  separates  from  hot  benzene  in  colourless 
needles,  and  melts  at  199 — 201° ;  the  silver  and  copper  salts  are  well 
defined. 

Paradinitro-2> :  ^-dibenzylpyridine,  prepared  by  adding  the  base  in 
small  quantities  at  a  time  to  fuming  nitric  acid,  forms  yellowish 
needles  which  melt  at  144 — 146° ;  its  constitution  is  shown  by  the 
fact  that  the  only  nitrobenzoic  acid  formed  on  oxidation  is  the  para- 
modification.  It  is  sufficiently  basic  in  character  to  form  salts ;  the 
nitrate  crystallises  in  colourless  needles,  and  melts  at  160 — 162°  ;  the 
hydrochloride  melts  at  121 — 123° ;  the  platinochloride  melts  at 
225 — 226°.  The  picrate,  which  is  almost  insoluble  in  alcohol,  melts 
at  175—177°;  the  methiodide  at  190 — 193°  and  the  ethiodide  at 
167—173°. 

FaradiamidoS :  h-dihenzylpyridine  is  obtained  by  reducing  the  dini- 
tro-compound  with  stannous  chloride  and  hydrochloric  acid.  It  is 
insoluble  in  light  petroleum,  but  dissolves  in  amylic  alcohol,  benzene, 
and  alcohol,  separating  from  the  latter  in  needles  which  melt  at 
155 — 157° ;  the  hydrochloride  remains  unfused  at  250°.  On  oxidising 
diamidodibenzlpyridine  with  potassium  permanganate,  dinicotinic 
acid  is  formed ;  this  result  shows  conclusively  that  the  substituted 
pyridines  obtained  by  the  action  of  aldehydes  on  benzoylpiperidine 
are  3  :  5-derivatives.  M.  O.  F. 

Cuminaldehyde  and  Benzoylpiperidine  (by  L.  Rugheimer  and 
W.  Herzfeld,  Annalen,  280,  60—73)  and  the  Isomeric  Toluyl- 
aldehydes  and  Benzoylpiperidine  (by  L.  Rugheimer  and  K. 
DoRiNG,  Annalen,  280,  76 — 78). — When  cuminaldehyde  and  benzoyl- 
piperidine are  heated  in  a  closed  tube  for  eight  hours  at  235 — 240°, 
derivatives  analogous  to  those  described  in  the  foregoing  abstracts  are 
obtained,  accompanied  by  small  quantities  of  cymene. 

Paradiisopropyl-Z  :  5-dibenzylpyridine,  C5NH3(CH2*C6H4Pr^)2,  melts 
at  76 — 77° ;  it  is  feebly  basic,  the  salts  being  decomposed  by  water. 
The  hydrocJiloride  melts  at  182- — 183°.     The  picrate, 

C25Ho.9N,C6H2(N02)3-OH, 
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is  soluble  in  alcohol,  and  melts  at  111 — 118°.  The  'platinochloride 
decomposes  at  230—236°  ;  the  aurocMoride  forms  deliquescent,  yellow 
needles.  The  base  yields  crystalline  double  salts  with  mercuric 
chloride,  cadmium  chloride,  and  copper  acetate,  the  latter  forming 
bluish- violet  crystals  of  the  constitution  C25H29N,C2H402,Cu(C2H802)2. 
The  methiodide  is  soluble  in  water,  and  melts  at  173 — 174°;  the 
etliiodide  at  168 — 169°.  The  methochloride  was  obtained  in  crystalline 
scales  which  could  not  be  recrystallised ;  the  platinochloride  of  this 
salt  melts  at  216 — 219°.  The  oxidation  of  diisopropyldibenzylpyri- 
dine  is  carried  out  by  means  of  chromic  acid,  3 :  h-dihenzoylpyridine' 
paradicarhoxylic  acid  being  formed.  This  bibasic  acid  is  insoluble  in 
water,  alcohol,  and  ether,  but  may  be  recrystallised  from  hot  glacial 
acetic  acid ;  it  melts  at  308°,  decomposition  and  partial  sublimation 
taking  place  simultaneously.  The  ammonium  salt  undergoes  decom- 
position when  its  solution  is  evaporated,  but  the  calcimn,  copper,  and 
silver  salts  are  well-defined.  When  the  last-named  is  distilled  alone 
in  small  quantities,  3 : 5-dibenzoylpyridine  is  formed  (compare 
Koenigs,  Abstr.,  1892,  293). 

Faratriisopropyltrihenzylpyridine,  G5NH2(CH2'C6H4Pr^)3,  is  separated 
from  the  mixture  of  bases  by  means  of  its  insolubility  in  ether ;  it 
melts  at  299 — 302°.  In  addition  to  this  compound,  paraisopropyU 
henzylpyridine  occurs  as  a  bye-product  in  the  preparation  of  the 
disubstituted  compound ;  it  was  obtained  as  an  oil,  and  its  platino- 
chloride forms  rectangular  plates  which  melt  at  208 — 213°. 

The  derivatives  obtained  from  the  three  isomeric  tolyl  aldehydes, 
in  every  way  analogous  to  those  already  described,  may  be  tabulated  as 
follows. 


Diparaxyl- 
ylpyridine. 

Dimetaxyl- 
ylpyridine. 

Diortho-xyl- 
ylpyridine. 

Base,  C21H21N 

m.  p. 
108  -5° 

m.  p. 
65—66  -5° 

ra.  p. 
40*5° 

Hvdrochloride  Co,Ho,N  HCl 

180—182° 

165—166° 

191—104° 

Platinochloride,  (aiH2iN)2,H2PtCl6 

252-255 

185—186 

171—174 

Picrate,  C2iH,iN,C6H2(N02)a-OH 

156—158 

116—117 

]  82— 183 

Methiodide,  CiHoiNjMel 

137° 

105—107 

152—153 

Ethiodide  CoiH2iN'  EtI    

148-150 

109—109  -5° 

148—142 

The  acid  obtained  by  the  oxidation  of  diparaxylylpyridine  is  iden- 
tical with  that  derived  from  paradiisopropyl-3 :  5-dibenzylpyridine. 
From  dimetaxylylpyridine,  however,  is  obtained  3  :  h-dihe7izoylpyridine- 
metadicarhoxylic  acid ;  this  forms  minute  needles,  which  melt  at 
270—271°.    '  M.  0.  F. 


Anderson's  Pyridine   Reaction.    By  A.   Cossa  (Oazzetta,  24, 
i,  393-397;  compare  Abstr.,  1893,  i,  364).— The  term  "Anderson's 
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reaction  "  is  usually  applied  to  tlie  elimination  of  hydrogen  chloride 
and  formation  of  a  platinopyridine  chloride,  (C„H3„_5N')2PtCl4  (Ander- 
son's platinic  compound),  which  occurs  on  boiling  an  aqueous  solu- 
tion of  a  pyridine  platinochloride  (C„H2„_5N')2,H2PtCl6.  The  author 
finds  that  a  similar  reaction  occurs  with  the  platinosochlorides. 

Pyridine  plat Inosochloride,  (C5H6N)2,H2PtCl4,  is  deposited  on  strongly 
cooling  a  mixed  solution  of  potassium  platinosochloride  and  pyridine 
hydrochloride ;  it  crystallises  in  anhydrous  monosymmetric  prisms, 
and  is  very  soluble  in  water,  but  insoluble  in  alcohol.  On  boiling  its 
aqueous  solution,  or  on  heating  the  solid  substance  at  130°,  platoso- 
semidipyridine  chloride,  (C5H5N)2PtCl2  (Anderson's  platinous  com- 
pound), is  deposited.  If  the  boiling  is  not  too  prolonged,  a  double 
salt  of  the  composition  (C5H5N)2PtCl2,(C5H5N)2,H2PtCl4  is  formed;  it 
crystallises  in  long,  yellow  prisms.  Both  the  platinosochloride  and  the 
platinochloride  also  decompose  slowly  in  aqueous  solutions  at  the 
ordinary  temperatures,  giving  Anderson's  platinous  and  platinic 
compounds  respectively. 

The  platinous  compound  is  converted  into  the  platinic  compound 
by  digesting  it  with  nitro-hydrochloric  acid  at  100°.  Anderson's 
statement  that  platosopyridine  chloride  is  obtained  by  treating 
platinosemidipyridine  chloride  with  pyridine  is  inexact ;  a  diplatin- 
ous  compound  seems  to  be  formed.  W.  J.  P. 

Synthesis  of  Quinoline.  By  V.  Kulisch  (Monatsh.,  15,  276 — 
279). — Quinoline  is  obtained  by  adding  an  aqueous  solution  of  sodium 
hydroxide  (1  :  2)  to  a  solution  of  glyoxal  in  an  excess  of  ortho- 
toluidine.  and  heating  the  mixture  in  a  reflux  apparatus  at  150°  for 
1-J  hours.  The  yield  amounts  to  35 — 40  per  cent,  of  that  required  by 
theory.  Other  dehydrating  agents,  such  as  concentrated  sulphuric 
acid  and  zinc  chloride,  give  extremely  bad  yields. 

The  author  is  engaged  in  an  examination  of  products  of  condensa- 
tion of  a-diketones  and  a-ke tonic  acids  with  orthotoluidine  with  the 
object  of  obtaining  derivatives  of  quinoline.  E.  C.  R. 

Synthesis  of  Isoquinoline.  By  E.  Bamberger  and  C.  Gold- 
SCHMIDT  (Ber.,  27,  1954 — 1957). — Isoquinoline  is  obtained  when  syn- 
cinnaraaldoxime  is  heated  with  phosphoric  anhydride  at  60 — 70°. 
Anti-cinnamaldoxime,  which  is  also  obtained  in  the  preparation  of 
cinnamaldoxime,  likewise  yields  isoquinoline  under  the  same  con- 
ditions. 

A  very  small  quantity  of  quinoline  is  obtained  on  heating  cinnam- 
aldehyde  hydrazone  with  acetic  anhydride  at  215 — 225,  and  also  by 
passing  dry  hydrogen  chloride  through  the  melted  hydrazone ;  in  the 
latter  process,  a  small  quantity  of  a  bye-product  is  also  obtained, 
which  melts  at  135°,  and  is  apparently  a  hydrazone.  E.  C.  E». 

Synthesis    of   Isoquinoline    and    its    Derivatives.      By    C. 

POMERANZ  (Monatsh.,  15,  299—306;  Abstr.,  1893,  i,  607).— The 
author  has  continued  his  researches  on  the  production  of  isoquinoline 
from  benzaldehyde  and  amidoacetal,  and  has  obtained  a  yield  equal 
to  50  per  cent,  of  that  required  by  theory.     Benzylideneamidoacetal 
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is  mixed  with  well-cooled,  concentrated  sulphuric  acid  (3  parts),  and 
the  mixture  gradually  added  to  3  parts  of  sulphuric  acid  heated  at 
160°.  Other  condensation  agents  which  the  author  employed  gave 
very  bad  results. 

a-MethylisoqumoUne  is  obtained  in  a  similar  way  from  acetophenone 
and  amidoacetal ;  but  the  yield  only  amounts  to  15  per  cent,  of  that 
required  by  theory.  The  product,  which  is  isomeric  with  7-methyl- 
isoquinoline  obtained  from  methylbromophthalimide,  is  a  colourless 
liquid,  boils  at  248°  (uncor.),  and  has  an  odour  between  that  of 
pyridine  and  quinoline.  The  platinocJiloride  crystallises  in  bright  red 
prisms  with  4H2O,  and,  when  anhydrous,  melts  and  froths  up  at  210°. 
The  sulphate  crystallises  in  flat,  colourless  prisms,  and  melts  at 
246 — 247°.  The  dichromate  crystallises  in  yellowish-red  prisms,  and 
decomposes  at  145.  E.  C.  R. 

2  :  4-Dibroinoquinoline.  By  A.  Glaus  and  A.  Ammelburg  (/.  pr. 
€hem.,  [2],  50,  29— 37).— 2  : 4-Dibromoquinoline  melts  at  112°,  not 
110°  (Abstr.,  1890,  172).  The  methiodide  melts  at  287°  ;  the  metho- 
chloride  becomes  discoloured  at  145°  and  melts  at  236°,  whilst  its 
jplatinochloride  decomposes  and  melts  at  249°.  The  hydrohromide  of 
2  :  4-dibromoquinoline  melts  at  288°;  its perhroniide,  C9NH5Br2,HBr,Br2, 
obtained  by  brominating  the  hydrohromide  in  ether,  forms  orange 
tables,  melting  at  215°.  By  heating  the  perbromide  with  bromine  at 
200°,  2:4:  4< -trihromoquinoline  is  obtained  as  the  chief  product ;  this 
crystallises  in  colourless  needles  and  melts  at  125 — 126° ;  a  more 
highly  brominated  compound  (colourless  needles,  m.  p.  148°)  is 
formed  at  the  same  time.  The  platinochloride  of  2:4:  4'-tribromo- 
quinoline  was  prepared,  but  the  base  is  too  feeble  to  form  a  meth- 
iodide. 

1:2:  4<'Nitrodihromoquinoline  is  the  sole  product  of  the  nitration  of 
2  :  4-dibromoquinoline  ;  it  crystallises  in  short,  colourless  prisms  and 
plates,  and  melts  at  198° ;  the  platinochloride  becomes  dark  at  220°, 
melting  at  291°.  By  reduction,  the  nitro-derivative  easily  passes 
into  1:2:  ^-aTnidodihromoquinoline,  which  crystallises  in  colourless 
needles  and  melts  at  127°;  the  hydrochloride  melts  at  191°;  the 
jplatinochloride  is  also  described. 

1:2: 4t-Trihromoqimioline,  obtained  from  the  above  amido- derivative 
through  the  diazo-reaction,  crystallises  in  colourless,  lustrous  needles, 
melts  at  141°,  and  sublimes ;  no  methiodide  could  be  obtained,  but 
the  platinochloride  was  prepared,  and  was  found  to  melt  and  decom- 
pose at  280°,  A  discussion  as  to  the  orientation  of  this  tribromo- 
qu  incline  concludes  the  paper.  A.  Gr.  B. 

Condensation  Products  of  Ortho-  and  Para-hydroxybenz- 
aldehyde  with  Quinaldine.  By  S.  Dzierzgowski  {Ber.,  27, 
1979 — 1983). — Salicylethylenequinoline  has  been  previously  obtained 
by  Wallach  and  Wiisten  (J5e?'.,  16,  2007)  from  quinaldine  and  ortho- 
hydroxybenzaldehyde ;  it  is  insoluble  in  alkali  carbonates,  dissolves 
in  acids  with  an  orange  colour,  does  not  reduce  copper  or  silver  solu- 
tions, and  gives  no  coloration  in  alcoholic  solution  with  ferric  chloride. 
The  hydrochloride  crystallines  in  orange-red  needles  with  1  or  l^HoO 
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according  to  circumstances,  melts  and  decomposes  at  265 — 260°,  and 
undergoes  dissociation  on  prolonged  boiling  with  water.  The  salt 
o-ives  a  series  of  yellow,  amorphous  precipitates  with  the  ordinary- 
alkaloid  reagents.  The  sulphate,  acetate,  oxalate,  and  tartarate  are 
crystalline  and  sparingly  soluble.  SalicylethyltetraTiydroquinoline, 
C17H19NO,  is  prepared  by  the  reduction  of  the  quinoline  by  means  of 
sodium,  and  crystallises  in  colourless,  slender  needles,  melting  at 
121°.  The  base  reduces  silver,  but  not  copper,  solutions,  dissolves 
in  concentrated  sulphuric  acid  without  coloration,  and  is  oxidised  to 
a  red  dye  by  nitric  acid.  The  hydrochloride  crystallises  in  prismatic 
plates,  melts  at  223 — 225°,  gives,  with  ferric  chloride,  a  yellowish 
coloration,  changing  to  brown ;  phosphomolybdic  acid  and  phospho- 
tungstic  acid  produce  white,  amorphous  precipitates,  potassium 
bismuthoiodide,  mercuroiodide,  and  cadmioiodide  give  yellow  pre- 
cipitates. 

Parahydroxybenzethylenequinoline  gives  no  coloration  with  ferric 
chloride.  Cryoscopic  molecular  weight  determinations  in  phenol 
agree  with  the  formula  C17H13NO.  The  hydrochloride  crystallises  with 
1-JH20  in  purple-reddish  needles,  and  melts  and  decomposes  at 
264 — 266°.  Parahydroxyethyltetrahydroquinoline  is  prepared  in  a  simi- 
lar manner  to  the  ortho-derivative  ;  it  crystallises  in  colourless  rhombo- 
hedra  melting  at  115",  and  reduces  silver  solutions  on  boiling.  The 
hydrochloride  crystallises  in  colourless  needles,  and  melts  at  282° ;  with 
ferric  chloride,  it  gives  an  olive-brown  coloration,  changing  to  purple- 
red,  and  white  precipitates  with  phosphotungstic  and  phosphomolybdic 
acids.  Ortho-  and  para-benzethylenequinoline  readily  combine  with 
bromine  to  form  compounds,  which  are  being  further  investigated. 

J.  B.  T. 

Anthrapyridinequinones.  By  A.  Philips  (Ber.,  27,  1923 — 
1927).— Bern thsen  and  Mettegang  have  shown  (Abstr.,  1887,  737) 
that  quinolinic  anhydride  is  converted  into  3-benzoylpicolinic  acid  by 
the  action  of  benzene  and  aluminium  chloride,  but  they  were  unable 
to  bring  about  the  condensation  of  the  acid  into  an  anthrapyridine- 
quinone  analogous  to  the  conversion  of  orthobenzoylbenzoic  acid  into 
anthraquinone.  The  author  has  carried  out  a  similar  series  of  reactions 
w^ith  an  isomeride  of  quinolinic  acid,  namely,  cinchomeronic  acid,  and 
has  succeeded  in  obtaining  /3-anthrapyridinequinone  in  quantity. 

When  cinchomeronic  anhydride  is  heated  with  benzene  and  alum- 
inium chloride,  it  is  converted  into  Ai-henzoylnicotinic  acid, 

CsNHaBz-COOH, 

which  forms  a  yellowish,  crystalline  mass,  melts  at  216°,  and  sublimes 
partly  undecomposed ;  at  260°,  however,  it  evolves  carbonic  an- 
hydride, and  is  converted  into  a  jphenyl  pyridyl  ketone,  C5NH4*COPh ; 
this  is  isomeric  with  the  ketone  obtained  from  3-benzoylpicolinic 
acid  by  Bernthsen  and  Mettegang,  so  that  the  new  ketone,  and  the 
acid  from  which  it  is  obtained,  must  contain  the  benzoyl  group  in  the 
4-position.  To  convert  the  acid  into  anthrapyridylquinone,  it  is  heated 
with  concentrated  sulphuric  acid  at  175°,  and  the  brown  solution  after 
being  poured  into  water,  is  neutralised  with  ammonia.  The  precipitated 
quinone,  when  recrystallised  from  carbon  tetrachloride,  forms  needles, 
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melting  at  170°,  and  sabliming,  on  careful  lieating,  in  long  needles, 
resembling  those  of  antliraquinone.  It  dissolves  in  dilute  acids,  and, 
on  treatment  with  zinc  dust  and  aqueous  soda,  gives  a  wine-red 
solution.     Two  isomeric  anthrapjridinequinones  are  possible,  namely, 

N    CO 


CO 
o-Anthrapyridylquinone.  /3-Anthrapyridylquinone. 

As  the  above  ketone  is  formed  from  a  4-benzoyl-compound,  it  must 
be  the  y3- derivative. 

The  ^-derivatives  being  so  readily  obtained,  the  author  has  repeated 
Bernthsen  and  Mettegang's  experiments  with  3-benzoylpicolinic  acid. 
The  results  obtained  show  that,  contrary  to  the  statement  of  these 
investigators,  oc-anthrapyridijlquinone  is,  in  reality,  obtained  on  heat- 
ing the  3-benzoyl  compound  with  sulphuric  acid  at  270°;  the  yield  is, 
however,  extremely  small.  It  crystallises  in  needles,  melts  at  280°, 
and  sublimes  in  flat  needles  of  a  pure  yellow  colour.  With  zinc  dust 
and  aqueous  soda,  it  forms  a  dark  blue  solution.  H.  Gr.  C. 

Constitution  of  Dimethylpiperidine  and  its  Homologues. 
By  A.  Ladenbukg,  M.  Mugdan,  and  0.  Brzostovicz  {Annalen,  279, 
344_366).— Dimethylpiperidine  (Hofmann,  Abstr.,  1888,  813),  when 
treated  with  hydrogen  chloride  at  220°,  is  converted  into  dimethyl- 

PFT  — CTT 
pyrrolidine,  CH2<,^-r^   rixru/r  '     If  the  trimethylpyrrolidiniura  hydr- 
JNJVLe'L'llM.e 

oxide,  prepared  from  this  base  by  the  action  of  methylic  iodide  and 
silver  oxide,  is  distilled,  it  decomposes  into  water  and  the  original 
dimethylpiperidine.  Dimethylpyrrolidine  hydrochloride,  moreover, 
loses  methylic  chloride  when  heated  in  a  stream  of  hydrogen  chloride, 
methylpyrrolidine  being  formed.  The  platinochloride  of  this  com- 
pound melts  at  172 — 173°,  the  aurochloride  at  212°.  This  behaviour 
is  in  agreement  with  the  results  previously  obtained  by  Merling 
(Abstr.,  1891,  1506),  and  confirms  the  formula  CH2:CH-[CH2]3-NMeo, 
which  has  been  given  to  dimethylpiperidine. 

Dimetbylconiine,  when  treated  in  a  similar  manner,  behaves  differ- 
ently, and  is  converted  into  coniine.  Dimetbylconiine  itself  is  strongly 
dextrorotatory,^ [a]©  =  -f  17'04,  and,  therefore,  should  contain  an  asym- 
metric carbon  atom.  The  formula  CHPr;CII*[CH2]3'NMe2,  which 
expresses  its  relation  to  dimethylpiperidine,  does  not  fulfil  this  condi- 
tion, whilst  the  alternative  formula  CH2!CII'CH2*CH2*CHPr']SrMe2 
fails  to  express  the  different  behaviour  towards  hydrogen  chloride. 
The  only  formula  which  satisfies  both  of  these  conditions  is  the  fol- 

CH2— CH2 
lowing,  NMe2*CH<  '      .     Dimethyl- a-pipecoline,  like  coniine, 

C'HPr*0H2 
is  not  converted  by  hydrogen  chloride  into  a  pyrrolidine  derivative, 
but  yields  methyl-a-pipecoline.     From  analogy  with  dimetbylconiine, 
therefore,  the  formula  of  dimethylpipecoline  should  be 
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The  authors  have  now  foand  that  dimethylpipecoline  is  optically 
active,  although  only  to  a  very  slight  degree,  and  this  is  in  accord- 
ance with  this  formula,  which  contains  an  asymmetric  carbon  atom. 
The  analogy  between  dimethylpiperidine  and  dimethylconiine  is, 
however,  not  brought  out  by  the  new  formula  for  the  latter,  although 
the  two  bases  are  in  many  respects  very  similar.  Thus  dimethyl- 
coniine, like  dimethylpiperidine,  unites  with  2  atoms  of  iodine  to 
produce  a  dliodide,  C10H21NI2,  which  forms  white  crystals  melting^  at 
184^,  and,  on  treatment  with  silver  chloride,  forms  a  chloriodide, 
CioHziNICl,  the  platinochloride  of  which  can  be  obtained  in  the  crys- 
talline form.  The  new  formula,  moreover,  does  not  explain  the  ease 
with  which  the  hydrochlorides  of  dimethylconiine  and  dimethyl- 
pipecoline unite  with  1  mol.  of  hydrogen  chloride.  A.  H. 

Piperidylacetal.  By'R.  Stoermer  and  O.  Burkert  (Ber.,  27, 
2016— 2018).— Piperidylacetal,  C5NHio*CH3-CH(OEt)2,  is  formed 
when  monochloracetal  is  heated  with  piperidine  (2  mols.)  until  piper- 
idine  hydrochloride  no  longer  separates.  The  pure  base  boils  at 
219 — 221°  (uncorr.)  ;  the  hydrochloride  is  deliquescent,  the  platlno- 
chloride  crystallises  in  orange  needles,  which  melt  at  134°,  and  the 
aurochloride  melts  at  96°.  The  methiodide  and  ethiodide  melt  at  119° 
and  123°  respectively,  and  additive  compounds  have  been  also  obtained 
with  propylic  bromide,  allylic  iodide,  and  monochloracetone.  A  cold 
silver  polution  is  quickly  attacked  by  the  base,  which  also  slightly 
reduces  Fehling's  solution  when  heated.  M.  0.  F. 

Sulphonepiperidide  and  its  Oxidation  Product  Sulphone-^- 
Amidovaleric  acid.  By  A.  Tohl  and  F.  Framm  {Ber.,  27,  2012— 
2016). — Sulphnryl  chloride  reacts  with  piperidine  as  with  secondary 
amines,  forming  sulphonepiperidide^  S02(NC5Hio)2,  which  crystallises 
from  dilute  alcohol  in  large,  lustrous  plates,  melts  at  93°,  and  boils  at 
230°.  It  is  not  affected  by  boiling  with  soda  or  concentrated  hydro- 
chloric acid,  but  at  200°  is  resolved  by  the  latter  into  sulphuric  acid  and 
piperidine.  The  yield  is  about  50  per  cent,  of  the  theoretical.  The 
tetrahromo-derivative  is  deposited  from  glacial  acetic  acid  in  lustrous 
crystals,  melting  and  decomposing  at  203 — 204°.  By  the  action  of 
chlorine  in  excess  on  sulphopiperidide  in  glacial  acetic  acid,  tetra- 

PTT  •  PFT 
chlorosulphonepiperido7ie,     SOo[N<^p^ V,-rTpn^CHCl]2,  is  formed;    it 

crystallises  from  dilate  alcohol  in  colourless  plates,  melts  at  158° 
and  is  beins:  further  investigated.  8nlphone-b-amidovaleric  acid 
S02(NH*[CH2]4'COOH)2,  prepared  by  the  oxidation  of  sulphonepiper- 
idide with  potassium  permanganate,  crystallises  in  small,  colourless 
plates,  and  melts  at  165°.  The  yield  is  60  per  cent,  of  the  theoretical. 
The  acid  is  hydrolysed  by  the  action  of  water  at  160°,  and  of  hydro- 
chloric acid  at  100°.  The  barium  salt  melts  at  246°,  and,  like  the 
copper  salt,  which  melts  at  232°,  is  pulverulent ;  the  lead  salt  crystal- 
lises in  large,  lustrous  plates,  melting  at  198°.     All  these  salts  con- 
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tain  JH2O.    The  methylic  and  ethylic  salts  crystallise  in  large,  lustrous 
plates    melting   at   81 — 82°    and   69°  respectively.      The   anhydride 

(snlphonepiperidone) ,     S02[N-<^q'^,  QTr^^-CHaJo,     crystallises    from 

ether  in  highly  refractive  prisms  melting  at  141°.  J.  B.  T. 

Technical  Preparation  of  Cocaine  from  Associated  Alka- 
loids. By  C.  LiEBERMANN  (Ber.,  27,  2051— 2053).— The  author 
anticipates  a  misconception  to  which  the  recent  publication  of 
Einhorn  and  Willstatter  under  this  title  (this  vol.,  i,  478)  might  give 
rise.  M.  0.  F. 

Substitution  Derivatives  of  Cocaine.  By  A.  Einhorn  and  H, 
His  (Ber.y  27, 1874 — 1879). — Deriv^atives  of  cocaine,  in  which  the  sub- 
stitution is  in  the  benzoyl-group,  may  be  prepared  from  ecgonine  by 
converting  it  into  the  ether,  and  then  acting  on  the  latter  with  the 
anhydride  or  chloride  of  a  substituted  benzoic  acid. 

Orthochlorococame,  CioHieNOa'CO'CeHiCl,  forms  small,  white  crystals 
melting  at  63 — 64°.  The  platinochloride  crystallises  in  orange-coloured 
plates,  and  the  aurochloride^  in  thin,  yellow  plates.  The  hydriodide 
crystallises  from  dilute  alcohol  in  transparent  lamellaD  melting  at 
196 — 197°.  OrtJiochloro-d-cocame  is  prepared  from  d-ecgonine,  and 
forms  compact  white  crystals.  The  hydrochloride  which  crystallises  in 
thin,  prismatic  plates,  melts  and  decomposes  at  208°.  The platinochlo- 
rlde  melts  at  210 — 211°,  and  the  aurochloride  at  152°.  Metanitrococainej 
CioHi6N'03*CO*C6H4*N02,  is  obtained  by  the  direct  nitration  of  cocaine, 
and  crystallises  from  alcohol  in  large,  colourless  prisms  melting  at 
76 — 77° ;  when  boiled  with  hydrochloric  acid,  it  yields  metanitro- 
benzoic  acid.  The  hydrochloride  forms  prismatic  needles ;  the 
nitrate  melts  at  164° ;  the  platinochloride  at  237° ;  and  the  aurochloride 
at  207*5 — 208°.  Metamidooocaine  is  formed  when  the  nitro-compound 
is  reduced  with  tin  and  hydrochloric  acid  ;  it  crystallises  from  alcohol 
in  colourless,  compact  crystals,  and  melts  at  125°.  The  dihydrochlo- 
ride  forms  transparent,  prismatic  tablets,  and  melts  at  227 — 228°, 
whilst  the  dihydriodide  is  a  yellowish  powder,  and  melts  at  219°. 
Metacocaine-urethane,  CmHisNOa-CO-CGHi'N'H-COOEt,  is  obtained  by 
the  action  of  ethylic  chlorocarbonate  on  amidococaine.  It  crystal- 
lises from  dilute  alcohol  in  compact  crystals  melting  at  143°.  The 
hydrochloride  is  remarkably  hygroscopic.  Metahydroxy cocaine,  which  is 
prepared  by  diazotising  a  solution  of  amidococaine  hydrochloride, 
and  boiling  the  liquid,  crystallises  from  benzene  in  plates  melting  at 
123° ;  it  is  soluble  in  aqueous  soda,  and  is  reprecipitated  by  carbonic 
anhydride.  The  hydrocliloride  forms  dull,  white,  indistinct  crystals ; 
the  jplatinochloi-ide  crystallises  in  well-developed,  prismatic  plates, 
and  the  aurochloride  melts  at  181 — 182°.  A.  H. 

Substitution  Derivatives  of  d- Cocaine.  By  A.  Einhorn  and 
E.  S.  Faust  {Ber.,  27,  1880—1887  ;  compare  foregoing  Abstr.).— 
Metanitro-d.-cocai,ne,  obtained  by  the  direct  nitration  of  d-cocaine, 
is  a  colourless  syrup.  The  hydrochloride,  hydrohromide,  hydrio- 
dide, and  nitrate  are  all  crystalline;  the  platinochloride  melts  at 
232° ;  and  the  aurochloride  at  163°.     Metamido-d-cocmne  crystallises 
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from  dilute  alcohol  in  large,  colourless,  tetrahedral  crystals,  or  in 
slender  needles,  and  melts  at  116 — 117°.  The  dihydrochloride  melts 
at  208 — 209°,  whilst  the  anrochloride  melts  and  decomposes  at  98°. 
Metam{do-d-cocai?ie  methiodide  melts  at  197 — 198°.  Aceti/lamido-d- 
cocaine  is  obtained  by  the  action  of  acetic  chloride  on  the  amido-com- 
pound;  it  forms  small  plates,  and  melts  at  44 — 45°.  The  hydro- 
chloride forms  small  plates,  and  melts  at  196 — 197°.  Benzoylamido- 
d-cocame  is  a  colourless  syrup,  but  yields  a  crystalline  hydrochloride, 
which  melts  at  216 — 217".     Metahenzenesuljphonamide-d-cocame, 

CxoHieNOg-CO-CeH^-NH-SOaPh, 
crystallises  from  dilute  alcohol  in  small,  yellowish  plates,  which  melt 
^t  69°. 

d-Gocame-ur ethane  is  obtained  as  a  colourless  oil,  which  crystallises 
with  great  difficulty,  forming  prismatic  needles  melting  at  100 — 101°. 
The  hydrochloride  melts  at  214°.  d-Cocamecarhamide  is  obtained  by 
the  action  of  potassium  cyanate  on  the  amido-compound,  and  forms 
small,  scale-like  crystals  melting  at  72°.  The  hydrochloride  melts  at  135°. 
d-Cocainephenylthiocarhamide,  CioHieNOa'CO-CeHi-NH-CS-IS'HPh,  is 
obtained  by  the  direct  union  of  the  amido-compound  with  phenyl- 
thiocarbimide  ;  it  forms  microscopic  crystals,  and  melts  at  190 — 193°. 
d-Gocamethiocarhamide,  (Cu-Hi6lS'03'CO*C6H4*NH)2CS,  is  obtained  by 
the  action  of  carbon  bisulphide  on  d-coca'ine  as  a  fine,  yellow  powder, 
which  melts  at  63°.  Metahydroxy-d-cocame  crystallises  from  dilute 
alcohol  in  radially  grouped  prisms  melting  at  82°.  The  hydrochloride 
melts  and  decomposes  at  201°.  d-Gocaineazodimethylaniline,  pre- 
pared by  adding  dimethylaniline  to  a  solution  of  diazo-d-cocaine 
hydrochloride,  crystallises  from  alcohol  in  brick-red  plates,  and 
melts  at  220°.  The  hydrochloride  iorms  a  deep,  bluish-violet  coloured 
solution  in  water.  d-Gocmneazodiphenylamine,  prepared  in  a  similar 
manner,  forms  dark  red  plates  melting  at  172 — 173°.  d-Cocaineazo- 
cc-naphthijlamine  forms  red  flakes,  and  could  not  be  obtained  in  the 
crystalline  state.  A.  H. 

Cytisine  and  Ulexine.  By  A.  Partheil  (Arch.  Pharvi.,  232, 
161 — 177  ;  compare  Abstr.,  1893,  i,  119). — Attempts  to  invert  cyti- 
sine failed.  The  crystallographical  measurements  of  the  nitrate, 
hydrobromide,  and  d-tartrate,  CnHi4N'20(CHOH-COOH)2  -f  2H2O, 
prepared  from  cytisine  and  from  ulexine  respectively,  confirm  the 
identity  of  the  two  bases.  These  measurements,  as  well  as  those  of 
cytisine  hydriodide  and  methyl  cytisine  platinochloride,  are  given  in 
the  paper. 

The  author  has  already  shown  that  the  apparent  difl^erence  between 
the  behaviour  of  cytisine  and  ulexine  towards  bromine,  as  interpreted 
byMagalhaes  (Abstr.,  1891,  750)  and  by  Gerrard  and  Symons  (Abstr., 
1890,  180  ;  1891,  334),  is  due  to  a  misinterpretation  of  the  latter 
chemists'  analytical  data.  When  bromine  (50  grams)  is  added  to  an 
alcoholic  solution  of  cytisine  (5  grams),  the  precipitate  which  is  at 
first  formed  redissolves,  and  an  orange-yellow  microcrystalline  powder 
then  separates.  This  is  a  jperhromide  of  the  formula 
CnHi2Br2]Sr20,HBr,Br2  +  ^HoO. 
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When  tbis  is  digested  with  alcohol,  the  hydrobromide, 

CxiHj2Br2N'20,HBr  +  IH^O, 

is  obtained  in  colourless,  silky  needles  which  melt  at  223°.  By  de- 
composing this  hydrobromide  with  sodium  hydroxide,  dihromocytisine, 
CiiHi2Br2N20  +  3H2O,  is  precipitated  in  gelatinous  flocks.  The 
boiling  aqueous  solution  of  the  base  becomes  gelatinous  as  it  cools. 
Ulexine  behaves  similarly  towards  bromine.  Bihromocytisine  nitrate, 
CuHi2Br2N20,HN03,  prepared  from  the  hydrobromide  by  means  of 
silver  nitrate,  melts  and  decomposes  at  196 — 197°.  The  ace^^Z-deriva- 
tive,  CiiHiiAcN2Br20,  crystalUses  in  greenish-yellow  needles  melting 
at  164°.  Dibromocytisine  platinochloride  and  aurochloride  are  de- 
scribed. 

Baryta  water  and  moist  silver  oxide  have  no  action  on  dibromo- 
cytisine ;  alcoholic  potash  in  a  sealed  tube  at  160 — 170°  removes 
bromine  from  it,  but  the  investigation  of  the  action  is  not  com- 
pleted. Phosphorus  pentachloride  does  not  attack  cytisine  in  chloro- 
form solution. 

By  treating  cytisine  nitrate  with  fuming  nitric  acid,  a  nitroyiitroso- 
cytisine,  NO*CuHioN20'N02,  is  obtained  in  yellow  crystals ;  it  is 
soluble  in  boiling  water  and  melts  at  287°.  A.  G.  B. 

Ptomaine  from  Urine  in  a  Case  of  Cancer.  By  A.  B.  Griffiths 
(Compt.  rend.,  118,  1350 — 1351). — The  urine  of  a  patient  suffering 
from  cancer  (^cancer  uteri)  contained  a  ptomaine  cancerine  of  the 
composition  CgHsNOs.  It  crystallises  in  white  microscopic  needles, 
which  dissolve  in  water  and  have  an  alkaline  reaction.  It  forms  a 
hydrochloride,  platinochloride,  and  aurochloride,  and  gives  a  yellow 
precipitate  with  phosphotungstic  acid,  a  brownish  precipitate  with 
phosphomolybdic  acid,  a  red  with  silver  nitrate,  grey  with  mercuric 
chloride,  and  brownish  precipitate  with  Nessler's  reagent.  It  is 
very  poisonous,  and  produces  fever,  and  death  in  three  hours. 

C.  H.  B. 

Peptone  Salts  of  Egg-Albumin.  By  C.  Paal  {Ber.,  27,  1827— 
1851  ;  compare  Abstr.,  1892,  895). — A  number  of  peptone  hydro- 
chlorides have  been  prepared  by  the  action  of  hydrochloric  acid  on 
egg-albumin  under  varying  conditions  of  concentration,  tempera- 
ture, &c.,  fully  described  by  the  author.  These  salts  are  colour- 
less, or  pale-yellow,  brittle,  and  amorphous,  and  are  almost  as 
hygroscopic  as  phosphoric  anhydride ;  the  latter  property  increases 
with  the  amount  of  combined  acid.  They  are  miscible  with  water 
in  all  proportions,  dissolve  readily  in  glacial  acetic  acid,  more 
sparingly  in  phenol,  and  their  solubility  in  the  alcohols  varies  inversely 
with  the  molecular  weight  of  the  solvent,  resembling  the  correspond-, 
ing  salts  of  the  glutin-peptones  in  this  respect.  These  compounds  are  not 
altered  at  130°,  have  a  sour,  cheesy  flavour,  with  a  bitter  aftertaste  ; 
they  give  the  biuret,  xanthoprotein,  and  Millon's  reactions,  are  incom- 
pletely precipitated  from  aqueous  solution  by  phosphotungstic  acid, 
and,  in  contrast  to  the  glutin-peptone  salts,  yield  soluble  double  salts 
with  mercuric  chloride.  That  they  are  true  peptones  is  shown  by  the 
fact  that  little  or  no  precipitate  is  produced  with  ammonium  sulphate 
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or  sodium  chloride,  and  the  subsequent  addition  of  an  acid  or  alkali 
causes  no  change.  Although  the  salts  in  aqueous  solution  redden 
litmus  paper,  no  free  acid  is  present,  as  repeated  evaporation  of  the 
liquid  causes  no  change  in  the  composition  of  the  peptone.  The  chlo- 
rine is  only  partially  removed  by  the  addition  of  silver  nitrate. 
Certain  of  the  salts  were  found  to  yield  small  quantities  of  methyl- 
and  ethyl-derivatives  by  treatment  with  the  respective  alcohols.  In 
the  salts  of  the  albumin-peptones,  as  in  those  of  the  glutin-peptones, 
the  quantity  of  acid  present  is  in  inverse  proportion  to  the  molecular 
weight. 

The  jree  peptones  are  prepared  from  the  hydrochlorides  by  the 
action  of  silver  sulphate  in  the  manner  previously  described  {loc. 
cit.)  ;  the  yield  is  70 — 80  per  cent,  of  the  theoretical.  They  give  the 
usual  peptone  reactions,  are  less  hygroscopic  than  the  salts,  are 
sparingly  soluble  in  methylic  alcohol,  and  almost  insoluble  in  ethylic 
alcohol.  The  barium  salts  are  colourless  and  pulverulent,  readily 
soluble  in  water,  and  somewhat  hygroscopic.  Zinc  and  copper  salts 
produce  no  precipitate  in  solutions  of  the  barium  salt ;  with  ferrous 
sulphate,  ferrous  peptonate  is  obtained  in  solution,  and  gradually 
decomposes  in  presence  of  air  into  ferric  hydroxide  and  peptone. 
Silver  peptonate  and  lead  peptonate  are  yellow,  flocculent,  insoluble 
precipitates,  stable  towards  light.  Mercuric  peptonate  is  colourless, 
amorphous,  and  insoluble.  Two  lead  peptone  sulphates  were  also 
obtained;  they  are  somewhat  hygroscopic;  the  aqueous  solution  is 
pale,  yellowish-brown,  and  is  not  decomposed  by  boiling. 

Grastric  juice  converts  albumin  into  peptones,  and,  as  with  hydro- 
chloric acid,  half  the  product  consists  of  soluble  (Hemi)  peptones, 
half  of  insoluble  (Anti)  peptones ;  these  were  further  separated  by 
dialysis,  and  in  their  general  properties  they  resemble  those  described 
above. 

A  sample  of  commercial  "  albumin  peptone  "  was  found  to  consist 
almost  entirely  of  albumoses,  one  of  which  is  probably  identical 
with  Schrotter's  alcohol  soluble  albumose. 

Molecular  weight  determinations  of  the  peptone  salts  and  pep- 
tones by  the  cryoscopic  and  boiling  point  methods  show  that,  exactly 
as  in  the  case  of  the  glutin  derivatives,  the  percentage  of  acid 
increases  as  the  molecular  weight  becomes  smaller,  and,  as  the  mole- 
cular weights  indicated  by  the  first  method  were  only  half  those 
deduced  from  the  second,  it  follows  that  in  the  albumin-peptones 
also,  one  molecule  of  peptone  is  combined  with  one  of  hydrochloric 
acid.  The  molecular  weight  of  the  free  peptones  is  about  400.  The 
author  concludes  that  the  hydrolysis  of  the  prote'ids  (peptonisation) 
can  be  followed,  step  by  step,  by  the  increasing  proportions  of  acid, 
combined  with  the  products  characteristic  of  each  phase  of  the 
reaction.  J.  B.  T. 
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Tautomerism.  By  J.  W.  Bruhl  (Ber.,  27,  2378—2398,  and  J.  pi\ 
Chem.  [2],  50,  119— 221).— See  this  vol.,  ii,  433. 

Preparation  of  Brotnoform.  By  P.  Fromm  (Chem.  Gentr.y 
1894,  i,  671—672;  from  Pharm.  Zeit.,  39,  164).— When  calcium 
hypochlorite  (3  mols.)  and  potassium  bromide  (6  mols.)  are  allowed 
to  react  with  acetone  (2  mols.),  and  the  product  distilled  with  steam, 
the  yield  of  bromoform  is  only  one-third  of  the  theoretical,  for  the 
calcium  hydroxide  formed  in  the  reaction  decomposes  some  of  the 
bromoform,  forming"  calcium  bromide,  water,  and  carbonic  oxide. 
The  theoretical  yield  can  be  nearly  attained  by  allowing  the  mixture 
to  cool  to  50°,  adding  an  equal  amount  of  calcium  hypochlorite,  and 
I  part  of  acetone,  distilling  with  steam,  and  adding  three  times,  at 
intervals,  ^  part  acetone. 

If  for  1  mol.  of  acetone,  6  mols.  of  calcium  hypochlorite,  and  6  mols. 
of  potassium  bromide  are  taken,  carbon  tetrabromide  is  obtained  in 
amount  equal  to  40 — 45  per  cent,  of  the  theoretical.  C.  F.  B. 

Bromine  Derivatives  of  Tetrachlorethylene.  By  A.  Besson 
(Compt.  rend.,  119,  S7 — 90). — When  tetrachlorethylene  is  mixed  with 
aluminium  bromide  in  presence  of  an  inert  gas,  and  is  gently  heated, 
several  bromochlorethylenes  are  obtained,  and  can  be  separated  by 
distillation  under  low  pressure. 

Bromotnchlorethyle7ie,  CgClaBr,  melts  at  —12°  to  — 13°,  and  boils  at 
145 — 148°  ;  sp.  gr.  at  15°  =  2*02.  It  is  not  attacked  by  bromine  in 
the  dark  even  at  100°,  but  in  sunlight  complete  combination 
takes  place  with  formation  of  C2Cl3Br3,  a  white  compound  which 
sublimes  at  100 — 125°  under  low  pressure,  and  condenses  in  small 
prismatic  crystals  which  melt  and  partially  decompose  at  178 — 180°; 
sp.  gr.  at  18°  =  2'44. 

Blbromodichlor ethylene,  C2Cl2Br2,  melts  at  1 — 2°,  and  boils  at 
169 — 171°;  sp.  gr.  at  15°  =  2-35.  Bourgoin  has  previously  obtained 
a  compound  of  the  same  composition  by  the  action  of  aniline  on 
C2Cl4Br2  at  100°,  and  it  is  possible  that  the  two  compounds  are 
isomeric,  and  have  the  constitutions  CCl2lCBr2  and  CClBriCClBr 
respectively.  The  compound  C2Cl2Br2  combines  slowly  with  bromine 
under  the  influence  of  light,  and  yields  a  white  solid,  C2Cl2Br4, 
which  sublimes  under  low  pressure  at  about  150°,  and  melts  at 
194 — 195°.  Another  compound,  C2Cl2Br4,  melting  at  about  180°,  has 
been  described,  and  it  is  possible  that  the  two  are  isomeric. 

Ozonised  oxygen  combines  slowly  with  dibromodichlorethylene, 
with  formation  of  some  carbonic  chloride  and  liberation  of  bromine, 
which  forms  C2Cl2Br4.  The  liquid  has  a  disagreeable  odour,  and 
fumes  on  exposure  to  air ;  the  fraction  boiling  at  about  150°  contains 
the  compound  CClBra'COCl,  which  yields  the  acid  CClBrj-COOH 
when  treated  with  water. 

VOL.  Lxvi.  i.  2  r 
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The  product  of  the  action  of  alaminium  bromide  on  tetrachlor- 
ethjlene  also  contains  the  compound  C2ClBr3,  already  described  by 
Demole.  C.  H.  B. 

Tribromacetonitrile.  Some  Derivatives  of  Polymeric  Tri- 
chloracetonitrile.  By  C.  Broche  (/.  pr.  Ghem.  [2],  50,  97 — 118; 
compare  Abstr.,  1893,  i,  289). — Tribromacetamide  is  best  made  by 
carefully  introducing  aqueous  ammonia  under  a  layer  of  ethylic  tri- 
bromacetate,  and  allowing  the  whole  to  remain  for  12  hours  at  a 
temperature  below  0°.  Ethylic  tribromacetate  can  be  conveniently 
prepared  by  saturating  an  absolute  alcoholic  solution  of  tribrom- 
acetic  acid  with  dry  hydrogen  chloride,  the  solution  being  cooled  with 
ice  and  kept  cool  for  12  hours  after  complete  saturation. 

When  concentrated  aqueous  ammonia  is  introduced  under  a  layer 
of  an  ethereal  solution  of  polymeric  tribromacetonitrile,  diamidoper- 
hromomethylcyanidine,  CBr3*03N3(NHo)2,  is  obtained  ;  this  forms  white 
crystals,  and  does  not  melt  below  300°.  If  the  polymeric  nitrile  is 
shaken  with  dry  ammonia  gas  in  a  flask  that  has  been  heated  on  the 
water  bath,  amidodiperhromomethylcyanidiue,  C3N^3(CBr3)2*NH2,  is 
obtained;  it  forms  white  crystals,  and  melts  and  decomposes  at 
184 — 185°.  When  aqueous  methylamine  is  introduced  beneath  an 
ethereal  solution  of  the  polymeric  nitrile,  methylamidodiperhromo- 
methylcyanidine,  C3N3(CBr3)2'NHMe,  is  formed  ;  it  melts  at  192°.  If 
an  absolute  alcoholic  solution  of  the  polymeric  nitrile  is  heated  on  the 
water  bath  with  excess  of  methylamine,  then  white  dimethyldiamido- 
perhromomethylcyanidine,  CBr3'C3N3(NHMe)2,  melting  at  263 — 264°, 
is  formed.  When  aniline  is  introduced  beneath  a  layer  of  an  ethereal 
solution  of  the  polymeric  nitrile,  yellow  anilinedi'perhromomethyU 
cyanidine,  C3N3(CBr3)2*NHPh,  melting  at  205°,  is  obtained,  whereas 
an  alcoholic  solution  of  the  polymeric  nitrile  if  heated  with  excess  of 
aniline  on  the  water  bath,  yields  violet  dianiUneperhromo^nethyl- 
cyanidine,  CBr3!C3N'3(NHPh)2,  melting  at  280°.  Polymeric  trichlor- 
acetonitrile  does  not  yield  a  derivative  with  aniline,  nor  does  amido- 
diperchloromethylcyanidine,  NHg' 03^3(0 013)2.  The  substances  men- 
tioned in  this  paragraph  are,  as  a  rule,  easily  decomposed  by  alkalis ; 
bromoform  and  ammonium  bromide  are  usually  produced,  and,  if 
alcohol  is  present,  a  carbamine. 

When  phenylhydrazine  is  introduced  beneath  an  ethereal  solution 
of  polymeric  tribromacetonitrile,  a  substance,  CioH6iSr5Br3,  is  formed, 
which  crystallises  in  white  needles  and  melts  at  210".     It  is  possibly 

N=C— NPh 

a    triazole  -  derivative,    with    the     constitution    CBrs'C     N  ; 

ii— C— NH 

•aqueous  potash  decomposes  it  into  phenylhydrazine  and  cyan  uric 
acid.  Under  some  circumstances,  no  such  derivative  is  obtained,  but 
only  phenylhydrazine  hydrohromide,  N'2H3Ph,HBr,  melting  at  204°. 
From  polymeric  trichloracetonitrile,  no  triazole  derivative  was  ob- 
tained, but  only  phenylhydrazine  hydrochloride,  melting  at  240°. 

The  action  of  nitrous  acid  on  amidodiperbroraomethylcyanidine 
results  in  a  complete  breaking  down  of  the  latter  substance.     The 
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same  is  usually  the  case  with  the  corresponding  chloro-derivative, 
but,  if  the  reaction  is  carried  out  in  chloroform  solution,  a  substance, 
€5X3015(011)2,  is  obtained  in  slender,  white  needles,  melting  at  155°; 
it  is  soluble  in  alkalis,  and  yields  a  diethylic  ether  melting  at  212°. 

0.  F.  B. 

Synthesis  of  Unsaturated  Alcohols.  By  G.  Wagner  (Ber.,  27, 
2434 — 2439). — Unsaturated  alcohols  were  obtained  by  adding  a 
mixture  of  an  aldehyde  and  ally  lie  iodide  to  zinc  shavings.  When 
oxidised  with  permanganate,  they  yield  glycerols  and  ^-hydroxy- 
acids,  together  with  some  fatty  acids,  R-CHO  +  OHoI'OHIOHg-^ 
R-OH(OH)-OH2-OH:OH2  —  R-dH(OH)-0H2-0H(OH)'0H2-OH 
->R-0H(OH)-0Ho-00OH  +  OO2. 

Acetaldehyde  yields  methylallylcarhinol, a.  liquid  boiling  at  115 — 116° 
under  750  mm.  pressure,  and  with  sp.  gr.  0*852  at  0°/0'',  0*834  at 
20°/0°.  Its  acetate  boils  at  133**  under  743  mm.  pressure,  and  has  sp. 
gr.  0-911  at  0°/0°,  0-891  at  2070°.  Both  these  compounds  yield  oily 
dihromides.  The  oxidation  of  the  alcohol  has  already  been  described 
(Abstr.,  1889,  231). 

Valeraldehyde  yields  isohuUjlallylcarhinol,  boiling  at  162 — 163° 
under  748  mm.  pressure,  and  with  sp.  gr.  0*854  at  0°/0°,  0*834  at 
2170°;  the  acetate  boils  at  178-5  — 179-5°  under  760  mm.  pressure, 
and  has  sp.  gr.  0-889  at  070°,  0-871  at  20-5°/0°.  When  oxidised,  the 
alcohol  yields  the  glycerol^  which  melts  at  50°,  and  hydroxyisoamyl- 
■acetic  acid  (a  liquid,  the  calcium  salt  of  which  crystallises  with  H2O), 
together  with  isovaleric  and  formic  acids. 

QEnanthaldehyde  yields  hexylallylcarhinol,  boiling  at  211—212° 
under  751  mm.  pressure,  and  having  sp.  gr.  0-850  at  0°/0°  ;  the  acetate 
boils  at  224 — 225°  under  738-7  mm.  pressure.  When  oxidised,  the 
•alcohol  yields  the  glycerol,  melting  at  78°,  ft-liydroxynonic  acid,  melt- 
ing at  48 — 51°,  and  oenanthylic  acid. 

Oxymethylene  yields,  though  less  easily,  allylcarhinol  itself.  This 
is  a  liquid  which  boils  at  113"5°  under  748  mm.  pressure  ;  its  dihromide 
bas  sp.  gr.  1*976  at  0°/0°,  and  boils  at  131 — 141°  under  16  mm.  pres- 
sure. The  acetate  boils  at  125°  under  750  mm.  pressure,  and  has  sp. 
gr.  0*934  at  0°/0° ;  its  dihromide  boils  at  143—144°  under  23  mm. 
pressure,  and  has  sp.  gr.  1*762  at  0°/0°.  When  oxidised,  the  alcohol 
yields  the  glycerol  and  formic  acid  ;  the  former  boils  at  190 — 191° 
under  18  mm.  pressure,  and  yields  a  triacetate,  which  boils  at 
163 — 164°  under  17  mm.  pressure,  and  has  sp.  gr.  1*155  at  0°/0°. 
When  oxidised  under  fitting  circumstances,  this  glycerol  appears  to 

OHs-OH-OH 
yield  a  lactone,  0<[  '  ,  and  in  this  respect  differs  from  the 

•other  glycerols  mentioned,  which  do  not,  like  it,  contain  a  second 
CH/OH  group.  0.  F.  B. 

Formation  of  Succinic  acid  and  Glycerol  in  Alcoholic  Fer- 
mentation. By  J.  Epfront  (Compt.  rend.,  119,  92 — 93). — Glycerol 
■and  succinic  acid,  although  always  amongst  the  products  of  alcoholic 
fermentation,  are  not  always  present  in  the  same  ratio.  The  pro- 
portion of  these  secondary  products  is  small  at  the  commencement 

2  r  2 


5G4  A.BSTRACTS  OF  CHEMICAL  PAPERS. 

of  fermentation,  but  increases  towards  the  end.  Determinations  of 
the  quantities  of  glycerol  and  succinic  acid  in  worts  fermented  by 
yeast  accustomed  to  fluorides  gave  the  following  results  per  100 
grams  of  sugar  decomposed  : — 

24  lirs.         48  hrs.         72  hrs.         96  hrs. 

Glycerol 0'1503      0-3508      03992      0-81 

Succinic  acid  ... .  0-02541  0-04755  0-06759  0-0924 
The  maximum  quantities  of  glycerol  and  succinic  acid  are  found 
when  the  power  of  the  yeast  is  almost  exhausted  owing  to  the  dis- 
appearance of  the  fermentable  substances.  It  would  seem,  therefore, 
that  the  formation  of  these  products  is  due  to  an  enfeebled  con- 
dition of  the  yeast,  and  yeasts  accustomed  to  fluorides  and  with 
increased  fermenting  power  (this  vol.,  ii,  425)  are  towards  the 
end  of  the  process  in  much  the  same  condition  as  ordinary  yeast 
at  the  commencement  of  ordinary  fermentation.  C.  H.  B. 

Levoglucosan.  ByTANREx  (Co'nvpt.rend.,119,  158 — 161). — When 
picein  (this  vol.,  i,  616)  is  heated  in  sealed  tubes  at  100°  with  20 
times  its  weight  of  barium  hydroxide  solution  for  four  hours,  it  is 
converted  into  levoglucosan,  which,  after  precipitation  of  the  barium, 
removal  of  the  piceol  by  means  of  ether,  and  concentration  of  the 
liquid  to  a  syrup,  is  extracted  by  means  of  boiling  ethylic  acetate, 
and  finally  crystallised  from  water. 

Coniferin  and  salicin  also  yield  glu(;osans  under  similar  conditions, 
but  a  much  more  concentrated  barium  hydroxide  solution  is  required, 
from  30  to  40  hours'  ebullition  is  necessary,  and  the  products  are 
difficult  to  purify. 

Levoglucosan  has  the  composition  CeHjoOs,  and  cryometric  deter- 
minations show  that  the  molecular  weight  is  162.  It  forms,  large, 
rhombic  crystals  (1-0164  :  1  :  0*5674),  very  soluble  in  water  and 
alcohol,  and  slightly  soluble  in  ether  ;  sp.gr.  =  1-59.  When  heated  at 
178°,  it  melts,  and  under  low  pressure  at  this  temperature,  it  sublimes 
without  decomposing.  Its  rotatory  power  is  [ajj,  =  —66-5°  in  a  10  per 
cent,  aqueous  solution,  [a]D  =  — 81-5°  in  a  50  per  cent,  aqueous  solu- 
tion, [a]D  =  —70-5°  in  an  alcoholic  solution,  [a]D  =  —77-5°  in  a 
solution  in  ethylic  acetate.  The  rotatory  power  shows  no  appreciable 
variation  with  either  time  or  temperature. 

Levoglucosan  yields  ordinary  glucose  when  heated  for  some  time 
with  dilute  acids.  It  does  not  reduce  Fehling's  solution,  and  is  not 
fermented  by  beer  yeast ;  it  is  not  affected  by  emulsin,  and  is  not 
precipitated  by  basic  lead  acetate  nor  ammoniacal  lead  acetate. 

The  he^izoyl-deriysitive,  C6H402(OBz)3,  is  obtained  by  the  action  of 
benzoic  chloride  in  presence  of  sodium  hydroxide  solution,  and  is  a 
white  powder,  which  melts  at  194°,  and  is  only  very  slightly  soluble  in 
water,  alcohol,  or  ether.  The  acetyl-deriwatiwe,  C6Hi02(OAc)3,  is 
obtained  by  the  action  of  acetic  anhydride  in  presence  of  a  small 
quantity  of  zinc  chloride,  and  crystallises  in  needles  melting  at 
107 — 108°.  In  alcoholic  solution,  its  rotatory  power  is  [a]j)  =  —45-5°. 
It  would  seem  from  these  results  that  glucosan  behaves  as  a  tri- 
hydric  alcohol,  but  this  conclusion  is  not  yet  definitely  established. 

C.  H.  B. 
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Synthetic  Glucosides.  By  E.  Fischer  and  L.  Beexsch  (Ber.,  27, 
2478 — 2486). — The  synthetic  glucosides  described  in  this  paper  were 
prepared  by  the  method  already  made  known  (this  vol.,  i,  8). 

Ethylglucoside,  CeHuEtOe,  has  now  been  obtained  in  the  crystalline 
condition ;  the  method  is,  however,  somewhat  lengthy  and  com- 
plicated. When  pure,  it  crystallises  in  mammelated  groups  of  colour- 
less needles,  and  melts  at  65".  An  aqueous  solution  containing 
9*47  per  cent,  was  found  to  have  a  sp.  gr.  of  1*024,  and  a  specific 
rotatory  power  at  20°  [ajp  =  +140*2° ;  birotation  was  not  observed. 
It  does  not  reduce  Fehling's  solution  when  boiled  with  it  for  a  short 
time,  and  is  hydrolysed  with  tolerable  rapidity  when  warmed  with 
acids,  somewhat  more  slowly,  however,  by  invertase  at  50°.  The 
behaviour  towards  yeast  has  already  been  described  by  Fischer  and 
Thierfelder  (this  vol.,  i,  487). 

Methylgalactoside,  CsHnMeOe,  crystallises  in  delicate  needles  con- 
taining 1  mol.  H2O ;  it  has  a  sweet  taste,  is  sparingly  soluble  in  cold 
alcohol,  and  the  anhydrous  compound  melts  at  111 — 112''.  An  aqueous 
solution  containing  9*92  per  cent,  has  a  sp.  gr.  of  1*0296,  and  a 
specific  rotatory  power  [aj^  +  163*4°:  birotation  was  not  observed; 
it  only  reduces  Fehling's  solution  when  boiled  therewith  for  a  pro- 
tracted period,  is  readily  hydrolysed  by  dilute  acids,  but  apparently 
not  by  invertase  ;  it  is  not  fermented  by  Frohberg  yeast. 

Ethylgalactoside,  CeHuEtOe,  forms  colourless  needles,  melts  at 
138 — 139°  (corr.),  remains  unaltered  when  treated  with  invertase  or 
with  Frohberg  yeast,  and  has  a  specific  rotatory  power  [a]jj  =  + 
178*75°. 

Benzylarahinoside,  CHaPh-CgHgOo,  crystallises  in  colourless  needles, 
melts  at  172 — 173°  (corr.),  has  a  faint  bitter  taste,  is  readily  hydrolysed 
by  acid  but  not  by  invertase,  and  is  not  fermented  by  Frohberg  yeast. 
An  aqueous  solution  containing  1*03  per  cent,  had  a  specific  rotatory 
power  [a]D  =  +2152". 

PropyJglucoside  and  glycerylglucoside  (from  glycerol  and  glucose) 
were  only  obtained  in  the  amorphoas  condition. 

Glucoddoghiconic  acid,  C12H22O12,  is  obtained  by  the  interaction  of 
glucose  and  gluconic  acid,  under  the  influence  of  hydrogen  chloride, 
as  an  amorphous  powder,  consisting  of  a  mixture  of  the  acid  and  the 
lactone  :  it  was  isolated  by  a  complicated  process.  An  aqueous  solu- 
tion of  this  product  was  precipitated  by  basic  lead  acetate  and  basic 
lead  nitrate.  The  salts  are  readily  soluble  in  water  and  amorphous  ; 
the  calcium  salt  was  analysed.  When  the  acid  is  warmed  on  the 
water  bath  with  5  per  cent,  sulphuric  acid,  it  is  hydrolysed,  yielding 
glucose  and  gluconic  acid.  The  calcium  salt  was  found  not  to  ferment 
with  Frohberg  yeast,  and  to  be  unattacked  by  invertase.  The  authors 
consider  that  the  acid  is  either  a  structural  isomeride  or  a  stereo- 
isomeride  of  maltobionic  acid  ;  they  have  not  succeeded  in  transform- 
ing the  acid  or  its  lactone  into  the  corresponding  sugar,  which  they 
conjectured  might  possibly  turn  out  to  be  identical  with  isomaltose 
(Fischer,  Abstr.,  1891,  412). 

Galactosidogliiconic  acid,  arahinosidogluconic  acid,  glucosidogjy- 
'Collic  acid,  and  glucosidoglyceric  acid  were  also  prepared. 

A.  R.  L. 
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Some  Osazones  and  Hydrazones  of  the  Sugar  Group.  By 
E.  FiscHEU  (jBer.,  27,  2486— 2492).— When  natural  xylose  is  rednced 
bj  sodium  amalgam,  it  yields  a  polyhydric  alcohol,  xylitol,  which  is 
optically  inactive  by  intramolecular  compensation  ;  this  substanco 
was  isolated  in  the  form  of  a  colourless  syrup,  containing  only  traces 
of  ash  constituents.  If  the  latter  is  oxidised  with  bromine  and  soda, 
and  the  product  (i-xylose)  is  treated  with  phenylhydrazine  acetate  in 
the  usual  manner,  ^-xylosazone,  C17H20N4O3,  is  obtained  :  it  crystallises 
in  delicate,  yellow  needles,  melts  and  decomposes  at  210 — 215°,  and 
its  solution  in  glacial  acetic  acid  is  optically  inactive. 

According  to  Alechin  (Abstr.,  1890,  733),  melezitose  decomposes 
on  partial  hydrolysis  into  glucose  and  turanose ;  an  analysis  of  the 
amorphous  sodium  derivative  of  the  latter  by  Alechin  indicated  that 
the  sugar  has  the  formula  Ca2H220u.  The  author  having  been  fur- 
nished with  a  specimen  of  turanose,  prepared  the  osazone,  which  gave 
values  on  analysis  agreeing  with  the  formula  Ci2H2o09(N2HPh)2.  It 
crystallises  from  hot  water  in  nodular  aggregates  of  very  minute 
needles,  which  separate  in  a  form  resembling  a  jelly  and  are  extremely 
like  isomaltosazone  ;  the  pure  compound  melts  and  decomposes  at 
215 — 220°.     Alechin's  formula  for  turanose  is  therefore  confirmed. 

Arabinose  parabromophenylhydrazone,  C5Hio04*N'2H*C6H4Br  (compare 
Abstr.,  1892,  439),  is  obtained  by  mixing  aqueous  solutions  of  para- 
bromophenylhydrazine acetate  and  arabinose;  it  melts  at  165°  (corr.) 
and  dissolves  in  about  40  parts  of  water.  The  formation  of  this 
hydrazone  may  be  used  as  a  test  for  the  presence  of  arabinose,  the 
reagents  used  being  a  freshly  prepared  solution  of  parabromophenyl- 
hydrazine  in  3*5  parts  of  50  per  cent,  acetic  acid  and  12  parts  of 
water,  and  a  1  per  cent,  solution  of  arabinose  ;  these  solutions  are 
mixed  in  the  proportions  of  1  part  of  sugar  to  2  parts  of  parabromo- 
phenylhydrazine.  In  this  way,  arabinose  may  be  detected  in  presence 
of  xylose.  The  parabromophenylhydrazine  acetate  solution  must  not 
be  heated,  on  account  of  the  ease  with  which  the  acetyl-derivative  is 
formed. 

Wohl  (Abstr.;  1893,  i,  294)  found  a  value  for  the  melting  point  of 
^-al*abinosazone  somewhat  higher  than  that  observed  by  the  author 
{ibid.,  292),  who,  having  now  subjected  this  osazone  to  repeated 
recrystallisation  from  hot  water,  finds  the  melting  point  to  be 
169—170°  (corr.).  A.  R.  L. 

Action  of  Acids  on  Glycogen.  By  M.  Cremer  {Zeit.  Biol.,  31, 
181 — 182). — Glycogen  was  heated  with  oxalic  acid  ;  glucose  and  iso- 
maltose  (identified  as  their  osazones)  were  found  in  the  product,  the 
isomaltose  corresponding  with  10  per  cent,  of  the  glycogen.  Maltose 
was  never  obtained,  and  the  opinion  is  expressed  that  in  those  cases  in 
which  maltose  has  been  described  as  occurring  after  the  action  of 
acids  or  ferments  on  starch  and  glj^cogen,  it  has  arisen  secondarily 
from  isomaltose.  W.  D.  H. 

Action  of  Ferments  and  Cells  on  Sugars.  By  M.  Cremkr 
{Zeit.  Biol.,  31,  183 — 190). — In  view  of  recent  discoveries  relating  to 
the  carbohydrates,  the  paper  discusses,  with  references  to  authors,  the 
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possibility  of  ferments  and  living  cells  bringing  abont  the  conversion 
of  one  kind  of  sugar  into  another,  and  also  the  relationship  of  the  carbo- 
hydrate groups.  Special  stress  is  laid  on  yeast-glycogen  (a  starch- 
like substance  coloured  brown  by  iodine),  which  is  formed  in  the 
yeast  cell  after  feeding  on  solutions  of  dextrose,  cane  sugar,  or  levulose. 
The  hypothesis  is  advanced  that  the  levulose  is  first  changed  into 
dextrose.  W.  D.  H. 

Constitution  of  Iodide  of  Starch.  By  C.  Lonnes  (Zeit.  anal. 
Chem.,  35,  409— 436).— See  this  vol.,  ii,  475. 

Substitution  of  Alkyl  Radicles  in  Union  with  Carbon  and 
Nitrogen,  By  0.  Matignon  (Gompt.  rend.,  119,  78 — 79  ;  and  by 
Berthelot,  ibid.,  79 — 80). — A  question  of  priority.  C.  H.  B. 

Derivatives  of  Propylamine.  By  F.  Chancel  (Compt.  rend., 
119,  283 — 235). — Propylpropylidenamine,  CaHelN'OsHv,  is  readily  ob- 
tained by  the  action  of  propaldehyde  on  propylamine.  It  is  a 
colourless,  mobile  liquid  with  a  very  disagreeable  ammoniacal  odour ; 
it  boils  at  102°  under  a  pressure  of  760  mm.,  and  is  only  slightly 
soluble  in  water  ;  sp.  gr.  at  0°  =  0"84.  The  salts  of  this  amine  cannot 
be  prepared  because,  in  presence  of  acids,  it  regenerates  propaldehyde 
and  propylamine. 

Fropylacetamide,  CHs'CO'NHPr,  is  obtained  by  the  action  of  acetic 
chloride  on  propylamine  in  presence  of  dry  ether,  or  more  con- 
veniently by  the  action  of  ethylic  acetate  on  propylamine  in  sealed 
tubes  at  140 — 150°.  It  is  a  colourless,  somewhat  syrupy  liquid  with  a 
feeble  odour,  and  boils  without  decomposing  at  222 — 225°  under 
ordinary  pressure. 

Dipropylacetamide,  CH3CO*NPr2,  is  obtained  by  the  action  of  acetic 
chloride  on  dipropylamine  in  presence  of  ether,  but  cannot  be  ob- 
tained from  ethylic  acetate  even  at  160°.     It  boils  at  209 — 210°. 

Tetrapropylcarhamide,  CO(NPr2)2,  is  obtained  by  the  action  of 
carbonic  chloride  on  dipropylamine  in  presence  of  benzene.  The 
action  is  very  energetic,  and  it  is  desirable  to  use  a  slight  excess  of 
dipropylamine,  and  to  heat  for  a  short  time  towards  the  end  in  order 
to  prevent  the  formation  of  dipropylcarbamine  chloride.  Tetra*- 
propylcarbamide  is  a  somewhat  syrupy  liquid,  with  a  burning  taste, 
and  an  aromatic  odour  recalling  that  of  menthol.  It  boils  without 
decomposing  at  258°  under  a  pressure  of  755  mm.,  and  is  insoluble  in 
water,  but  soluble  in  alcohol  and  benzene ;  sp.  gr.  at  0°  =  0905°. 

C.  H.  B. 

Sulphur  Derivatives  of  Propylamine.  By  M.  Lehmann  {Ber.^ 
27,  2172 — 2177) . — Diphthalimidopropylic  bisulphide, 

So(ch,-ch2-ch2-n:c8H402)o, 

which  melts  at  90 — 91°,  is  obtained  by  oxidising  propylmercapto- 
phthalimide  with  iodine.  When  heated  with  hydrochloric  acid  at  180°,  it 
yields  the  hydrochloride  of  diamidopropylic  bisulphide;  the  dibenzoyU 
derivative  of  this  base  forms  colourless  needles  melting  at  122°. 
When  the  latter  substance  is  heated  with  phosphorus  pentachloride, 
it  yields  niesophenylpenthiazoline  (Abstr.,  1893,  i,  427).     PhthalyU 
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homotaurifie,  C8H402:N-CH2-CH2-CH2-S03H  +  I4H2O,  is  formed  when 
nitric  acid  is  employed  for  the  oxidation  of  propylmercaptophthal- 
imide  instead  of  iodine. 

DipMJiaMmidopropylic  sulphide,  S(CH2*CH2*CH2'N:C8H402)2,  meltinj^ 
at  118°,  is  obtained  by  the  combined  action  of  bromine  and  bromo- 
propylphthalimide  on  propylmercaptophthalimide  in  alcoholic  solu- 
tion. The  free  base,  thiopropylamine  (NH2'CH2*CH2'CH2)2S,  is  a 
colourless  oil  which  boils  at  247 — 248°  (753  mm.).  On  oxidising 
the  sulphide  with  bromine,  diphthalimidopropylsulphoxide  is  formed  ; 
it  crystallises  in  needles  which  melt  at  158 — 159°,  and  under  the 
influence  of  hydrochloric  acid  yields  the  hydrochloride  of  diamido- 
propylsulphoxide ;  the  picrate  melts  at  208°.  If  the  sulpbide  is 
oxidised  with  chromic  acid,  diphthalimidopropylsulphone, 

S02(CH2-CH2'CH2-N:C8H402)2, 

is  obtained,  separating  from  nitrobenzene  in  colourless  plates  which 
melt  at  173° ;  the  action  of  alcoholic  potash  results  in  the  formation 
of  propylsulplionediphthalamic  acid, 

S02(CH2-CH2-CH2-NH-CO-C6H4'COOH)2. 

The  acid  melts  at  181 — 186°,  and  yields  diamidopropylsulphoiie  hydro- 
chloride, with  elimination  of  phthalic  acid  ;  this  salt  melts  at  203 — 206°, 
and  the  picrate  forms  orange  needles  which  melt  at  192 — 197°. 

BiphthaUmidoethylpropylic  sulphide  is  prepared  by  acting  on  propyl- 
mercaptophthalimide with  bromethylphthalimide  and  bromine  in 
alcoholic  solution  ;  it  forms  colourless  needles  which  melt  at  123 — 124°. 

ic'Amidopropylpiperidine,  NH2*CH2*CH2*CH2*C5NHio,  a  colourless 
liquid  boiling  at  204°  (751  mm.),  is  obtained  by  the  interaction  of 
bromopropylphthalimide  and  piperidine  j  the  picrate  forms  golden- 
yellow  prisms  which  melt  at  209°.  M.  O.  F. 

Octomethylenediamine.  By  M.  Van  Breukeleveen  (Eec.  Trav. 
Chim.,  13,  34 — 35). — Octomethylenediamine,  'Nii^'lCHo^^'H^'Hi-,  is 
readily  obtained  by  the  action  of  an  alkaline  solution  of  sodium 
hypobromite  on  sebacamide  (Abstr.,  1892,  1180),  and  is  separated  by 
extracting  with  ether,  evaporating  the  ethei*eal  solution,  and  subject- 
ing the  residue  to  fractional  distillation.  It  melts  at  50 — 52°,  boils 
,at  236 — 240°  (uncorr.),  and  attracts  carbonic  anhydride  rapidly  from 
the  atmosphere.  The  platinochloride  is  crystalline,  and,  on  heating, 
commences  to  blacken  at  230°.  H.  G.  C. 

Ethanehydrazoethane.  By  C.  D.  Harkies  {Ber.,  27,  2276— 
2282). — When  diformylhydrazine,  obtained  by  warming  hydrazine 
'hydrate  with  formic  acid,  is  treated  with  alcoholic  soda  in  aqueous 
solution,  it  yields  a  mono-  and  a  disodium  salt.  The  former  crystallises 
in  slender,  interlacing  needles,  the  latter  in  long  needles.  Both  salts 
are  alkaline  to  turmeric,  reduce  Fehling's  solution,  and  with  warm 
water  yield  free  hydrazine  and  sodium  formate.  The  lead  salt, 
C9H202N2Pb,  is  obtained  by  adding  basic  lead  acetate  to  a  solution  of 
either  of  the  sodium  salts  ;  it  is  an  amorphous,  white  precipitate, 
reduces  Fehling's  solution  when  warmed  with  it,  and  is  scarcely 
altered  by  prolonged  boiling  with  water. 
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Diformylethanehydrazoethane,  CHO'I^Et*NEt*CHO,  is  obtained  bv 
heating  the  lead  salt  dried  at  105°  with  sand,  magnesium  oxide,  and 
ethylic  iodide  in  a  sealed  tube  for  20  hours  at  J 10°.  It  is  a  viscid 
oil,  boils  at  120 — 130°  under  20  mm,  pressure,  is  volatile  with  steam, 
and  reduces  Fehling's  solution  slowly  when  boiled  with  it.'  Besides 
this  compound,  diformylethylhjdrazine  is  also  formed  during  the 
reaction,  and  the  residue,  after  treatment  with  strong  potassium 
hydroxide,  yields  ethanehydrazoethane  and  ethylhydrazine. 

Ethanehydrazoethane,  NHEfNHEt,  is  obtained  by  heating  the  pre- 
ceding compound  with  fuming  hydrochloric  acid,  and  then  treating 
the  cold  solution  with  hydrogen  chloride ;  the  filtrate,  when  mixed 
with  alkali  and  distilled,  yields  pure  ethanehydrazoethane.  This 
boils  at  84 — 86°  under  758  mm.  pressure,  is  a  colourless,  limpid, 
highly  refractive  liquid,  has  an  ethereal  and  ammoniacal  odour,  and 
reduces  Eehiing's  solution  and  silver  nitrate.  It  closely  resembles 
ethylhydrazine.  The  hydrochloride  crystallises  in  beautiful  plates, 
and  melts  at  160°.  When  heated  with  strong  hydrochloric  acid  at 
150 — 160°,  it  yields  ammonium  chloride  and  ethylic  chloride.  When 
treated  with  red  mercuric  oxide  in  aqueous  solution,  a  strong  smell  of 
mercurydiethyl  is  observed,  and  on  adding  solid  potash,  a  small 
quantity  of  an  oil  is  precipitated ;  this  boils  at  65 — 70°,  does  not 
reduce  Fehling  s  solution,  and  quickly  reduces  silver  and  mercury 
solutions  ;  on  analysis,  it  gave  numbers  which  did  not  agree  very  well 
with  the  formula  NEtiNEt.  When  treated  with  sodium  nitrite  in 
hydrochloric  acid  solution,  it  yields  ethylic  nitrite  and  a  small  quan- 
tity of  liquid  which  boils  at  150"^,  has  the  properties  of  a  nitroso- 
compound,  but  does  not  reduce  Fehling's  solution.  E.  C.  R. 

Direct  Formation  of  ^-Alkylhydroxylamines.  By  C.  A.  Lobry 
DE  Broyn  (Eec.  Trav.  Chim.,  13,  46 — 49). — The  /i-alkyl  derivatives 
of  hydroxylamine  may  be  readily  obtained  by  })oiling  an  aqueous 
solution  of  hydroxylamine  with  an  alkylic  iodide  and  a  little  methylic 
alcohol,  the  hydriodide  of  the  base  separating  out  in  crystals,  which, 
after  washing  with  alcoholic  ether,  are  quite  pure.  The  hydriodides 
of  ^-niethylhydroxylamine,  NHMe'OH,  and  of  ^-ethylhydroxylamine, 
NHEt'OH,  have  been  prepared  in  this  manner;  they  are  not  altered 
iat  200°,  and  do  not  reduce  silver  nitrate,  but  at  once  decolorise 
Fehling's  solution  in  the  cold.  The  free  /3- hydroxy lamines  have 
been  recently  obtained  by  Kjellin,  and  the  author  has  therefore  not 
xnade  any  further  experiments  in  this  direction. 

For  the  preparation  of  the  y3-alkyl-derivatives,  it  is  not  necessary 
to  prepare  pure  hydroxylamine  ;  a  suitable  solution  is  obtained  by 
adding  the  equivalent  quantity  of  strong  potash  to  a  concentrated 
.'solution  of  hydroxylamine  hydrochloride,  mixing  with  an  equal  bulk 
of  alcohol,  and  filtering  from  the  precipitated  potassium  chloride. 

H.  G.  C. 

Mesoxalic  acid  and  Bismuth  Mesoxalate.  By  H.  Causse 
•{Compt.  rend.,  119,  228^ — 231). — The  oxidation  of  glycerol  becomes 
less  violent  in  presence  of  bismuth  nitrate,  or  some  other  metallic 
salt  capable  of  forming  insoluble  compounds  with  the  products  of 
oxidation. 
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lOO  c.c.  of  nitric  acid  of  sp.  gr.  1-39  is  mixed  -with  2.50  c.c.  of  a, 
saturated  solution  of  potassium  nitrate,  and  the  mixture  is  saturated 
with  basic  bismuth  nitrate,  and  afterwards  heated  at  50°  for  half  an 
hour  in  presence  of  excess  of  this  salt.  The  tiltered  liquid  is  mixed 
■with  one-third  its  weight  of  glycerol  of  30°  B.,  and  the  mixture  is  dis- 
tributed in  quantities  of  75  c.c.  in  flasks  of  150  c.c.  capacity.  The 
flasks  are  gently  heated  until  evolution  of  gas  begins,  and  are  then 
removed  from  the  flame.  The  oxidation  at  tirst  proceeds  slowly,  but 
eventually  becomes  very  violent.  When  the  liquid  cools,  brilliant 
white  crystals  separate,  and  are  collected  and  washed  with  cold  dis- 
tilled water.  This  product  is  basic  oismuth  mesoxalate,  CaHOeBi ;  it 
crystallises  in  microscopic,  rhomboidal  plates  which  become  yellow  at 
50 — 60°,  and  carbonise  if  the  heating  is  prolonged.  The  salt  has  the- 
general  properties  of  bismuth  salts,  and  is  decomposed  by  hot  water. 
Acids  and  alkalis  decompose  it,  especially  on  heating,  and  the  mes- 
oxalic  acid  is  destroyed.  Acetic  anhydride  in  sealed  tubes  at  100° 
dissolves  the  salt  without  decomposing  it,  and  it  separates  unchanged 
when  the  liquid  cools. 

If  the  bismuth  mesoxalate  is  suspended  in  water  containing  some- 
potassium  hydrogen  carbonate,  and  treated  with  hydrogen  sulphide, 
it  yields  mesoxalic  acid,  which  can  be  recognised  by  the  formation  of 
its  barium  and  silver  salts,  its  action  on  Fehling's  solution,  and  the- 
formation  of  its  compound  with  phenylhydrazine. 

Potassium  hydrogen  mesoxalate,  CaHsOsK  +  2H2O,  forms  very  deli- 
quescent crystals  ;  it  has  a  strongly  acid  taste,  and  dissolves  in  water, 
but  is  insoluble  in  alcohol  and  in  ether.  Potassium  antimony  mesoxalate, 
C3H2(SbO)K06  +  H2O,  is  obtained  by  boiling  the  preceding  salt^ 
with  antimony  oxide ;  it  forms  microscopic  prisms  grouped  in 
rosettes.  C.  H.  B. 

Bromomesaconic  acid.  By  A.  Michael  and  G.  Tissot  (Ber.^ 
27,  2130). — The  authors  have  prepared  bromomesaconic  acid  in  the- 
same  manner  as  Lessen  and  Gerlach  (this  vol.,  i,  441),  and  have  ex- 
amined the  properties  of  the  acid  and  its  salts.  Their  results  confirm 
those  of  Lessen  and  Gerlach,  except  with  regard  to  the  amount  of 
water  of  crvstallisation  of  the  calcium  salt,  which  they  find  to  be- 
2H2O  instead  of  IH2O.  H.  G.  C. 

Preparation  of  Glutaric  acid.  By  E.  Knoevenagel  (Per.,  27^ 
2345 — 2346). — It  has  been  observed  that  primary  and  secondary 
amines  induce  the  condensation  of  aldehydes  with  ethylic  aceto- 
acetate  and  ethylic  sodiomalonate.  When  the  latter  is  brought 
in  contact  with  formaldehyde  and  a  small  quantity  of  diethylamine  or 
piperidine,  tetrethylic  methylenedimalonate  is  formed;  from  this,, 
glutaric  acid  may  be  obtained  by  heating  it  for  six  hours  with  aqueous 
hydrochloric  acid.  M.  O.  F. 

Oxamidedioxime.  By  A.  F.  Hollemax  (Pec.  Trav.  Chim.,  13,. 
80 — 87). —  Oxamidedioxime,  on  oxidation  with  potassium  ferri- 
cyanide  in  alkaline  solution,  yields  ammonia,  carbonic  anhydride,  and' 
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nitrogen.  By  the  action  of  bromine  water  on  oxamidedioxime,  a 
sparingly  soluble  crystalline  compound  is  obtained  in  small  quantity ;. 
it  dissolves  in  alkalis,  and  the  solution  does  not  contain  oxalic  acid. 
Oxamidedioxime  nitrate,  C2(NOH)2(]SrH2)2,2HN03,  is  prepared  by  the 
action  of  dilute  nitric  acid  (1  :  4)  on  the  oxime ;  it  crystallises  in 
rhombic  plates,  and  explodes  at  72°.  The  compound  is  only  stable 
when  pure ;  by  the  further  action  of  nitric  acid,  it  is  converted  into 
nitrogen  and  carbonic  anhydride.  Oxamide  and  nitrous  oxide  are 
formed  by  the  interaction  of  nitrous  acid  and  oxamidedioxime. 
Dibenzoyloxa7)iidedioxime,  ]S'H2*C(NOBz)*C(NH2)iNOBz,  crystallises 
from  glacial  acetic  acid  in  long  needles  melting  at  222° ;  it  is  in- 
soluble in  alkalis  and  mineral  acids,  with  the  exception  of  concen- 
trated sulphuric  acid,  which  converts  it  into  benzoic  acid,  and  it  is  not 
aifected  by  bromine  at  ordinary  temperatures.  Oximamidoxalic  acid,. 
N'H2-C(N0H)*C00H,  is  formed,  together  with  oxalic  acid,  ammonium 
chloride,  and  hydroxylamine  hydrochloride,  by  the  action  of  hydro- 
chloric acid  on  oxamidedioxime,  it  decomposes  violently  at  158^, 
gives  the  reactions  of  the  amidoximes,  and,  by  the  further  action  of" 
hydrochloric  acid,  is  converted  into  oxalic  acid.  The  silver  salt  is 
explosive.  Oxamidedioxime  picrate,  C2H6N402,C6H3N^307,  is  deposited 
from  water  in  orange-yellow  crystals  melting  at  127°.  The  phosphate^ 
C2Hf;Isr402,H3P04,  crystalHscs  with  difficulty  in  stellate  needles,  and 
decomposes  at  70 — 80°. 

Succinamidedioxime  picrate,  C2H4'[C  (NH2)!NOH]2,2C6H3N'307, 
crystallises  in  long,  yellow  needles  melting  at  197".  The  phosphate^. 
C4HioN402,2H3P04,  is  deposited  in  hygroscopic  plates,  decomposing  at 
133°.  Attempts  to  prepare  the  silver  salts  of  the  two  amide-dioximes- 
were  not  very  successful ;  the  oxalate  appears  to  exist,  but  is  very 
unstable ;  succinamidedioxime  reduces  silver  solutions. 

J.  B.  T. 

Amido-acids  obtained  by  the  Breaking  Down  of  Vegetable^ 
Proteids.  By  E.  Flkurknt  (Compt.  rend.,  119,  231— 233).— When 
aspartic  acid  is  heated  with  barium  hydroxide  solution  under  pressure,, 
it  is  converted  into  oxalic,  succinic,  and  acetic  acids  and  ammonia; 
the  conversion  of  the  nitrogen  into  ammonia  being  complete  only 
with  an  excess  of  barium  hydroxide  and  under  a  somewhat  high  tem- 
perature, and  after  heating  for  many  hours. 

With  glutamic  acid,  even  after  prolonged  heating,  only  a  small 
proportion  of  the  nitrogen  is  converted  into  ammonia,  and  neither- 
carbonic  nor  oxalic  acid  is  formed. 

It  would  seem  that  the  differences  observed  between  the  decompo- 
sition of  vegetable  proteids  and  of  animal  proteids  under  the  in- 
fluence of  barium  hydroxide  solution  (this  vol.,  i,  214)  may  be 
attributed  to  the  intermediate  formation  of  aspartic  and  glutamic- 
acids,  which  afterwards  decompose  in  a  manner  peculiar  to  them- 
selves, the  ratios  being  disturbed  by  the  production  of  oxalic  acid, 
and  not  carbonic  acid  as  was  previously  supposed  (lac.  cit.).  It  would 
also  seem  that  the  constitution  usually  attributed  to  aspartic  acid  and 
analogous  compounds  requires  reconsideration.  C.  H.  B. 
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Furalcyanacrylic  acid  and  its  Derivatives.  By  R.  Hi;uck 
(Ber.,  27,2624 — 2626). — FurakyanacnjUc  acid, 

C40H3-ch:c(cn)-cooh, 

is  prepared  by  heating  molecular  proportions  of  furfural dehyde  and 
cyanacetic  acid  at  160^  for  half  an  hour ;  it  crystallises  from  dilute 
alcohol  in  yellow  needles,  and  melts  at  218".  The  ethylic  salt  is 
formed  when  a  mixture  of  ethylic  cyanate,  furfuraldehyde,  and 
acetic  anhydride  is  heated  at  180°  for  several  hours  (compare  Carrick, 
Abstr.,  1892,  1086;  Fiquet,  Abstr.,  1893,  i,  455).  A  more  con- 
venient method  is  to  heat  furfuraldehyde  and  ethylic  cyan  acetate  for 
a  few  minutes  with  sodium  dissolved  in  a  small  quantity  of  alcohol. 
Recrystallised  from  alcohol,  it  forms  colourless  needles  melting  at  94°, 
and  boiling  at  295 — 300°,  undergoing  partial  decomposition.  Addi- 
tion of  alcoholic  potash  to  the  cold  solution  develops  a  brilliant,  blue 
coloration,  rapidly  changing  to  reddish-violet,  and  finally  becoming 
brown.  The  acetyl  derivative  forms  colourless  needles  which  melt  at 
•87°,  resolidify  at  90—95°,  and  again  fuse  at  160°. 

The  free  acid  loses  carbonic  anhydride  at  220°,  and  an  oil  can  be 
separated  by  distillation,  having  an  odour  suggestive  of  cinnamene, 
and  consisting  probably  of  furalcyanethylene.  M.  0.  F. 

Colour  Reactions  of  certain  Sulphur.  Compounds  which 
occur  with  Aniline  Bases.  By  A.  Haxtzsch  and  H.  b'REESK  (Ber., 
27,  2529 — 2534).. — The  authors  have  failed  to  obtain  the  condensa- 
tion products  of  paramidophenol  and  acetone  or  methyl  ethyl  ketone 
described  by  Haegele  (Abstr.,  1892,  1451)  ;  the  sole  product  was  pure 
paramidophenol,  which  melted  at  183°,  was  stable  in  air,  and  gave  no 
coloration  with  calcium  hypochlorite.  Corresponding  experiments 
with  aniline  gave  a  similar  result.  Specimens  of  commercial  par- 
amidophenol and  aniline  were  found  to  contain  0*2  and  0'04  per  cent, 
of  sulphur  respectively.  Attempts  to  isolate  the  sulphur  compound 
from  aniline  have  not  yet  been  successful,  but,  from  its  behaviour, 
inhere  is  little  doubt  that  it  is  amidothioj)hen.  The  fractional  crystal- 
lisation of  aniline  sulphate  causes  the  thiophen-derivative  to  accumu- 
late in  the  latter  portions  ;  it  was  converted  into  a  plafinochloride  ;  the 
crystals  of  this  are  darker,  and  have  a  slightly  different  habit  from  those 
of  aniline  platinochloride,  but  the  quantity  obtained  was  very  small. 
The  more  sparingly  soluble  aniline  sulphate  gave  only  a  slight 
■coloration  with  calcium  hypochlorite.  With  aniline  hydrochloride, 
the  separation  is  less  complete,  and  the  thiophen-derivative  accumu- 
lates in  the  iirst  fractions. 

Acetanilide,  which  melts  at  115 — 116°,  becomes  brown,  but  is  not 
hydrolysed  by  the  action  of  concentrated  sulphuric  acid  at  100° ;  the 
aniline  obtained  by  hydrolysis  of  the  residue  with  hydrochloric  acid 
is  almost  pure. 

An  incomplete  separation  of  aniline  and  amidothiophen  is  accom- 
plished by  fractional  distillation,  either  alone  or  in  a  current  of 
steam  ;  the  first  fractions  of  the  aniline  are  the  purer. 

.The  best  method  for  the  purification  of  aniline  consists  in  boiling  it 
for  some  time  with  acetone. 
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It    is   interesting   to    contrast    these    observations    with    those    of 
V.  Meyer,  which  led  him  to  the  discovery  of  thiophen  in  benzene. 

J.  B.  T. 

Aromatic  Nitro-derivatives.  Dinitrobenzenes.  By  C.  A. 
LoHRY  DK  Bruyx  (Kec.  Trav.  Chim.,  13,  101 — 147). — The  separation 
of  orthodinitrobenzene  from  the  residue  obtained  during  the  manu- 
facture of  metadinitrobenzene  has  been  previously  described  (Abstr,, 
1893,  i,  256).  A  detailed  account  of  the  preparation  of  paradinitro- 
benzene  from  quinonedioxime  by  Nietzki  and  Gruitermann's  method 
(Ber.,  21,  428)  is  given  ;  the  yield  is  50 — 55  per  cent,  of  the  oxime.. 
At  18°,  the  sp.  gr.  of  metadinitrobenzene  is  1*575,  of  orthodinitro- 
benzene, 1*59,  and  of  paradinitrobenzene,  1*625  •  the  sp.  gr.  in- 
creases therefore  as  the  melting  point  rises.  The  boiling  points  of 
the  three  isomerides  have  been  determined  under  various  pressures, 
the  ortho-derivative  boils  at  319°  (773*5  mm.),  the  meta-compound  at 
302*8^  (770*5  mm.);  the  para-compound  at  299°  (777  mm.),  under 
20 — 21  mm.  pressure  its  boiling  and  melting  points  are  identical, 
172*1°.  The  solubility  of  the  compounds  in  the  following  liquids  has 
been  determined — methylic,  ethylic,  and  propylic  alcohols,  carbon 
bisulphide,  benzene,  ethylic  acetate,  toluene,  carbon  tetrachloride, 
and  water  ;  the  results  verify  Carnelley  and  Thomson's  rule  that  the 
solubility  of  isomeric  compounds  decreases  as  the  melting  points  rise. 
Contrary  to  the  statement  in  Beilsteins  Ha^idbuch,  all  three  isomer- 
ides are  volatile  with  steam,  but  under  similar  conditions  about  four 
times  as  much  of  the  meta-compound  volatilises  as  of  the  ortho- 
derivative,  the  para-compound  is  intermediate  in  this  respect.  Meta- 
dinitrobenzene is  converted  by  the  action  of  soda  into  metadinitro- ' 
azoxybenzene,  ammonia,  nitrous  acid,  oxalic  acid,  and  in  small  quantity, 
a  brown,  amoi'phous  acid,  which  was  not  further  investigated.  Para- 
dinitrobenzene, contrary  to  the  statement  of  Hepp.  is  converted  into 
paranitrophenol  and  nitrous  acid  by  heating  with  soda  (5 — 10  per 
cent.)  during  3 — 6  hours  ;  the  yield  is  75 — 80  per  cent,  of  the 
theoretical.  With  more  concentrated  soda,  the  reaction  is  complex 
and  the  yield  of  nitrophenol  smaller.  Paradinltroazoxyhenzene  is 
formed  in  very  small  quantity  along  with  the  phenol ;  it  crystallises  in 
orange-red  needles,  and  melts  at  211°.  By  the  action  of  ethylic 
alcoholic  soda  on  metadinitrobenzene,  dinitroazoxybenzene  is  readily 
formed ;  Michler  and  Klinger  stated  that  this  change  was  only 
accomplished  in  methylic  alcoholic  solution.  Paradinitrobenzene 
resembles  the  ortho-compound  in  its  behaviour  towards  alcoholic 
soda,  one  nitro-group  being  displaced  by  ethoxyl  or  methoxyl ;  the 
same  change  is  produced  by  heating  the  dinitrobenzene  with 
alcohol  alone  at  250°.  Faranitromethoxyhenzene  and  paranitroeth- 
oxyhenzene  melt  at  52°  and  58°  respectively  ;  both  are  crystalline. 
Metadinitrobenzene  is  not  acted  on  by  methylic  alcoholic  ammonia  at 
250°.  Paradinitrobenzene  is  converted  into  a  mixture  of  paranitr- 
aniline  and  paranitromethoxybenzene  or  paranitroethoxybenzene  by 
heating  with  methylic  or  ethylic  alcoholic  ammonia  above  150°,  but 
below  this  temperature  no  change  occurs.  From  the  author's  experi- 
ments, it  appears  that  the  presence  of  ammonia  lowers,  by  about  100°, 
the  temperatura  at  which  the    substitution  of  the  group  OMe   for 
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NOo  takes  place,  and  this  temperature  is  only  sliglitly  below  that 
at  which  the  substitution  of  NH2  for  NO2  occurs,  a  small  increase  in 
the  temperature  therefore  causes  the  reverse  change.  Laubenheimer 
has  shown  that  orthonitraniline  is  formed  quantitively  from  orthodi- 
nitrobenzene  and  alcoholic  ammonia  at  100°. 

The  action  of  chlorine  and  bromine  on  the  three  dinitrobenzenes 
'has  been  previously  described  (Abstr.,  1892,  805).  With  iodine,  at 
a  temperature  of  300 — 330°,  the  dinitrobenzenes  yield  iodonitroben- 
zenes.  The  higher  the  atomic  weight  of  the  halogen,  the  less  readily 
does  it  act  on  the  dinitrobenzenes.  J.  B.  T. 

Trinitrobenzene  and  1:3:  5-Dinitrophenol.  By  C.  A.  Lobry  de 
iBuuYN  and  F.  H.  van  Leent  (Bee.  Trav.  Ghim.,  13,  148—154). — The 
trinitrobenzenes,  1:3:5  (m.  p.  122°)  and  1:2:4  (m.  p.  57*5°),  accord 
with  Carnelley  and  Thomson's  rule.  Their  solubility  in  the  following 
•liquids  has  been  determined :  benzene,  chloroform,  methylic  alcohol, 
ethylic  alcohol,  ether,  and  carbon  bisulphide  (compare  preceding 
abstract).  Tetranitroazoxybenzene  and  1:3:  h-dinitroplie7iol  are  formed 
by  boiling  1:3:  5-trinitrobenzene  with  sodium  carbonate  or  soda. 
With  alcoholic  soda  at  ordinary  temperatures,  1:3:  h-dinitroetlioxy- 
>henzene  is  obtained,  and  crystallises  in  yellow  needles  melting  at  90^^. 
Alcoholic  ammonia  gives  a  brownish-red  coloration  with  symmetrical 
trinitrobenzene ;  on  evaporation,  a  powder  of  the  same  colour  is 
formed,  but  it  could  not  be  purified.  J.  B.  T. 

Dinitrotoluenes.  By  C.  Haeussermann  and  F.  Grell  (Ben,  27, 
■-2209 — 2210). — The  authors  confirm  Beilstein's  statement  {Annalen, 
155,  25),  that  the  product  of  the  nitration  of  metanitrotoluene  consists 
chiefly  of  dinitrotoluene  [Me  :  NO2  :  NO2  =  1:3:4],  melting  at 
'61°.  A  small  quantity  of  1:3:  5-dinitrotoluene,  which  melts  at  92°, 
is  also  formed,  a  mixture  of  these  isomerides  remaining  liquid  for  a 
•considerable  period.  M.  0.  F, 

Metanitrobenzylic  Alcohol.  By  W.  Staedel  (Ber.,  27,  2112). 
— This  was  prepared  by  P.  Becker's  method  (Ber.,  15,  2090)  from 
very  pure  metanitrobenzaldehyde.  It  solidifies  in  a  freezing  mixture, 
^■and  is  capable  of  forming  very  large  crystals.     It  melts  at  27°. 

C.  F.  B. 

Derivatives  of  Paracyanotoluene.  By  Gr.  Baxse  (Ber.,  27, 
■2161— 2171).— Nitrotoluonitrile  [CN  :  NO2  :  Me  =  1  :  3  :  4],  obtained 
by  the  action  of  fuming  nitric  acid  on  paratoluonitrile,  forms  yellow- 
ish-white n-eedles,  which  melt  at  107°.  u-Ghloronitrotoluonitrile 
[CN  :  NO2  :  CH2CI  =1:3:4]  is  prepared  in  the  same  way  from 
paracyanobenzylic  chloride ;  it  crystallises  in  colourless  prisms,  which 
melt  at  84°.  When  reduced  with  tin  and  hydrochloric  acid,  this 
compound  yields  amidotolmnitrile  [CN  :  NH2  :  Me  =  1:3:4],  melt- 
ing at  81—82°.  w.Ghloronitrotoluic  acid  [COOH  :  NO2  :  CH2CI  = 
1  :  3  :  4]  is  obtained  from  the  nitrile  by  the  action  of  fuming  hydro- 
chloric acid  at  100° ;  it  melts  at  140 — 141°,  and  forms  a  silver  salt, 
which  decomposes  at  157°.     The  amide  melts  at  125°.     The  acid  just 
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■described  reacts  with  aniline,  forming  uo-anilidonitrotoluic  acid 
[COOH  :  XO2  :  CH2-NHPh  =  1  :  8  :  4],  a  basic  substance,  which 
Tiielts  and  decomposes  at  160° ;  the  hydrochloride  melts  at  '209°. 
With  phenylhydrazine,  the  chloronitrotoluonitrile  mentioned  above 
forms  (v-phenylhydrazidonitrotoluonitrile,  which  melts  at  207°,  whilst 
with  potassium  phthalimide  the  corresponding  phthaUmido-deviYSbtiye 
is  formed,  melting  at  194°.  From  this  substance,  on  hydrolysis,  and 
elimination  of  the  phthalyl  group,  nitrohenzylaminecarhoxylic  acid 
[COOH  :  ISrOa  :  CHa-NHa  =  1:3:4],  is  obtained;  it  crystallises  in 
nacreous  plates,  which  melt  at  243°;  the  hydrochloride  melts  at 
249 — 250.  Gyanonitrohenzylic  acetate  [ON"  :  NO2  :  CHg-OAc  = 
1:3:4],  melting  at  133°,  is  formed  by  heating  an  alcoholic  solution 
of  chloronitrotoluonitrile  with  sodium  acetate  ;  when  hydrolysed,  it 
yields  cyanonitrohenzylic  alcohol,  crystallising  in  yellowish-white 
needles,  which  melt  at  139°.  On  reducing  the  acetate  with  tin  and 
hydrochloric  acid,  cyanamidohenzylic  alcohol  is  formed  ;  this  melts  at 
102—103°. 

Paracyanobenzylic  alcohol,  which  melts  at  133 — 134°,  is  formed  by 
the  action  of  potassium  carbonate  on  paracyanobenzylic  chloride  ; 
the  benzoate  melts  at  123°.  The  acetate  forms  colourless  leaves,  which 
melt  at  71 — 72°  and  yield  parahydroxymethylbenzoic  acid  when 
hydrolysed ;  the  nitration  of  the  latter  gives  rise  to  a  c?z?wYro-deriva- 
tive,  which  melts  at  119—120°. 

When  paracyanobenzyh'c  alcohol  is  nitrated,  cyanonitrohenzylic 
alcohol  [CN  :  NO2  :  CHoOH  =  1  :  2  :  4]  is  obtained,  melting  at  138^  ; 
it  differs  from  the  isomeride  just  described  in  its  behaviour  under  the 
influence  of  acids  and  alkalis,  this  treatment  causing  the  displace- 
ment of  the  nitro -group  by  hydroxyl,  with  subsequent  hydrolysis  of 
the  resulting  nitrile.     Gyanohydroxybenzylic  alcohol 

[ON  :  OH  :  CH2OH  =  1:2:4], 

the  intermediate  product  in  this  reaction,  melts  at  169°. 

Paracyanobenzylic  bromide  is  obtained  by  heating  a  mixture  of  para- 
toluonitrile  and  bromine  in  molecular  proportion  ;  it  forms  rhombic 
prisms,  which  melt  at  115 — 116°.  The  me^a?^^iro-derivative  melts  at 
106—107°.  M.  0.  F. 

Synthesis  of  Symmetrical  Carvacrol.  By  B.  Kxoevenagel 
{Ber.,  27,  2347  ;  compare  Abstr.,  1893,  i,  697).— Meta,camphor  (Abstr., 
1893,  i,  419)  when  submitted  to  the  action  of  bromine  in  acetic  acid 
solution,  yields  an  unstable  dibromide ;  this  readily  loses  the  elements 
of  hydrogen  bromide,  yielding  symmetrical  carvacrol,  which  melts 
at  54°  and  boils  at  241°.  It  has  the  constitution  [OH  :  Me :  Pr^ 
=  1  :  3  :  5]  ;  its  odour  is  reminiscent  of  phenol,  and  it  dissolves  in 
alkalis  with  great  readiness,  but  no  coloration  is  developed  with  ferric 
chloride.  M.  O.  F. 

Creosotes  from  Beech  Tar  and  Oak  Tar.  By  A.  B^hal  and 
E.  Choay  (Compt.  rend.,  119,  166 — 169  ;  compare  this  vol.,  i,  508). — 
Beech-tar  creosote,  boiling  between  200°  and  220°,  contains  in  100 
parts,  monophenols  39,  guaiacol  19*72,  creosol  and  its   homologaes 
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39-98.  When  fractionated,  367  parts,  boiling  at  210—220°  (sp.  ^r: 
at  15°  =  1-085),  are  obtained  for  every  1,000  parts  boiling  at 
200—210° ;  sp.  gr.  at  17°  =  1-085.  The  latter  contains,  in  100  parts, 
monophenols  39,  guaiacol  26-48,  creosol  and  its  homologues  32-14 

Oak-lar  creosote,  boib'ng  at  200 — 210°,  sp.  gr.  1*068,  contains,  in 
100  parts,  monophenols  55,  gnaiacol  14,  creosol  and  its  homologues 

The  monophenols  consist  approximately  of  ordinary  phenol  13, 
orthocresol  26,  meta-  and  para-cresoi  29,  orthethylphenol  9,  meta- 
xylenol  [1:3:  4]  5,  metaxylenol  [1:3:5]  2-5,  other  phenols  15-5 
=  100-00. 

Combining  these  figures  -v^'ith  those  previously  given,  it  would  seem 
that  beech-tar  creosote  contains  phenol  5-20,  orthocresol  10-40,  meta- 
and  para-cresol  11-60,  orth  ethyl  phenyl  3-06,  metaxylenol  [1:3:4] 
2-00,  metaxylenol  [1:3:5]  1-00,  various  phenols  6-20,  guaiacol 
25-00,  creosol  and  its  homologues  35-00  =  100.  These  results  are 
far  from  being  in  agreement  with  the  accepted  view  that  creosote 
consists  chiefly  of  guaiacol.  C.  H.  B. 

Derivatives  of  1  :  3-Diketocyclohexane  (Dihydroresorcinol). 
By  E.  Knoevenagel  {Ber.,  27,  2;:<37— 2345  ;  compare  Vorlander,  this 
vol.,  i,  528). — The  author  studying  the  action  of  ethylic  malonate  on 
ethylic  benzylideneacetoacetate  in  the  presence  of  diethylamine,  has 
arrived  at  substantially  identical  results  wath  those  described  by 
Vorlander  (he.  cit.),  the  product  of  the  reaction  being  a  crystalline 
compound  which  melts  at  148°,  and  has  the  constitution 

C0Me-CH(C00Et)-CHPh-CH(C00Et)2. 

By  the  use  of  alcoholic  potash  in  the  place  of  diethylamine,  diethylic 
h-phenyl-\  :  Z-dihetocyclo}iexane'4i  :  6-dicarhoxylafe  is  obtained  in  the 
form  of  its  potassium  salt ;  it  melts  at  156°.  Hydrolysis  of  this  sub- 
stance leads  to  the  formation  of  5-phenyl-l  :  3-diketocyclohexane 
melting  at  187 — 188°  (compare  Vorlander,  he.  cit. ;  also  Michael  and 
Freer,  Abstr,,  1891,  914).  By  the  action  of  phosphorus  pentachloride 
(2   mols.)  on  the  latter  compound,  an  oil  is  formed,  probably  having 

the   constitution   CHPh<^pTT.'ppi>CH3 ;    it   is   a  highly  refractive 

liquid  boiling  at  178 — 179°  (22  mm.).  Treatment  with  aniline  gives 
rise  to  a  suhstartce  which  crystallises  in  lustrous  scales,  and  decom- 
poses without  fusion.  The  product  from  ethylic  benzylideneaceto- 
acetate and  ethylic  malonate,  under  the  influence  of  alcoholic  hydro- 
chloric acid,  yields  a  compound  which  melts  at  85°,  and  closely 
resembles  /3-phenyl-7-acetylbutyric  acid  (Vorlander,  he.  cit.)  ;  it  dif- 
fers from  it,  however,  as  regards  solubility,  and  it  will  be  the  subject 
of  future  investigation. 

In  the  above-mentioned  reaction,  ethylic  ethylmalonate  may  be 
substituted  for  ethylic  malonate ;  the  compound  formed  melts  at 
154°.  The  product  of  the  action  of  alcoholic  hydrochloric  acid  on  it 
melts  at  90°.  By  acting  on  ethylic  phenyldihydroresorcylate  (Vor- 
lander, he.  cit.)  with  phenylhydrazine,  a  substance  of  the  formula 
C20H22N2O3  is  obtained ;  it  forms  yellow  scales,  and  melts  at  130". 
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Dietliylic  5-methyl-l  :  S-diketocyclohexane-4i  :  ^-dicarhoxylate, 

is  obtained  bj  the  interaction  of  ethylio  malonate  with  ethylic  ethyli- 
deneacetoacetate,  in  molecular  proportion,  in  the  presence  of  caustic 
potash  ;  it  melts  at  85°,  and,  when  crystallised  from  water,  retains 
IH2O,  this  form  melting  at  75".  When  this  substance  is  heated  with 
phenyl  hydrazine  (2  raols.),  hexamethylenedipyrazolone,  of  the  constitu- 
.      NPh'NiC— CH^— C:N-NFh  .    ^  ,     .        , 

*^^^  CO CH.CHMe.CH.6o  '  ^'  ^"^'^'^  '  '^  ^'^^'  ^*  ^^^  '  ^^^  '' 

insoluble  in  all  indifferent  solvents.  Acids  and  alkalis  dissolve  it, 
however,  the  sulphate  forming  small,  white  needles ;  the  sodium  and 
potassium  salts  are  hygroscopic.  M.  O.  F. 

New  Synthesis  of  Phenol-alcohols.  By  L.  Lederer  {J.  pr. 
Chem.,  [2],  50,  223 — 226). — Phenol-alcohols  can  be  prepared,  on  the 
large  scale  also,  by  condensation  of  formaldehyde  with  phenols.  The 
alcohol-gronp  takes  by  preference  the  ortho-  and  para-positions,  and 
it  is  possible,  by  varying  the  condensation  agent,  to  obtain  either  an 
almost  pnre  ortho-product,  or  a  mixture  of  this  with  the  para-iso- 
raeride.  Below  are  given  the  melting  points  of  various  crystallised 
phenol-alcohols  that  have  been  obtained  by  this  method ;  they  give 
blue  or  green  colours  with  ferric  chloride,  mixed  sometimes  with  a 
shade  of  red. 

Hydroxiibenzyllc  alcohols.  Ortho  (saligenin) ,  86°,  sublimes  readily. 
Fara.,  110°.  1  :  2-Hydroxymethylbenzylic  alcohol,  40°.  1  :  3-Hydroxy- 
methylhevzylic  alcohol,  107°.  1  :  4i-iSydroxymethylbenzyUc  alcohols; 
(a)  107°,  (b)  133°.  1:5:  2-IIydroxymethylpropylbenzylic  alcohol,  86°. 
1:2:  4!-HydroxymethoxyallylbenzyUc  alcohol,  37°.  C.  F.  B. 

Synthesis  of  Phenol-alcohols.  By  O.  Maxasse  (Ber.,  27,  2409 
— 2413). — In  this  preliminary  communication,  the  author  states  that 
he,  like  Lederer  (preceding  abstract),  has  obtained  alcohols  from 
phenols  by  condensing  them  with  formaldehyde.  The  action  takes 
place  at  the  ordinary  temperature  when  caustic  soda  is  used  as  the 
condensing  ai^rent ;  potash,  sodium  carbonate,  potassium  carbonate, 
lime,  zinc  oxide,  lead  oxide,  zinc  dust,  sodium  acetate,  cr  potassium 
cyanide  may  also  be  used. 

From  phenol  was  obtained  a  mixture  of  para-  (m.  p.  Ill — 112°) 
and  ortho-  (m.  p.  82°)  hydroxy benzy lie  alcohols.  From  guaiacol, 
vanillic  alcohol  (m.  p.  115°),  or  an  unstable  compound  (m.  p. 
110 — 111°)  of  this  with  formaldehyde  (1  mol.).  From  paracresol, 
homosaligenin  (m.  p.  105°)  [OH  :  Me  :  CH^OH  =  1:4:2];  from 
metacresol,  a  1  : 4  :  3-isomeride  (m.  p.  117 — 118°),  together  with 
another  of  unknown  constitution  (m.  p.  105°).  From  thymol,  prob- 
ably parathymotic  alcohol  (m.  p.  120 — 121°)  (Kobek,  Abstr.,  18h4, 
56).  From  orthohydroxyquinoline,  an  alcohol,  HO'CgNHg.CHa'OH, 
which  forms  a  compound  (m.  p.  141 — 142°)  with  1  mol.  of  form- 
aldehyde. /3-Naphthol  yields  no  alcohol,  but  paradihydroxynaphthyl- 
methane.  C.  F.  B. 

VOL.  LXVI.  i.  2  s 
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Eugenol  and  Isoeugenol.  By  A.  Einhorn  and  C.  Frey  (/ier., 
27,  2455— 2460).— Eu^onol,  OH-C6H3(OMe)-CH2-CH:CH2,  is  con- 
verted into  isoeugenol,  OH-CcHsCOMe^CHICH-CHs,  when  it  is  heated 
quickly  to  2*20°  with  4  parts  of  caustic  potash.  When  phosphorus 
oxychloride  is  added  to  a  cooled  solution  of  engenol  or  isoeugenol,  in 
Aqueous  soda,  the  phosphates,  PO[0-C6H3(OMe)-C..,H5]3,  are  formed  ;  in 
Tooth  cases  they  were  obtained  as  oils.  When  2:4:  l-dinitrochloro- 
benzene  and  eugenol  are  dissolved  in  absolute  alcohol,  and  potash 
is  added  to  the  solution,  a  yellow  dinitrophenylic  eugenol  ether^ 
06H3(N03)2-0-C6H3(OMe)-C3H5,  melting  at  114— li5°,  is  formed;  the 
yellow  isomeride  obtained  from  isoeugenol  melts  at  129 — 130°,  and 
when  oxidised,  yields  white  vanillin  dinitrophenylic  ether, 
CfiH3(N02)2-0-C6H3(OMe)-CHO,  which  melts  at  131°,  and  can  also  be 
prepared  by  the  action  of  dinitrochlorobenzene  on  vanillin.  Picryl- 
chloride  and  eugenol,  when  treated  with  caustic  potash  in  alcoholic 
solution,  yield  yellow  picryleugenol,  C6H2(N03)3*0-C6H3(OMe)*C3H5, 
melting  at  92 — 93° ;  isoeugenol  yields  a  yellow  isomeride  which  melts 
at  145 — 146°,  and,  when  oxidised  with  chromic  acid  in  acetic  acid 
•solution,  yie]d picrylvanilUn,  G6H,(N03)3-0-C6H3(OMe)-CHO,  together 
with  jeilow  picrylvanillic  acid.  The  former  melts  at  114 — 116°,  and 
can  also  be  prepared  from  picryl  chloride  and  vanillin  ;  the  latter  melts 
at  184 — 186°,  and  is  decomposed  by  potash  into  picric  and  vanillic  acids. 
Picrylvanillin  is  also  readily  decomposed ;  with  phenylhydrazine,  it 
yields  picrylphenylhydrazine  (the  yellow  acetyl-derivative  of  which 
melts  at  236°),  and  with  aniline  picrylanilide  and  vanillin. 

C.  F.  B. 

Phenacyleugenols  and  Acetonyleugenols.  By  A.  Einhorn 
and  C.  V.  Hofe  {Ber.,  27,  2461—2466). — Eugenol  and  isoeugcDol 
condense  with  bromacetophenone,  or  chloracetone,  when  the  two  sub- 
stances are  mixed  in  alcoholic  solution,  and  alcoholic  potash  is  added  ; 
phenacyl-derivatives,  CPhO-CH2-0-C6H3(OMe)'C3H5,  or  acetonyl- 
derivatives,  CMeO-CH2-0-C6H3(OMe)-C3H5,  being  formed.  The  iso- 
eugenol-derivatives,  when  treated  with  potassium  permanganate,  are 
oxidised  to  the  corresponding  vanillin  or  vanillic  acid  derivatives,  the 
-CaHfiC  =  -CHlCH-CHa)  group  being  converted  into  -CHO  or  -COOH 
respectively. 

Phenacyleug enol  (eugenolacetoplienone)  melts  at  47'5°,  and  forms  a 
yellowish  pheriylhydrazone,  melting  at  82°,  and  an  oxime  melting  at 
•81 — 82°.  Fhenacylisoeugenol  (isoeugenolacetophenone)  melts  at  83°, 
and  yields  a  y eWow  phenylhydrazone  melting  at  115*5°,  and  an  cu'i'me 
melting  at  141 — 142^  ;  boiling  with  alcoholic  hydrochloiic  acid  con- 
verts it  into  di-isoeugenolacetophenone,  CseHagOe,  melting  at  119 — 120°. 
When  oxidised,  it  yields  yellow  phefiacylvanillic  (acetophenonevanilUc) 
acid  melting  at  169°,  and  phe?iacijlvanillin  (acetophenonevanillin), 
which  melts  at  128°,  and  forms  a  mojiophenylhydrazone, 

CPhO-CH2-0-C6H3(OMe)-CH:N2HPh, 

melting  at  161°,  but  no  diphenylhydrazone  ;  the  vanillin  derivative 
•and  its  phenylhydrazone  can  also  be  prepared  by  the  action  of  brom- 
acetophenone on  vanillin  and  its  phenylhydrazone  respectively. 
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Acetonijleujeuol  is  an  oil,  and  its  'pJienylhydrazone  melts  at  93°. 
J\  cefonylisoeugenol  is  also  an  oil ;  it^  pJienylhydrazone  melts  at  145°. 

C.  F.  B. 

Conversion  of  Eugenol  into  Isoeugenol.  By  F.  Tiemaxn 
{Ber.,  27,  2580 — 2581). — This  molecular  rearrangement  is  dependent 
on  the  temperature  to  which  the  liquid  is  exposed,  and  not  on  the 
nature  of  tbe  solvent  employed.  The  conditions  most  favourable  to 
the  conversion  of  eugenol  into  isoeugenol  have  been  already  described 
by  the  author  (Abstr.,  1892,  45).  M.  0.  F. 

a-Phenylethylamine.  By  M.  Kann  and  J.  Tafel  (Ber.,  27, 
2306— 2309).— a-Phenylethylamine,  NHa'CHMePh,  has  already  been 
prepared  by  the  authors  by  reducing  the  hydrazone  of  acetophenone. 
It  is  very  easily  obtained  by  reducing  either  the  oxime  or  hydrazone 
of  acetophenone  with  sodium  in  boiling  alcohol.  The  nitrite,  ob- 
tained by  shaking  the  hydrochloride  with  silver  nitrite,  melts  at  75° 
with  evolution  of  gas.  The  acetyl  compound  boils  at  292 — 293°  under 
752  mm.  pressure,  and  melts  at  57°.  The  benzoyl  compound  crystal- 
lises in  white  needles,  and  melts  at  120°. 

Benzylidene-oL-jphenylethylamine,  obtained  by  the  action  of  benz- 
aldehyde  on  phenylethylamine,  is  a  colourless  oil.  It  decomposes 
when  distilled  under  ordinary  pressure,  boils  at  273 — 275°  under 
14  mm.  pressure,  does  not  solidify  at  —15°,  and  is  decomposed  into 
its  constituents  when  boiled  with  dilute  acids. 

a,-Phe7iylethylcarhamide,  obtained  by  the  action  of  potassium  cyan- 
ate  on  phenylethylamine  hydrochloride,  melts  at  137°,  and  decom- 
poses about  210°. 

DL-oc-pheoiylethyloxamide,  obtained  by  warming  a-phenylethylamine 
with  ethylic  oxalate  on  the  water  bath,  sinters  at  180°,  and  melts  at 
185°.  E.  C.  R. 

7-Phenylpropylamine  and  its  Conversion  into  Allylbenzene. 

By  L.  Senfter  and  J.  Tafel  (Ber.,  27,  2309— 2313).— i^e^i^oT/Z-/- 
phenylpropylamine,  obtained  by  the  Schotten-Bauraann  method,  forms 
-crystalline  crusts,  and  melts  at  57 — 58°.  'y-Phenylpropylcarbamide, 
■obtained  from  the  base  in  the  usual  way,  crystallises  in  lustrous 
leaflets,  melts  at  143°,  and  decomposes,  when  heated  above  200°,  with 
evolution  of  ammonia.  (^(-Phenylpropylphenylthiocarhamide,  obtained 
from  the  base  and  phenyl thiocarbim.ide,  crystallises  in  colourless 
needles,  and  melts  at  103°. 

7-Phenylpropjlamine,  CHaPh'CHa'CHo'NHa,  combines  energetic- 
ally with  carbon  bisulphide  to  yield  a  white,  crystalline  mass  which 
melts  at  90°,  and,  on  analysis,  gave  numbers  corresponding  with  the 
formula    of     phenylpropy)  amine    phenylpropyldithiocarbamic    acid, 

Dlmethyl-^-phenylpropylamine,  CH2Ph*CH2*CH2*NMe2,  is  a  colour- 
less liquid,  boils  at  225°  under  754  mm.  pressure,  has  a  faint  odour, 
and  reacts  strongly  alkaline  in  aqueous  solutions.  The  platino chloride 
melts  at  149°.  The  picrate  crystallises  in  thin  needles,  and  melts  at 
-.99°. 

Trimethyl-f^-phenylpropylammonium  iodide   is   obtained    by   boiling 

2  5  2 
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phenylpropylamine  with  excess  of  methylic  iodide  and  methylic  alcohol 
in  a  reflux  apparatus,  and  treating  the  product  with  excess  of  10  per 
cent,  sodium  hydroxide.     It  melts  at  175-5°. 

Allylbenzene,  CH-PhiCHMe,  is  obtained  by  heating  the  preceding 
compound  with  excess  of  silver  oxide,  and,  after  distilling  the  pro- 
duct, treating  it  with  dilute  sulphuric  acid  and  extracting  with  ether. 
It  is  a  colourless  liquid,  boils  at  174  —  176°,  does  not  solidify  at  -  16°, 
and  has  an  odour  resembling  that  of  petroleum.  The  dihromide 
melts  at  65 — Q>Q°.  When  the  sulphuric  acid  solution,  obtained  in  the 
preparation  of  this  compound  is  treated  with  solid  potash,  it  yields 
dimethyl-7-phenylpropylamine.  E.  C.  R. 

Action  of  Phosphorus  Tri-  and  Penta-chlorides  on  Ortho- 
toluylenediamine.  By  0.  Hinsberg  {Ber.,  27,  2178— 2180).— A 
compound,  which  probably  has  the  constitution 

C6H3Me<^^>PO-NH-C6H3Me-NH2, 

is  obtained  by  the  action  of  either  of  the  phosphorus  chlorides  on  ortho- 
toluylenediamine,  the  action  in  the  case  of  phosphorus  trichloride  being 
accompanied  by  the  liberation  of  hydrogen  phosphide  and  amorphous 
phosphorus.  It  foi'ms  delicate,  colourless  needles,  which  melt  at  about 
200°.  Hydrolysis  is  effected  by  dilute  acids  or  alkalis,  phosphoric  acid 
being  eliminated  with  regeneration  of  the  base.  In  the  alcoholic 
solution,  ferric  chloride  develops  a  green  coloration,  which  becomes 
reddish -violet,  finally  changing  to  red  when  warmed.  M.  0.  F. 

Stereoisomerism  of  the  Diazo-compounds ;  Constitution  of 
Isodiazo-compounds.  By  E.  Bamberger  {Ber.,  27,  2582—2595). — 
An  attack  is  made  on  the  system  by  which  Hantzsch  explains  the 
existence  of  compounds  isomeric  with  azo-derivatives  (this  vol.,  i,  452). 
The  criticism  is  too  detailed  to  be  dealt  with  in  an  abstract,  the- 
author's  main  points,  however,  being  the  accord  in  which  the  nitros- 
amine  formula  stands  with  recorded  facts,  and  the  insufliciency  of 
the  evidence  adduced  by  Hantzsch  in  support  of  his  hypothesis. 

M.  0.  F. 

The  "  Stereoisomeric  "  Diazoamido-compounds  of  Hantzsch. 
By  E.  Bamberger  (J5er.,  27,  2596—2601;  compare  Hantzsch,  this 
vol.,  i,  549). — The  existence  of  these  substances  is  obviously  of 
paramount  importance  to  the  controversy  referred  to  in  tlie  pre- 
ceding abstract.  Careful  examination  of  the  so-called  benzene- 
syndiazoanilide  and  paratoluenesyndiazotoluidide  (loc.  cit.),  establishes 
their  identity  with  bisdiazobenzeneanilide  and  bisparadiazotoluene- 
paratoluidide  (Pechmann  and  Frobenius,  this  vol.,  i,  28*^)  respect- 
ively. The  two  compounds  are  converted  into  diazoamidobenzene 
and  diazoamidotoluene  under  the  influence  of  alcoholic  ammonia  ; 
this  fact  coincides  with  the  observation  of  Hantzsch,  the  change 
having  been  regarded  by  this  investigator,  however,  as  a  transforma- 
tion of  the  syn-  into  the  anti-modification.  M.  0.  F. 
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Constitution  of  Benzenediazoic  Acid.  By  E.  Bamberger 
(Ber.,  27,  2601 — 2611). — The  evidence  in  support  of  the  author's 
nitramine  formula  for  this  substance  is  recapitulated  and  followed 
by  a  criticism  of  the  constitution  advocated  by  Hantzsch  (this  vol., 
i,  456).  M.  O.  F. 

Diazoamidobenzene.  By  W.  Beckh  and  J.  Tafel  (Ber.,  27, 
2315 — 2316). — Socluim  diazoamidohenzeiie,  NI^aPh-NiNPh,  is  ob- 
tained by  dissolving  sodium  in  an  ethereal  solution  of  diazoamido- 
benzene; on  evaporation  of  the  ether,  it  is  deposited  in  long, 
reddish-yellow  needles,  which  are  unstable  in  moist  air,  being  re- 
solved iuto  diazoamidobenzene  and  sodium  hydroxide.  Iodine 
removes  sodium  from  the  compound,  whilst  the  action  of  benzoic 
•chloride  gives  rise  to  henzoyldiazoamidohenzene,  forming  yellowish- 
brown  needles,  which  melt  and  decompose  at  131°.  When  boiled 
with  alcohol,  evolution  of  gas  takes  place,  and  the  odour  of  aldehyde 
becomes  perceptible  ;  in  this  property  it  resembles  acetyldiazoamido- 
benzene.  If  an  ethereal  solution  of  hydrogen  chloride  is  added  to 
henzoyldiazoamidobenzene  dissolved  in  benzene,  diazobenzene  chloride 
is  formed  and  may  be  separated  by  agitating  with  water,  benzanilide 
remaining  undissolved.  M.  0.  F. 

Paradinitrodiazoamidobenzene  :  A  Correction.  By  R.  Mel- 
•DOLA  and  F.  W.  Strratfeild  {Ber.,  27,  2201— 2202).— The  authors 
amend  a  statement  of  Pawlewski  (Ber.,  27,  1565)  to  the  effect  that 
paraphenylenediamine  is  the  sole  product  obtained  by  them  on  re- 
ducing the  azo-compound  in  question.  This  is  not  the  case,  products 
resulting  from  reduction  with  sulphide  of  ammonium  in  alkaline 
solution  having  been  already  described  by  the  authors  (Trans.,  1886, 
628).  They  attributed  the  magenta  coloration  observed  on  dissolv- 
ing the  azo-compound  in  alcoholic  potash  to  the  formation  of  an 
alkali  salt,  and  do  not  regard  it  as  indicating  an  initial  stage  of  the 
reduction.  In  connection  with  this  point,  analogous  salts  have  been 
described,  and  it  is  found  that  they  are  all  coloured  substances^  the 
silver  and  cadmium  salts  especially  exhibiting  a  brilliant  red  tint. 

M.  0.  F. 

Phenylhydrazine.  By  Berthelot  (Compt.  rend.,  119,  5—12).— 
Phenylhydrazine  when  exposed  to  air  quickly  becomes  yellow ;  the 
change  is  more  distinct  if  it  is  previously  dissolved  in  water  or  dilute 
acids,  brown  insoluble  matter  separating  from  the  solution.  This 
■change  is  due  to  oxidation,  and  is  most  marked  when  the  solution  of 
phenylhydrazine  hydrochloride  is  mixed  with  sodium  acetate  ;  oxygen 
is  absorbed  and  an  equal  volume  of  nitrogen  is  liberated,  this  ratio 
being  maintained  at  every  stage  of  the  action,  which  is  complete  in 
12  hours  at  100°.  Oily  uncrystallisable  diphenylhydrazine  separates 
from  the  liquid. 

Pure  anhydrous  phenylhydrazine  when  heated  at  100°  with  oxygen 
in  closed  vessels  absorbs  1"1  to  1*25  atoms  of  oxygen,  and  1*6 — 1*7 
atoms  of  nitrogen  is  liberated.  The  products  are  resinous,  un- 
crystallisable, and  insoluble  in  water. 
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Pure  liquid  phenyl  hydrazine  absorbs  moisture  from  the  air,  and! 
after  a  few  hours  crystallises  if  the  surrounding  temperature  is  below 
22°.  The  hydrate  can  also  be  obtained  by  mixing  the  compound  with 
rather  less  than  half  its  volume  of  water,  and  allowing  the  mixture- 
to  evaporate  spontaneously  ;  beautiful  colourless  crystals  separate, 
which  soon  become  yellow,  and  eventually  orange,  in  consequence  of 
slow  oxidation.  The  most  rapid  method  of  preparing  the  hydrate  is  to 
mix  10  c.c.  of  phenylhydrazine  with  09  c.c.  of  water.  It  has  the  com- 
position 2C6H8N2  +  H2O,  and  melts  at  24*1°,  whilst  anhydrous  phenyl- 
hydrazine  melts  at  17'5°,  and  not  at  23*^  as  is  commonly  stated. 

Calorimetric  experiments  give  the  following  results. 

Molecular  heat  of  fusion  of  phenylhydrazine  ....  —  2*645  Cals.. 

Heat  of  formation  of  the  hydrate  from  liquid  con- 
stituents   +  8*41       ,,. 

Heat    of  formation  of  the   hydrate  from   liquid 

water  and  solid  phenylhydrazine -f  3'12       „. 

Heat  of  formation  of  the  hydrate  from  solid  con- 
stituents   +1  "55       „ 

Heat  of  fusion  of  the  hydrate +8'04       ,, 

The  direct  combination  of  liquid  phenylhydrazine  and  water  yield* 
a  liquid  hydrate  with  development  of  heat  =  0'37  Cal.  If  a  fragment  of 
crystallised  hydrate  is  added,  crystallisation  commences  immediately 
and  proceeds  slowly,  even  after  the  mass  has  apparently  become  solid. 
It  is,  therefore,  practically  impossible  to  determine  the  heat  of  forma- 
tion  of  the  solid  hydrate  by  direct  synthesis. 

The  heats  of  neutralisation  are  as  follows. 


Hydrochloric  acid 
Sulphuric  acid  . . . 
Acetic  acid 


Liquid  phenylhydrazine. 


1st  equivt. 


+  8  -70  Cal. 
+  9-11     „ 
+  5  -42     „ 


2ud  equivt. 


10-28  Cal. 


Dissolved  phenylhydrazine. 


1st  equivt. 


+  8-19  Cal. 
+  8-82     „ 
+  5-13     „ 


2nd  equivt. 


+  9  -99  Cal. 


In  the  case  of  the  sulphate,  the  first  equivalent  of  the  base  develops 
less  heat  than  the  second ;  in  the  case  of  the  acetate,  the  addition  of 
a  second  equivalent  of  acid  causes  a  further  development  =  1*26  Cals., 
probably  because  the  normal  acetate  dissociates  in  contact  with  water. 
An  excess  of  phenylhydrazine  causes  a  distinct  increase  in  tlie  heat 
developed  on  formation  of  the  normal  salts. 

Phenylhydrazine  does  not  react  with  carbonic  oxide,  and  does  not 
absorb  carbonic  anhydride  from  the  air.  Moreover  the  hydrochlorido 
liberates  only  a  small  quantity  of  gas  from  solutions  of  normal  sodium 
carbonate,  and  tuat  very  slowly;  if,  on  the  other  hand,  the  h>dro-- 
chloride  is  added  to  a  solution  of  sodium  hydrogen  carbonate  there  i& 
rapid  evolution  of  gas,  with  development  of  heat  =  3*1  Cal.  for  t he- 
complete  reaction  in  presence  of  sufficient  water  to  dissolve  the  whole 
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of  the  carbonic  anhydride.     For  a  complete  reaction,  as  in  the  case  of 
ammonium  salts, 

2C6H8N2  diss.  +  CO2  diss,  develops  +4-8  Cals. 

The  difference  between  the  heats  of  formation  of  the  sulphate 
and  chloride  +1'21  Cal.  is  of  the  same  order  of  magnitude  as  in  the 
case  of  the  stable  alkali  salts,  but  the  difference  between  acetate  and 
chloride  is  much  greater,  doubtless  in  consequence  of  the  dissociation 
of  the  former,  and  the  difference  is  still  greater  in  the  case  of  the 
carbonates.  When  a  solution  of  phenylhydrazine  sulphate  or  hydro- 
chloride is  mixed  with  sodium  acetate,  there  is  distinct  absorption  of 
heat,  and  with  sodium  carbonate  this  absorption  is  still  greater. 

These  results  afford  further  confirmation  of  the  author's  law,  that 
in  the  case  of  mixtures  of  dissolved  salts  the  strong  acid  unites 
with  the  strong  base  with  almost  complete  formation  of  that  salt 
which  is  most  stable  in  presence  of  water  and  is  also  the  salt  w4th  the 
highest  heat  of  formation  in  the  solid  state.  C.  H.  B. 

Solubility  of  Phenylhydrazine  in  Aqueous  Solutions  of  Salts 
of  the  Alkalis.  By  R.  Otto  (Btr.,  27,  2131— 2133).— The  author 
finds  that  phenylhydrazine  dissolves  readily  in  aqueous  solutions  of 
salts  of  the  sulphinic  acids,  snlpbonic  acids,  higher  fatty  acids,  gallic 
acids,  and  of  salicylic  acid.  The  phen}  Ihydrazine  is  only  extracted 
with  difficulty  from  the  solutions  by  means  of  ether.  H.  G.  C. 

Action  of  Phosphorus  Pentachloride  on  Symmetrical 
Benzoylphenylhydrazine.  By  H.  v.  Pechmakn  and  L.  Seeberger 
(Ber.,  27,  2121 — 2125). — The  action  of  phosphorus  pentachloride  on 
symmetrical  benzoylphenylhydrazine  gives  rise  to  a  number  of  bye- 
products  in  addition  to  the  imidochloride  already  described  (this  vol., 
i,  240) ;  these  consist  chiefly  of  benzoylhydrazides  of  phosphoric 
acid.  The  first  product  of  the  action  is  probably  the  amidocliloridey 
CPhCKN-NPh'POCls,  which  has  not,  however,  been  isolated.  It  is  a 
syrup,  which  is  decomposed  by  water  with  re-formation  of  benzoyl- 
phenylhydrazine, but  if  left  for  a  time,  or  on  treatment  with  alcohol^ 
it  yields  at  least  six  different  compounds. 

When  the  ethereal  solution  is  treated  with  methylic  alcohol,  or  better 
with  phenol,  it  is  converted  into  the  imidochloride,  CPhCKNiNHPh, 
already  described,  which  remains  for  the  most  part  undissolved, 
whilst  the  solution  contains  the  lactone  of  symmetrical  henzoylphemjU 

N-NPh 
hydraztdophosphoric  acid,  CPh<^       pn.OTT  '    *^^^  forms  silty,  matted 

needles  or  lustrous  prisms,  melts  at  161°,  and  is  resolved  by  boiling 
acids  or  alkalis  into  phosphoric  acid  and  symmetrical  benzoylphenyl- 
hydrazine. It  dissolves  in  cold  alkalis,  but  loses  this  property  after 
treatment  with  potash  and  niethylic  iodide ;  the  resulting  neutral 
compound  yields  phenylhydiazine  on  hydrolysis,  proving  that  the 
source  of  the  acid  hydrogen  atom  of  the  original  compound  is  the 
phosphoric  acid  group. 
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Symmetrical  dishenzoylphenylhydrazidophnsphoric  acid, 

(NHBz-NPh)2P00H, 

is  obtained  from  the  mother  liquors  of  the  foregoing  compound,  and 
may  also  be  obtained  in  hirge  quantity  from  the  syrupy  amidochloride 
by  pouring  it  into  an  excess  of  methylic  alcohol.  It  forms  lustrous 
prisms  or  matted  needles,  melts  at  131 — 132°,  is  soluble  in  alkalis,  and 
reduces  mercuric  oxide  in  the  cold.  The  lactone  of  this  acid  separates 
from  the  ethereal  solution  of  the  product  of  the  action  of  phos- 
phorus pentachloride  and  benzoylphenyl  hydrazine.  If  left  for  some 
days,  it  crystallises  in  small  prisms  melting  at  164'5°.  It  is  insoluble 
in  alkalis,  and  does  not  reduce  mercuric  oxide.  Another  compound 
which  appears  to  have  the  same  composition  is  prepared  by  heating 
the  benzoylphenylhydrazine  with  the  pentachloride  for  several  hours, 
and,  after  crystallising  from  a  mixture  of  chloroform  and  alcohol, 
melts  at  220° ;  it  also  is  insoluble  in  alkalis,  and  does  not  reduce 
mercuric  oxide.  H.  G.  C. 

Hydrazidoacetaldehyde  II.  By  E.  Fischer  and  P.  Hunsalz 
(Ber.,  27,  2203—2208;  compare  this  vol.,  i,  169).--The  authors 
prefer  to  express  the  constitution  of  acetalylphenylthiosemicarbazide 
by  the  formula  NHPh-CS-N(NHo)-CH2-CH(OEt)2,  rather  than  by 
that  already  indicated  (loc.  cit.).  They  are  led  to  this  conclusion  by 
ihe  formation  of  acetalylphenylthiocarbamide  under  the  influence  of 
nitrous  acid,  and  also  by  the  fact  that  on  elimination  of  two  molecular 
proportions  of  alcohol,  acetalylphenylthiosemicarbazide  is  converted 

into  phenylthioamidodihydroimidazole,  CS<]„    ,  H     ,  the  reaction 

being  effected  by  heating  in  a  closed  tube  with  hydrochloric  acid.  The 
.substance  melts  at  89°.  It  is  indifferent  towards  Fehling's  solution, 
and  blackens  mercuric  oxide.  The  hydrochloride  melts  at  165°  ;  the 
be7izylidene-coin])0\ixid  forms  shining  yellow  plates,  which  melt  at  140 — 
141".     Treatment  with  nitrous  acid  gives  rise  to  phenylimidazole. 

Acetalyljphenylsemicarhazide,  NHPh-CO*N2H2'CH2'CH(0  h]t)2,  is  pre- 
pared by  warming  hydrazidoacetal  with  phenylcarbimide  ;  it  crystal- 
lises in  colourless  needles,  which  melt  at  65 — Q'o'.  If  excess  of 
phenylcarbimide  is  used,  the  compound 

N2H(CO-NHPh)2-CH2-CH(OEt)2 
is  formed,  melting  at  171 — 172°. 

Acetahjldimethylhydrazonium  iodide,  N'H2*NMe2l*CH2*CH(OEt)2,  is 
'formed  by  the  prolonged  action  of  methylic  iodide  on  hydrazidoacetal ; 
it  is  converted  mto  the  chloride  by  agitation  with  silver  chloride.  The 
platinocldoride  separates  from  hot  water  in  large,  reddish-yellow 
plates  which  melt  at  165°.  A  substance  having  reducing  properties, 
and  consisting  most  probably  of  the  aldehyde  COH'CHg'NMeaChNHs, 
is  formed  from  the  chloride  by  the  action  of  strong  hydrochloric  acid ; 
its  plat inochloride  is  a  bright  yellow,  amorphous  powder. 

M.  O.  F. 

Phenylhydrazone  of  Salicylaldehyde.  By  H.  Biltz  (Ikr.,  27, 
2288 — 2290). — An  isosalicy (aldehyde  phenyl/iydrazone  is  obtained  from 
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the  mother  liquors  of  the  ordinary  modification  when  salicylaldehyde, 
dissolved  in  light  petroleum,  is  treated  with  an  ethereal  solution  of 
phenjlhydrazine.  It  melts  at  104 — 105°,  crystallises  in  triclinic 
needles,  dissolves  in  sodium  hydroxide,  and  is  precipitated  unchanged 
'by  acids  ;  when  warmed  with  alcohol  it  is  converted  into  the  ordinary 
modification  melting  at  142°. 

A  polymeric  saiicylaldehydephenylliydrazone,  (Ci3Hi2N20)2,  is  obtained 
when  the  hydrazone  is  heated  with  a  2  per  cent,  solution  of  potassium 
Jij^droxide  in  50  per  cent,  alcohol.  It  crystallises  from  nitrobenzene 
in  monoclinic  crystals,  and  melts  at  265°.  E.  C.  R. 

Benzhydroximic  Chloride.  By  A.  Werner  and  H.  Buss 
(Ber.,  27,  2193 — 2201). — This  compound  was  prepared  with  the 
•object  of  converting  it  into  phenylnitrolic  acid  by  treatment  with  silver 
nitrite ;  the  reaction,  however,  proceeds  in  a  different  direction, 
nitrous  acid  being  eliminated  wdth  formation  of  benziiedioxime  per- 
oxide. 

Benzhydroximic  chloride,  OH'NICPhCl,  is  obtained  by  passing  a 
•cui-rent  of  dry  chlorine  gas  into  a  well-cooled  mixture  of  anti-  or  syn- 
benzaldoxime  and  chloroform,  until  the  evolution  of  hydrogen  chloride 
is  accompanied  by  a  change  in  the  colour  of  the  liquid  from  green  to 
yellow.  On  allowing  the  chloroform  to  evaporate,  benzhydroximic 
■chloride  is  deposited  in  compact  prisms  which  melt  at  48".  Under 
other  conditions,  the  action  of  chlorine  on  the  synaldoxime  leads  to 
the  forma.tion  of  the  antialdoxime  hydrochloride,  the  final  product 
consisting  of  benziiedioxime  peroxide. 

Benzhydroximic  chloride  is  stable  towards  water.  Treatment  with 
sodium  carbonate  removes  hydrogen  chloride,  Avith  formation  of 
benziiedioxime  peroxide,  whilst  decomposition  by  sodium  ethoxide 
gives  rise  to  the  formation  of  ethylbenzhydroximic  acid  and  di- 
phenylcarbamide.  Towards  bases,  it  displays  great  activity,  am- 
monia producing  benzenjlamidoxime ;  the  o?/pro^9i//- derivative  of  this, 
melting  at  62 — 66°,  is  obtained  by  adding  dipropylamine  (2  mols.) 
to  an  ethereal  solution  of  benzhydroximic  chloride. 

Bihenzhydroximic  acid,  OH-NiCPh-OBz,  which  melts  at  95°,  is 
.prepared  by  the  action  ot  silver  benzoate  on  benzhydroximic  chloride ; 
it,  however,  spontaneously  undergoes  molecular  rearrangement,  the 
isomeric  dibenzhydroxamic  acid,  OH*CPh!N'0-COPh  (benzoyl  benz- 
Iijdroxamate),  being  formed. 

It  has  already  been  mentioned  that  the  peroxide  of  benzildioxime 
is  obtained  by  the  action  of  sodium  carbonate  on  benzhydroximic 
■chloride,  hydrogen  chloride  being  eliminated  ;  an  oily  substance  which 
i-apidly  solidifies,  is  first  formed,  and  this  is  regarded  by  the  authors 
as  the  intermediate  product  of  the  action,  yielding  benziiedioxime 
peroxide  by  polymerisation.  To  this  substance  the  authors  assign 
the  constitution  Ph'CiNO,  a  view  which  is  strengthened  by  the 
formation  of  hjdroxylamine  on  hydrolysis.  The  action  of  caustic 
potash  on  benzhydroximic  chloride  proceeds  in  two  directions,  either 
like  that  of  sodium  carbonate,  or,  with  the  displacement  of  chlorine 
hy  hydroxyl. 

These  observations  lead  the  authors  to  conclude  that  the  substance 
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obtained  by  the  action  of  sodium  carbonate  on  the  oxime  of  hydroxy- 
isonitrosoacetone  nitrite  (Behrend  and  8chmitz,  Abstr.,  1893,  i,  304),. 

.      .      0-N:C-CMe:N-OH 
has  the  constitution  (^.^.(^.cMeiN-OH'  M.  0.  F. 

Organometallic  Compounds.  By  G.  Perier  (Gompt.  rend.,  119,. 
90 — 92). — When  acetanilide  (2  mols.)  and  freshly- prepared  an- 
hydrous aluminium  chloride  (1  mol.)  are  gently  heated  together,  a 
violent  action  takes  place,  with  formation  of  a  homogeneous  li(|uid, 
which  afterwards  solidifies  to  a  translucent,  yellow  mass,  but  there  is  no- 
sensible  evolution  of  hydrogen  chloride.  The  same  reaction  takes  place 
in  presence  of  carbon  bisulphide.  The  product,  (C8H90N)2Al2Cl6,. 
is  insoluble  in  all  solvents  which  do  not  decompose  it.  With  water,  it 
yields  aluminium  chloride  and  acetanilide.  Absolute  alcohol  dissolves 
it  without  any  precipitation  of  aluminium  hydroxide,  but,  on  evapora- 
tion, acetanilide  separates  in  crystals.  Butyranilide  forms  a  similar 
compound,  (CioHi30N)2,Al2Cl6. 

Acetoparatoluidine  and  its  substitution  derivatives  also  yield 
analogous  products,  which  decompose  in  contact  with  water  or  when 
exposed  to  air. 

Anhydrous  ferric  chloride  likewise  combines  with  amides  and 
amines,  but  the  compounds,  which  probably  have  the  composition 
liaFeoClc,  are  difficult  to  purify.  C.  H.  B. 

Aromatic  Chlorophosphines.  By  A.  Michaelis  (Ber.,  27,  2556' 
— 2559). — The  author  has  previously  suggested  the  term  chlorophos- 
phine  for  the  group  PCI2 ;  he  now  proposes  that  compounds  in  which 
this  radicle  is  linked  to  oxygen  shall  be  termed  "o-chlorophosphines,"" 
corresponding  derivatives  of  phosphorus  oxychloride  being  called 
"  o-oxychlorophosphines,"  and  the  acid  derivatives  of  each  "  o-phos- 
phinous  acid  "  and  "  o-phosphinic  acid  "  respectively.  Thus  OPh-PCL 
is  phenol-o-chlorophosphine,  (PhO)3P  is  triphenol-o-phosphine,  aad 
PhO*PO(OH)2  phenyl-o-phosphinic  acid.  Compounds  containing 
chlorophosphine  linked  to  nitrogen  or  sulphur  are  distinguished  by 
the  letters  71  or  s,  thus,  NHPh'P0Cl2  is  aniline-?i-oxychlorophosphine,. 
and  NHPh'P0(0H)2  aniline-w-phosphinic  acid.  The  paper  concludes- 
with  an  abstract  of  Kunz's,  Knauer's,  and  Schulze's  investigations  of 
these  classes  of  compounds  (following  abstracts).  J.  B.  T. 

Note. — This  proposed  use  of  0-  is  very  misleading,  as  it  is  apt  to  be 
confounded  with  the  0-  used  to  signify  ortho-, —  [Editors.] 

Phenol  and  NapMhol  ChlorophoEphines.  By  P.  Kunz  (5er.^ 
27,  2559 — 2565). — By  the  interaction  of  methoxybeuzene  or  etlioxy- 
benzene,  phosphorus  trichloride,  and  pure  aluminium  chloride,  phenyl- 
chlorophosphine  is  formed,  but,  with  commercial  aluminium  chloride, 
the  methoxy-  or  cthoxy-phenyichlorophosphine,  OEt'C6H4*PCl2,  is  ob- 
tained. 

a-NapJitholchlorophosphine,  Cin^-,'0'FCU,  is  prepared  from  phos- 
phorus trichloride  and  a-naphthol,  and  from  a-ethoxynaphthalene^ 
phosphorus   trichloride,  and  aluminium  chloride  j  it  is  a  colourless 
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liquid,  soluble  in  anhydrous  alcohol  and  ether,  and  boils  at  174 — 176° 
(15  mm.),  the  sp.  gr.  =  1*0776.  oL-NaphtholpJiosinous  acid, 
CioHi'O-POaH-z,  prepared  by  the  action  of  cold  water  on  the  preceding 
compound,  is  a  colourless,  crystalline  powder,  melting  at  82° ;  like 
the  chlorophosphine,  it  is  resolved  into  phosphorous  acid  and  a-naph- 
tliol  by  the  prolongfed  action  of  water.  The  pheuylhydrazine  salty. 
CioH7*6'P02H-:N^H3-^HPh,  is  a  colourless  powder,  melting  at  SS"*.. 
cc-Naphtholoxy chlorophosphine,  formed  from  a-naphthol  and  phos- 
phorus oxychloride,  is  a  thick,  colourless  liquid,  boils  at  325 — 327° 
or  at  198—200^  (20  mm.)  ;  the  sp.  gr.  =  1'0889  at  15°.  Bi-a-noph^ 
tholoxychlorophosphine  and  normal  a-naphthol  phosphate  are  formed 
in  small  quantity  Avith  the  preceding  compound.  cc.Naphtholphos- 
phinic  acid,  CioH7'0'PO(OH)2,  prepared  by  the  action  of  cold  water  on, 
the  chlorophosphine,  is  colourless  and  crystalline,  melts  at  142°,  and 
is  hydrolysed  by  warm  water.     The  phenylhydrazine  salt, 

CioH7-0-PO(OH)0-NH3-NHPh, 

crystallises  in  thin  plates,  melting  at  188°.  The  diphenylhydrazine- 
salt,  CioH,-0-PO(0-NH3-NHPh)2,  is  colourless,  and  melts  at  147—148°.. 
Ethylic  oi-na'phiholphosphinate^  CioH7*0'PO(OEt)2,  is  a  colourless, 
viscid  liquid,  decomposing  when  distilled;  its  sp.  gr.  is  1*0441. 
Ethylic  cli-oc-naphtholphosphinate,  (CioH70)2PO(OEt)2,  is  obtained 
from  alcohol  and  di-a-naphtholoxychlorophosphine ;  it  crystallises 
in  plates  and  melts  at  31 — 32°.     The  phenylhydrazoue, 

CioH,-0-PO(NH-ISrHPh)2, 

prepared  from  the  chlorophosphine  and  phenylhydrazine,  is  crystalline,, 
and  melts  at  168—169°. 

^-Naphtholchlorophosphine  is  a  colourless  liquid,  formed  in  a 
similar  manner  to  the  a-derivative ;  it  boils  at  179 — 181°  (15  mm.)  ; 
its  sp.  gr.  is  1'0781  at  15°.  (3-Naphtholphosphinous  acid  is  colour- 
less and  crystalline,  melts  at  111°,  and,  like  the  chlorophosphine,. 
readily  becomes  red.  The  phenylhydrazine  salt  melts  at  98 — 99°.. 
13-Naphtholoay chlorophosphine,  from  y^-naphthol  and  phosphorus  oxy- 
chloride, is  colourless  or  slightly  red,  m.elts  at  39°,  and  boils  at 
204 — 205°  (20  mm.).  ^-Naphtholphosphinic  acid  is  crystalline,  and 
melts  at  167°  ;  it  is  hydrolysed  by  boiling  with  water,  more  rapidly 
by  dilute  acids,  but  is  not  attacked  by  alkalis.  The  diphenyl- 
hydrazine and  the  hydrogen  phenylhydrazine  salts  are  crystaliiue,  Mud 
melt  at  168°  and  180''  respectively.  The  ethylic  salt  is  a  viscid  liquid  ;. 
its  sp.  gr.  is  1*0439.  The  phevylhydrazone  crystallises  from_  glacial, 
acetic  acid  and  melts  at  198".  Di-j-i-%aphtholphosphi7iic  acid, 
PO(0*CioH7)2'OH,  is  formed  together  with  the  oxychloiophosphine  ; 
it  is  crystalline,  melts  at  142°,  and  is  not  decomposed  by  boiling  with 
water.  The  phenylhydrazine  salt,  P(Ci«H70)20*ONH3*NHPh,  crystal- 
lises in  long,  thin  plates,  and  melts  at  183°.  J.  B.  T. 

Chlorophosphines  of  Bibasic  Phenols.  By  W.  Knaukr 
{Ber.,  27,  26{i5—2b72).—Eesorcln(>ldichloropho.phlne,  C6H4(0PC1,)2» 
is  prepaied  by  the  prolonged  action   of   phosphorus  trichloride  on. 
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resorcinol;  it  is  a  colourless,  highly  refractive  liquid,  boiling  at  210'' 
(56  mm.)  ;  it  fumes  in  air,  is  violently  decomposed  by  water,  even  at 
low  temperatures,  and  gives  a  white,  unstable  compound  with  chlor- 
ine. Resorcinoldioxijchlorophosphine,  C6H4(OPOCl2)2,  from  resorcinol 
and  phosphorus  oxjchloride,  is  a  fuming,  colourless,  viscid,  highly 
retractive  liquid,  boiling  at  263°  (115  mm.)  or  at  216°  (75  mm.)  ;  the 
sp.  gr.  =.  1"643  at  15°  ;  it  is  resolved  into  resorcinol,  hydrogen  chlor- 
ide, and  phosphoric  acid  by  the  action  of  water.  Ethylic  resorcinol 
diphosphinate,  C6H4[OPO(0*Et)2]2,  prepared  by  the  action  of  alcohol 
on  the  preceding  compound,  is  a  viscid  liquid,  and  decomposes  on 
heating,  or  in  presence  of  water. 

QuinoldichlorophospMne  resembles  the  resorcinol  derivative  in 
general  properties,  and  is  prepared  in  a  similar  manner;  it  is  crystal- 
line, melts  at  65°,  and  boils  at  200°  (65  mm.).  QuinoldioxyclilorO' 
phospMne,  from  phosphorus  oxjchloride  and  quinol,  forms  hard, 
colourless  crystals,  melts  at  123°,  boils  at  270°  (70  mm.),  and,  by  the 
action  of  alcohol,  yields  ethylic  quiyioldipliospliinate ;  it  is  a  yellow 
liquid  which  decomposes,  when  heated. 

Secondarij    catecholchlorophosjjJiine,     C6H4'^q]>PC1,    prepared    by 

heating  catechol  with  phosphorus  trichloride,  forms  colourless  crystals, 
melts  at  30°,  boils  at  140"  (65  mm.),  and  is  violently  decomposed  by 
water. 

Tertiary  catecholphosphine,    C6H4<[q]>P*OC6H40*P<[q]>C6H4,     is 

formed  together  with  the  preceding  compound,  from  w^hich  it  is  sepa- 
rated by  fractional  distillation;  it  is  a  yellow,  viscid  liquid,  boils 
above  360°  under  reduced  pressure,  and  is  slowly  decomposed  by 
cold  water;   its  sp.  gr.  is  1"353  at   15°.       Tertiary   catecholphosphine 

oxide,  C6H4<Q>PO-0-C6H4-0-OP<Q>C6H4,  is  obtained  from  phos- 
phorus oxy chloride  and  catechol  as  a  viscid  liquid,  boiling  above  360° 
under    diminished    pressure;    it    is    hydrolysed    by    boiling    water. 

8eco7idary    catecholoxychlorophosphine,    C6H4<^^>P0C1,   is    prepared 

l^y  the  action  of  phosphorus  oxychloride  on  the  preceding  compound  ; 
it  crystallises  in  colourless  needles,  melts  at  35",  boils  at  162°  (55  mm.), 
and  is  violently  decomposed  by  water.  J.  B,  T. 


Aromatic  Oxychlorophosphines.  By  A.  Michaelis  and  G. 
ScHULZE  (Ber.,  27,  2572 — 2579  ;  compare  this  vol.,i,  128). —  Biethylic 
anilido phosphate,  ]SHPh*P0(0Et)2,  is  obtained  from  aniline  oxychloro- 
phosphine  by  the  action  of  ethylic  alcohol.  It  forms  large,  white 
plates,  which  become  reddish-yellow  in  the  air  and  melt  at  93°.  The 
corresponding  phenylic  salt  (Wallach  and  Heymer,  Ber.,  8,  1235)  is 
obtained  by  emplo^nng  phenol  ;  it  melts  at  129°.  Bicresylic  anilido- 
phosphate,  NHPh'PO(0*C6H4Me)2,  is  formed  when  aniline  oxychloro- 
phosphine  is  heated  with  paracresol  (2  mols.)  at  220°.  The  crystal- 
line form  is  hexagonal,  and  the  substance  melts  at  133°. 

When  phosphorus  oxychloride  is  heated  with    aniline   (2    mols.) 
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for  48  Lours  in  a  reflux  apparatus,  dianilineoxychloropliospliiue, 
(NHPh'jaPOCl,  is  formed.  It  melts  at  174°,  and  "is  unattacked  by 
water  and  alcoho].  Alkalis  dissolve  it,  the  solution,  when  acidified, 
yieldinpf  dianilidophosphoric  acid,  P0(NHPh)2'0H,  in  nacreous 
scales,  whicli  melt  at  213°  (compare  Michaelis  and  v.  Soden,  Abstr., 
1885,  1134).  The  copper  salt  forms  bright  blue,  anhydrous  plates. 
The  phenylic  salt  melts  at  125°. 

Anilidophosphoric  diparatoluidide,  ]N'HPh*PO(]SrH*C6H4Me)2,  is  ob- 
tained by  adding  aniline  oxychlorophosphine  to  fused  paratoluidine 
(4  mols.)  ;  it  forms  silky  needles,  which  melt  at  168°.  The  trinitro- 
compound  melts  at  220°.  Anilidophosphoric  diorthotoluidide  is  obtained 
in  a  similar  manner,  and  melts  at  201°. 

Paratoluidineoxychlorophosphine  (this  vol.,  i,  128),  when  treated 
with  ethylic  alcohol,  gives  rise  to  diethylic  paratoluidofJiosphate^ 
C6H4Me*NH-PO(OEt)2,  which  forms  colourless,  feathery  needles  and 
melts  at  98° ;  the  diphenylic  and  dlcresylic  salts  melt  at  134°  and  161"^ 
respectively. 

Vianilidophosphoric  paratoluidide,  C6H4Me*NH*PO(NHPh)3,  ob- 
tained by  the  mutual  action  of  paratoluidine,  oxychlorophosphine,  and 
aniline  (4  mols.),  forms  short  prisms  and  melts  at  168°.  Bipara- 
tohu'dineoxychlornphosphiiie,  POCl(NH*C6H4Me)2,  is  deposited  from 
alcohol  in  small  needles,  and  melts  at  210°;  when  dilute  acids  are 
added  to  its  solution,  diparatoluidophosphoric  acid  is  formed  (compare 
Rndert,  Abstr.,  1893,  i,  324). 

Orthotohndineoxychlorophosphine,  C6H4Me'NH'POCl2,  melts  at  91°  ; 
it  is  readily  decomposed  by  hot  water.  Alcohol  converts  it  into  di- 
ethylic orthotoluidophosphate,  which  melts  at  95°.  The  analogous 
diphenylic  and  dicresylic  salts  melt  at  176°  and  161°  respectively. 

Biorthotoluidiiieoxychlorophosphine,  POCl(NH'C6H4]VIe)2,  melts  at 
190°.  The  alkaline  solution,  when  acidified,  yields  diorthotoluidophos- 
phoric  acid,  PO(NH-C6H4Me)2-OH,  which  melts  at  120°;  the  copper 
salt  crystallises  from  hot  water  in  bluish-green  needles. 

DianilidopJiosphoric  orthotohiidide,  C6H4Me-NH'PO(]S'HPh),,  melts. 
at  175°,  and  ciystallises  in  short,  thick  prisms.  M.  O.  F. 

Paradiacetylbenzene.  By  H.  Ingle  (Ber.,  27,  2526—2529 ; 
compare  A.  v.  Baeyer,  Abstr.,  1892,  833). — Ethylic  terephthalyldi- 
malonate,  C6H4[CO-CH(COOEt)2]2,  prepared  from  terephthalic 
chloride  and  ethylic  disodiomalonate,  crystallises  in  long,  silky 
needles  melting  at  110°.  It  is  soluble  in  soda  with  a  yellow  coloration, 
and  is  slowly  hydrolysed  at  ordinary  temperatures;  in  alcoholic  solu- 
tion with  ferric  chloride  a  cherry  coloration  is  prodnced.  Paradi- 
acetylbenzene (20 — 30  per  cent.),  acetylbenzoic  acid  (30  per  cent.), 
and  terephthalic  acid  (20  per  cent.)  are  formed  on  heating  ethylic 
terephthalyldimalonate  with  dilute  sulphuric  acid.  Paradiacetylben- 
zene, CGH4AC2,  crystallises  in  highly  refractive,  hexagonal  prisni  s, 
melts  at  114°,  and  gives  no  coloration  with  ferric  chloride.  The 
fodium  hydrogen  sulp/tite  derivative  is  crystalline  and  melts  at  182°. 
The  phenylhydrazone  crystallises  in  golden  needle:*,  the  dioxime  in 
colourless  needles  melting  and  decomposing  at  240°.     Acetylbenzoic 
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acid  melts  at  205° ;  the  methyllc  salt  at  01°  ;  the  phenylhydrazone 
crystallises  in  golden  plates  melting  at  235°  ;  the  oxuiie  is  deposited 
in  plates,  and  melts  at  254°. 

Varadi-oL-hydroxyethiilhenzene,  06H4(CHMe*OH)2,  is  prepared  by 
the  reduction  of  paradiacetylbenzene  with  sodium  amalgam ;  it  is  a 
viscid  oil,  readily  soluble  in  water  and  alcohol,  decomposes  when 
heated  under  ordinary  pressures,  and  is  not  attacked  by  potassium 
permanganate  in  the  cold,  but,  on  warming,  is  oxidised  to  tere- 
phthalic  acid.     Its  taste  is  first  sweet,  then  bitter. 

Para-oi-hromethyl-oi-hydroKyethylhenzene,  CHMeBr*C6H4'CE[Me'OH, 
is  obtained  by  the  action  of  concentrated  hydrobromic  acid  on  the 
preceding  compound  at  ordinary  temperatures,  and  crystallises  in 
H3olourless  needles  melting  at  136°.  Paradt-oc-hromethylbenzene, 
CfiHi(CHMeBr)2,  is  prepared  by  the  action  of  hydrogen  bromide  on 
paradihydroxyethylbenzene  in  glacial  acetic  acid  solution  ;  it  is  cry- 
stalline, and  melts  at  112°. 

FaradiviayTbenzene  is  formed  by  heating  the  preceding  compound 
with  quinolino  under  reduced  pressure  ;  it  has  an  odour  resembling 
that  of  petroleum,  and  boils  at  about  180°,  but  decomposes  when  heated 
under  the  ordinary  pressure.  The  tetrabromide,  CioHioBr4,  is  crystal- 
line, melts  at  156'5°,  and  is  converted  into  paradi-a-bromethylbenzene 
by  the  action  of  hydrogen  bromide  in  glacial  acetic  acid  solution. 
Attempts  to  obtain  a  crystalline  nitroso-chloride  were  unsuccessful. 

J.  B,  T. 

Existence  of  Meta-  and  Para-iodosobenzoic  acid  and  of 
Metaiodoxybenzoic  acid.  By  C.  Willgerodt  (Ber.,  27,  2326  — 
2337). — Contrary  to  the  statement  of  Askenasy  and  Meyer  (Abstr,, 
1893,  i,  508)  and  of  Allen  (he.  cit.,  578),  meta-  and  para-iodosobenzoic 
?icids  are  easily  prepared. 

Metaiodosobenzow  acid,  IO'CrHi'COOH,  is  obtained  by  cautiously 
adding  caustic  soda  to  an  aqueous  solution  of  the  iodochloride  until 
the  liquid  is  alkaline,  when  acid  precipitates  the  iodosobenzoic  acid 
from  it ;  the  latter  is  also  formed  by  the  prolonged  action  of  water 
on  the  iodochloride.  It  is  an  amorphous,  yellow  substance,  and  ex- 
plodes without  detonation  at  175 — 180°.  If  it  is  covered  with  water, 
t)ie  latter  becomes  acid  towards  litmus,  but  even  after  several  days 
the  acid  retains  its  yellow  colour.  The  powerful  odour  characteristic 
of  iodoso- compounds  is  possessed  in  a  high  degree  by  this  acid.  It 
liberates  iodine  from  potassium  iodide,  and  when  boiled  for  some 
hours  with  alcohol,  the  latter  is  oxidised  to  aldehyde,  and  metaiodo- 
benzoic  acid  is  formed.  Metaiodosobenzoic  acid  is  but  slightly 
soluble  in  alcohol  and  ether,  and  insoluble  in  chloroform  an  d  benzene; 
in  boiling  glacial  acetic  acid  it  dissolves,  and  a  yellow,  amorphous 
substance  is  formed,  which  probably  consists  of  the  anhydride.  A 
newly  prepared  specimen  decomposed  at  200°,  but  after  some  days 
■effervescence  took  place  at  190°.  The  original  acid  is  soluble  in 
strong  sulphuric  or  in  fuming  nitric  acid,  and  if  boiled  with  dilute 
sulphuric  acid,  yields  a  partially  crystalline  mass  which  is  inactive 
towards  potassium  iodide. 

Metaiodoxybenzoic  acid,  I02'C6H4*COOH,  is  formed  in  association 
with  metaiodobenzoic  acid  when   the  foregoing  iodoso-compound  is 
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looiled  for  three  hours  with  water ;  it  is  separated  by  means  of  its  in- 
solubility in  boiling  glacial  acetic  acid.  It  forms  yellowish  trans- 
parent prisms,  and  detonates  at  243°.  It  dissolves  with  difficulty  in 
boiling  water,  the  solution  depositing  brilliant  crystals  on  cooling  ;  the 
aqueous  solution  de  v^elops  in  potassium  iodide  a  yellow  coloration  which 
;gradually  deepens,  being  greatly  intensified  on  the  addition  of  glacial 
acetic  acid.  Metaiodoxybenzoic  acid  is  insoluble  in  alcohol,  ether, 
chloroform,  and  benzene,  and  is  but  slightly  soluble  in  boiling  acetic 
acid ;  it  dissolves  in  cold  caustic  soda  and  in  strong  sulphuric  acid. 

Paraiodosohenzoic  acid  is  prepared  in  a  manner  similar  to  that  al- 
ready described  for  the  production  of  the  meta-corapound.  It  is  a 
•colourless,  amorphous  substance  possessing  the  characteristic  odour 
of  iodoso-compounds.  The  point  of  explosion  was  found  to  be  either 
210°,  212°,  or  208 — 205°,  according  to  the  method  of  preparation.  It 
is  insoluble  in  chloroform,  benzene,  and  alcohol,  but  dissolves  slightly 
in  ether ;  the  aqueous  solution  liberates  iodine  from  potassium  iodide, 
iodobenzoic  acid  being  formed.  Sulphuric  and  fuming  nitric  acids 
•dissolve  it  readily  without  apparent  change. 

From  a  comparison  of  the  properties  of  the  three  isomeric  iodoso- 
benzoic  acids,  the  author  considers  that  the  meta- and  para-compounds 
alone  are  true  carboxylic  acids,  the  ortho-derivative — which  does  nob 
possess  the  characteristic  odour — probably  having  the   constitution 

^«^^<I(OH)>^-  M.  0.  F. 

Etherifi cation  of  the  Aromatic  Hydroxyl  Group.  By  J. 
Hehzig  (Ber.,  27,  2119 — 2121).— In  connection  with  the  recent 
observation  of  Meyer  and  Sudborough  (this  vol.,  i,  463)  on  the 
abnormal  behaviour  of  salicylic  acid  in  etheritication,  the  author 
points  out  that  a  similar  abnormal  behaviour  is  shown  by  a  number 
of  other  substances  in  which  the  hydroxyl-  and  carboxyl -groups  are 
in  the  ortho-position  to  one  another.  It  appears,  therefore,  that  in 
this  position  the  two  groups  mutually  influence  one  another  in  such  a 
manner  as  to  partially  prevent  etheritication ;  the  evidence  at  present 
available  is  not,  however,  sufficient  to  draw  definite  conclusions  as  to 
the  exact  nature  of  the  interference  which  takes  place. 

H.  G.  C. 

Hexahydroanthranilic  and  Hexahydrosalicylic  acids.  By  A. 
EiNHORN  and  A.  Mkvexbkkg  (Ber.,  27,  2466— 2475).— When  anthra- 
nilic  acid  is  reduced  with  sodium  in  boiling  amylic  alcohol  solution, 
small  quantities  of  pimelic  and  hexahydrobenzoic  acids  are  formed, 
but  the  main  product  is  hexahydroanthranilic  acid.  This  is  neutral 
to  litmus,  and  probably,  therefore,  has  the  structure  of  a  betaine, 
CH2-CH2-CH— NH3     .         ,  ,  ,  ...o        . 

Att  r^TT  Att /-ir^  A  5  it  mclts  and  decomposes  at  2/4  ,  and  its  copwer 
U  xl2*  U  xi2*  L*  H  •  U  U  •  (J 

■salt  crystallises  with  2H2O.  Its  ethylic  salt  boils  at  228—230° 
(at  148 — 151°  under  30  mm.  pressure),  and  forms  a  hydrochloride^ 
which  melts  at  156^  ;  if  the  crude  salt  is  distilled  under  atmospheric 
pressure,  it  is  decomposed,  probably  by  the  moisture  present,  into 
ammonia  and  A'-tetrahydrobenzoic  acid. 

When  hexahydroanthranilic  acid  is  treated  with  nitrous  acid,  it  is 
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converted  into  hexaJiydrosalicy lie  acid^  identical  with  tlie  acid  obtaino(J 
by  Dieckmann  (succeeding-  abstract)  by  reducinf^  ethylic  /:J-kotohexa- 
metbyltmecarboxylate.  This  acid  melts  at  111°;  its  calcium  salt 
crystallises  with  HgO  ;  its  barium  salt  with  lOHgO,  of  which  9  mols. 
are  lost  by  efflorescence  in  the  air,  the  tenth  at  180 — 1.50°.  Its  ethylic, 
salt  boils  at  120 — 121°  under  80  mm.  pressure,  and,  when  treated' 
with  Beckmann's  reaofent  (Annalen,  250,  235),  yields  eventualljr 
ethylic  ^-ketohexamethylenecarboxylate.  C.  F.  B. 

Formation  of  Hexahydrosalicylic  acid  by  Reduction  of 
Ethylic  /^-Ketohexamethylenecarboxylate.  By  W.  Dieckmann 
(Ber.,  27,  2475 — 2477).— Hexahydrosalicylic  acid  is  obtained  by  re- 
ducing ethylic  /3-ketohexamethylenecarboxylate  (this  vol.,  i,  173) 
with  sodium  amalgam.  It  is  identical  with  the  acid  described  by 
Einhorn  and  Meyenberg  (last  abstract).  A.  H.  L. 

Oxylactones  derived  from  Phenylpyruvic  acid.  By  C.  Erlen- 
MEYER,  jun.,  and  N.  Knight  (Ber.,  27,  2222— 222G).— When  phenyl- 
pyruvic  acid  is  boiled  with  dilute  sulphuric  acid,  a  neutral  substance 
of  the  formula  CnHuOa,  is  formed.  In  this  reaction,  a  portion  of  thf> 
phenylpyruvic  acid  is  decomposed  with  elimination  of  carbonic 
anhydride,  whilst  the  remainder  reacts  with  the  phenylacetaldehyde 
thus  produced  to  form  the  new  compound,  which  is  an  oxylactone, 

CH2Ph-CH<^  I     .      The  same  compound  is  formed  during  the 

preparation  of  phenylpyruvic  acid  from  a-benzoylamidocinnamic  acid 
(Plochl,  Ber.,  16,  2878),  and  when  ethylic  phenylcyanopyruvate  is 
heated  with  sulphuric  acid.  It  forms  a  sodium  compound,  which 
dissolves  readily  in  absolute  alcohol,  and  is  soluble  in  hot  ether,. 
but  only  very  sparingly  in  water,  forming  a  solution  which  is 
decomposed  on  boiling,  phenylpyruvic  acid  and  phenylacetaldehydo 
being  formed.  The  sodium  compound  has  a  strongly  alkaline  reac- 
tion, and  still  contains  the  unbroken  lactone  ring.  The  methyl- 
derivative,  CigHigOa,  prepared  from  the  sodium  compound,  melts  at 
102°,  whilst  the  henzyl-dev'iYaitive  crystallises  in  splendid  prisms,  and 
melts  at  67°.  Both  these  compounds  contain  the  lactone  ring.  The 
lactone  itself  gives  a  green  coloration  with  ferric  chloride,  wdiilst 
the  methylic  derivative  does  not. 

Benzaldehyde    condenses    with    phenylpyruvic    acid    in    a    similar 

p  rj  pu.r) 
manner,  forming  an  oxylactone,   CHPlK^  i         which  cry  stal- 
er O CO 

lises  in  white  needles,  and  melts  at  206''.  A.  H. 

Ethylic  Phenacylcyanacetates.  By  T.  Klobb  (Compt.  rend., 
119,  161 — 162). — When  ethylic  sodiocyanacetate  in  alcoholic  solution 
is  mixed,  in  molecular  proportion,  with  bromacetophenone,  dissolved 
in  three  times  its  weight  of  dry  ether,  two  products  are  formed,, 
and  may  be  separated  by  means  of  the  difference  in  their  solubilities 
in  ether.  Ethylic  diphenacylcyanacetate,  COOEt'C(CN)(CII,-COPh)o, 
crystallises  from  boiling  alcohol  in  white  needles,  melts  at  142°, 
and  is  only  slightly  soluble  in  most  solvents.     Ethylic  phenacylcyan- 
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acetate,  COOEt-OH(CN)-CHo-COPh,  is  formed  in  smaller  proportion, 
and  is  more  difficult  to  purify.  It  crystallises  from  alcohol  in  white 
leaflets  melting  at  54°,  and  is  also  soluble  in  ether. 

The  lower  homologues  can  be  prepared  from  methylic  cyanacetate 
in  a  similar  manner.  Methylir.  diphenacijlcyanacetate  forms  microscopic 
needles,  which  melt  at  195°,  and  are  insoluble  in  ether,  and  only 
slightly  soluble  in  boiling  alcohol  or  benzene.  Methylic  phenacyl- 
cyanacetate  crystallises  from  ether  in  nodules,  and  from  alcohol  in 
long  needles  ;  it  melts  at  54°,  and  is  very  soluble  in  the  ordinary 
solvents. 

The  phenacylcyanacetates  acquire  a  yellow  colour  in  contact  with 
an  aqueous  solution  of  potassium  hydroxide,  and  the  addition  of 
an  acid  to  the  alkaline  solution  produces  a  blue  precipitate.  The 
diphenacylcyanacetates  dissolve  in  alcoholic  potash  with  formition  of 
a  deep  blue  solution,  which  yields  a  red  precipitate  when  acidified. 

C.  H.  B. 

Ethylic  Terephfhalodicyanacetate.  By  J.  Locher  (Compt. 
rend.,  119,  162 — 165). — Terephthalic  chloride  can  conveniently  be 
prepared  by  heating  together  for  several  hoars  in  a  flask  fitted  with 
a  reflux  condenser  terephthalic  acid  (1  mol.),  phosphorus  penta- 
chloride  (3J  mols.),  and  phosphorus  oxychloride  (3  mols.),  allowing 
the  liquid  to  remain  for  about  12  hours,  and  separating  and  fraction- 
ating the  liquid  portion. 

Drj  and  finely-powdered  ethylic  sodiocyanacetate  (4  mols.)  sus- 
pended in  four  times  its  weight  of  dry  ether,  is  mixed  with  tere- 
phthalic chloride  (1  mol.)  dissolved  in  twice  its  weight  of  ether,  and 
the  mixture  is  gently  heated.  After  24  hours,  the  mixture  is 
filtered,  and  the  insoluble  product  washed  with  warm  ether,  dissolved 
in  water,  and  mixed  with  acetic  acid,  which  precipitates  ethylic 
terephthalocyanacetate.  The  latter,  purified  by  crystallisation  from 
alcohol,  forms  long,  white  needles,  which  melt  at  179°.  It  is 
insoluble  in  water,  but  dissolves  in  most  organic  solvents,  and  also 
in  solutions  of  alkali  carbonates  or  hydroxides,  and  in  ammonia.  Ifc 
decomposes  when  heated  at  100°,  or  when  boiled  with  water  or 
solutions  of  alkalis.  With  ferric  chloride,  the  sodium  salt  gives  the 
red  colour  which,  according  to  Haller,  is  characteristic  of  the  group 
CN-CO-CH-COOEt. 

Ethylic  terephthalocyanacetate  is  a  true  bibasic  acid.  Its  copper 
salt  is  a  green  crystalline  powder  containing  2H2O  ;  the  lead  salt  is 
white  and  amorphous  ;  the  di-silver  salt  is  white  and  amorphous,  and 
blackens  when  exposed  to  light ;  the  ammonium  salt  is  white  and 
amorphous. 

When  boiled  with  water,  ethylic  terephthalocyanacetate  splits  up 
into  terephthalic  acid  and  ethylic  cyanacetate,  and  does  not  yield  a 
derivative  analogous  to  cyanacetophenone.  Sodium  carbonate  or 
sodium  hydroxide  produces  a  similar  result.  When  boiled  f^r  two 
hours  with  phenylhydrazine  (2  mols.),  in  presence  of  chloroform,  ifc 
yields  a  hydrazone,*  C6H4[C(]Sr2HPh)-CH(CN)-COOEt],,  which  crys- 
tallises from  absolute  alcohol  in  colourless  crystals,  melting  at 
260 — 261" ;  it  is  insoluble  in  water,  and  only  slightly  soluble  in 
other  solvents.  C.  H.  B. 

VOL.  Lxvr.  i.  2  t 
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Action  of  Sodium  Ethoxide  on  Benzaldehyde  and  Ethylic 
Succinate.  By  H.  Stobbi':  and  E.  Kloeppel  (Ber.,  27,  2405 — 2409). — 
Benzaldehyde  reacts  much  in  the  same  manner  as  acetone  (this  vol., 
i,  15),  when  it  (2  mols.)  is  mixed  with  ethylic  succinate  (1  mol.)  in 
ethereal  solution  and  sodiam  ethoxide  (2  mols.)  is  added  to  the 
cooled  solution.     An  acid,  probably 

CHPh:C(COOH)-C(COOH):CHPh, 

melting  and  decomposing  at  201°,  is  obtained  ;  and,  in  addition,  a 
mixture  of  phenylitaconic  acid,  C00H'CH2-C(C00H):CHPh,  with 
some  isomeric  phenylaticonic  acid  (Fittig,  1890,  894  ;  Abstr,,  1893, 
i,  691).  C.  F.  B. 

Substituted  Isoimides  of  Phthalic  acid.  By  S.  Hoogewerff 
and  W.  A.  van  Dorp  (Bee.  Trav.  Chim.,  13,  93 — 100  ;  compare  Abstr., 

1893,  i,  599). — PhthalometJujUsoimide,  C6H4<^x _>0,  prepared  by 

heating  phthaloraethylamic  acid  with  acetic  chloride,  is  deposited 
from  a  mixture  of  ether  and  light  petroleum  in  stellate  crystals,  and 
melts  at  76-5— 78'5°.  Phthalomethylimide  melts  at  1:^2°.  The 
isomeride  is  a  base,  but  its  salts  readily  decompose  in  presence  of 
water,  forming  phthalomethylamic  acid. 

Fhthalobenzylisolmide,  CJli<^^>. L_^^'  p^^'epared  in  a  similar 

manner  from  phthalobenzylamic  acid,  forms  colourless  crystals,  melts 
at  81 — 82" 5°,  and  resembles  the  methyl  derivative  in  general  pro- 
perties. 

Non-substituted  isoimides  have  not  yet  been  isolated,  but  impure 
hydrochlorides  have    been  prepared  and  also   camjohorisoimide  auro- 

chloride,  C8Ru<^^^ ^>0,HAuCl4.      In  addition  to  the  arguments 

previously  advanced  in  favour  of  the  constitution  of  the  isomerides 
given  above  (loc.  cit.),  another  is  afforded  by  a  comparison  of  their 
'  properties  with  those  of  acetamide  and  diacetamide  ;  the  basic  proper- 
ties of  the  isoimides  preclude  the  presence  of  the  group  CO-NH'CO. 
Phthalomethylamic  acid  and  phthalobenzylamic  acid  are  readily 
prepared  by  dissolving  phthalic  anhydride  in  aqueous  solution  of 
methylamine  or  benzylamine  and  acidifying  with  hydrochloric  acid. 

A  second  camphormethylisoimide  and  two  camphorisoimide  hydro- 
chlorides which  give  two  acids  of  the  formula  CN'CgCi^.COOH,  have 
also  been  prepared,  and  will  be  described  later.  Their  formation 
indicates  that  the  car  boxy  1-groups  in  camphoric  acid  are  unsym- 
metrical.  J.  B.  T. 

Action  of  Thionyl  Chloride   on  Organic  Compounds.    By 

P.  Loth  and  A.  Michaelis  (Ber.,  27,  2540— 2548).— Thionyl  chloride 
and  anisoil,  in  presence  of  aluminium  chloride,  combine  to  form 
thiomethoxyhenzene,  S(C6H4-OMe)2,  which  crystallises  from  benzene 
i^  colourless  plates,  melts  at  46°,  and  is  also  formed  from  anisoil 
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and  sulplmr  raonochloride  or  dichloride,  aud  from  fchionyl  chloride 
and  mercuric  dimethoxybenzene.  Tetrabromothiomethoxijbenzene, 
S(C6H2Br2'OMe)2,  is  prepared  by  the  action  of  bromine  in  glacial  acetic 
acid  on  tliiomethoxybenzene,  and  crystallises  in  colourless  needles 
raeltino^  at  182°.  Parabromochloromethoxybenzene,  CeHsBrCl'OMe, 
is  produced  by  the  interaction  of  tbionyl  chloride  and  parabromo- 
raethoxy  benzene. 

Thiomethoxybenzene  and  tetrabromomethoxybenzene,  on  oxidation 
with  nitric  acid  (sp.  gr.  1'3)  yield  thionylmethoxyhenzenej 

SO(C6H4-OMe)2, 

and  tJiionyltetrahromomethoxyhenzene,  SO (C6H2Br2*OMe)2,  respectively  ; 
the  former  crystallises  in  transparent,  pale  yellow  rhombohedra 
melting  at  96°,  the  latter  in  pale,  lustrous  plates  melting  at  155° ;  it 
could  not  be  obtained  by  the  direct  action  of  bromine  on  thionyl- 
methoxybenzene.  Methoxyhenzenesulphone,  S02(C6H4'OMe)2,  is  formed 
by  the  oxidation  of  thiomethoxybenzene  with  potassium  perman- 
ganate ;  it  crystallises  in  lustrous,  transparent  needles,  and  melts  at 
120°.  The  hromo- derivative,  OMe'C6H4'S02*C6H3Br*OMe,  is  deposited 
in  pearly  plates  melting  at  170°. 

The  following  ethoxy-derivatives  were  prepared  in  a  similar 
manner  to  the  corresponding  methoxy-compounds.  Thioethoxyhenzene., 
S(C6H4'OEt)2,  is  deposited  from  benzene  in  colourless,  quadratic 
crystals  melting  at  55°.  The  yield  is  40  per  cent,  of  the  pheneto'il 
employed.  Tetrabromothioethoxyhenzene,  S(C6H2Br2*OEt)2,  crystallises 
in  needles,  and  melts  at  142°.  Thionylethoxybenzene  crystallises  in 
transparent  rhombohedra  melting  at  116°.  Ethoxybenzenesulphone  is 
deposited  in  thin,  lustrous  plates,  and  melts  at  263°.  The  bromo- 
deriuative,  OEt'C6H4*S02*C6H3Br'OEt,  crystallises  in  milky  plates, 
and  melts  at  185°. 

Thionyl  chloride  acts  directly  on  a-methoxynaphthalene  and 
a-ethoxynaphthalene,  whilst  the  /3-derivatives  require  the  presence  of 
aluminium  chloride  ;  in  all  cases  thio-derivatives  are  formed.  Thio- 
a,-methoxy7iaphthalene,  S(CioH6*OMe)2,  crystallises  from  chloroform  in 
well-developed  rhombohedra  melting  at  135°.  Thio-oc-ethoxynaph thai- 
eve,  S(CioH6'OEt)2,  forms  lustrous,  transparent  crystals  ;  it  melts  at 
153°,  and  is  sparingly  soluble  in  chloroform.  Thio-^-methoxy- 
naphflialene  crystallises  in  pearly,  transparent  plates.  T/no-lS-ethoxy- 
itaphthalene  is  deposited  in  lustrous  crystals  melting  at  195°.  By  the 
action  of  nitric  acid  on  the  preceding  naphthalene  derivatives,  crys- 
talline compounds  free  from  sulphur  are  formed.  Chromic  acid  and 
alkaline  potassium  permanganate  do  not  act  on  them,  but  on  treat- 
ment with  potassium  permanganate  in  presence  of  glacial  acetic  acid 
two  compounds  are  obtained,  one  crystallises  in  small,  red  needles  and 
melts  at  232°,  whilst  the  other  forms  colourless  needles,  melts  at 
167°,  and  is  probably  either  the  sulphone  of  a  thionaphthol  ether, 
}S02!(Ci()H6)2'0,  or  a  sulphur  derivative  of  naphthaquinone.  Dark, 
amorphous  products  are  formed  by  the  action  of  bromine  on  the 
thionaphthol  ethers. 

With  thionylbenzene,  thionyl  chloride  reacts  like  phosphoric 
chloride,     forming     chlororthothiobenzene,     CeHiCl'SPh,    hydrogen 

2  t  2 
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chloride,  and  sulphurous  anhydride  ;  with  thionyl  chloride  in  excess 
at  higher  temperatures,  dichlororthothiobenzene  is  obtained. 

Bronwchlororthothiohenzene  is  prepared  by  the  action  of  bromine  on 

chlororthothiobenzene  dissolved  in  glacial  acetic;  acid  ;  it  crystallises 

m  lustrous,  stellate  plates,  and  melts  at  110°.     By  the  action  of  chlo- 

.  rine  under  similar  conditions,  di-,  tri-,  and  tetra-chlororthothiobenz- 

enes  are  formed. 

Benzaldehyde  and  thionyl  chloride  react  to  form  benzal  chloride. 
Sulphur  monochloride  does  not  act  on  benzaldehyde  at  ordinary 
temperatures;  at  150°,  benzoic  chloride,  sulphur,  and  hydrogen 
chlorid-e  are  formed;  in  presence  of  aluminium  chloride  at  ordinary 
temperatures,  tarry  substances  are  produced. 

Thionyl  chloride  and  acetone  react  violently,  sulphurous  anhydride 
and  hydrogen  ctloride  are  evolved,  and  mesitylic  oxide  is  formed, 
together  with  a  disagreeably-smelling  oil,  which  decomposes  on  dis- 
tillation. Acetoxime  and  thionjl  chloride  react  to  form  an  unstable 
oily  compound,  which  probably  has  the  formula  SO(NO!CMe2)2.  No 
crystalline  compounds  could  be  obtained  by  the  interaction  of  thionyl 
chloride  and  acetophenone.  J.  B.  T. 

Thionyl  Derivatives  of  SiafostitatedPhenylhydrazines  and  of 
Hydrazinebenzoic  acids.  By  J.  Klieeise\  {Ber.,  27,2549 — 2556). 
— Ifc  has  been  shown  by  Michaelis  and  his  pupils  that  aromatic 
hydrazines  and  ethyljc  metamidobenzoate  react  with  thionyl  chloride, 
the  thionyl  radicle  displacing  the  hydrogen  of  the  amido-group,  but 
that  metamidobenzoic  acid  does  not  form  a  thionylamine. 

MetanitrothiunylphenylJiydrazove,  !Sr02'C6H4"NH*N!SO,  is  prepared 
from  metanitrophenylhydi-azine  hydrochloride  and  thionylaniline  in 
presence  of-sodium  acetate  at  ordinary  temperatures,  and  crystallises 
:in  slender,  pale  yellow  needles  melting  at  1'85°  ;  it  is  not  altered  by 
boiling  water  ;  with  hot  soda,  a  red  coloration  is  produced,  probably 
..due  to  the  formation  of  a  sodium  salt.  At  ordinary  temperatures, 
it  dissolves  ;in  soda  with  a  yellow  colour,  which  soon  disappears, 
nitrophenylhydrazine  being  simultaneously  deposited.  By  the  action 
vof  (bromine  on  the  thionylhydrazone,  metanitrodiazobenzene  per- 
bromide,  NOa'CeHi'^aBrg,  is  formed.  Thionyl  chloride  and  the 
thianyljhydrazQne  do  not  react  at  ordinary  temperatures,  but  on 
warming  .metanitrodiazobenzene  chloride  is  pi-oduced.  Attempts  to 
reduce  the  thionylhydrazone  were  unsuccessful.  Ortlionitrothionyl- 
^henylhydro^one  resembles  the  meta-compound,  and  is  prepared  in  a 
similar  maftAer  ;  it  crystallises  in  small,  red  plates,  melts  at  128°,  and 
does  not  yield  diazo-derivatives  by  the  action  of  bromine  or  thionyl 
chloride,      Orihonitroplienylhydraz'me  plionphite, 

(N02'C6H4-NH-NH2)2H3P03, 

crystallises  in  large,  canary-colouied  needles,  and  melts  at  160°. 
Farachlorothirmylphenylhydrazone,  CfiHiCl'NH'NiSO,  prepared  in  a 
similar  manner  to  the  i.itro-com  pound,  crystallises  in  slender, 
greenish-yellow  needles,  and  melts  at  159°.  By  the  action  of  bromine, 
it  yields  parachlorodiazobenzcne  perbromide,  and,  by  treatment  with 
thionyl  chloride,  parachlorodiazobenzcne  chloride.    Farabromothionyl- 
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phcMjlTiydrazoiic,  C6H4Br*NH'X!bO,  is  prepared  in  a  similar  manner 
to  the  chloro-derivative,  which  it  closely  resembles  in  properties  and 
i^eacfcions.  It  crystallises  in  small,  yellow  needles  melting  at  168^. 
Dihromothionylphenylliydrazone,  CgHaBra'NH'NiSO,  is  prepared  from 
thionylaniline  and  dibromopbenylhydrazine,  and  crystallises  in  long, 
transparent,  yellow,  stellate  needles  melting  at  99".  It  readily 
sublimes,  does  not  react  with  thionyl  chloride  or  phosphorus  chloride, 
and  yields  dibromodiazobenzene  peibromide  by  the  action  of  bromine. 
Farahromorthonitrothionylphenylhydrazorie,  NOa'CeHaBr'x^H'NiSO,  pre- 
pared in  a  similar  manner  to  the  preceding  conspound,  forms  small, 
pale  yellow  crystals,  melts  at  157°,  and  is  converted  into  the  correspond- 
ing diazo-derivative  b}^  the  action  of  bromine  and  thionyl  chloride. 

Metathionylhydrazinehenzoic  acid,  COOtl*C6H4*NII'N!SO,  formed 
from  metahydrazinebenzoic  acid  and  thionylaniline,  crystallises  in 
small,  yellow  plates,  melts  at  231°,  and  explodes  when  heated  in  a 
test-tube.  It  dissolves  and  decomposes  in  alkalis  and  alkali  carbon- 
ates, and  yields  the  diazoperbromide  and  diazochloride  by  the  action 
of  bromine  and  thionyl  chloride  respectively.  ParatJiionylhydrazine- 
henzoic  acid  iovms  small,  yellow  crystals  melting  at  258°.  Orthothionyl- 
hydrazinehenzoic  acid  crystallises  in  long,  pale  yellow  needles,  melts 
at  152°,  and  explodes  at  155°,  forming  sulphurous  anhydride  and 
orthohydrazinebenzoic  anhydride.  Both  the  ortho-  and  para- 
compounds  resemble  the  meta-derivatives  in  their  properties  and 
mode  of  formation.  Attempts  to  prepare  salts  of  these  acids  were 
unsuccessful.  J,  B.  T. 

The  Two  Isomeric  Forms  of  Diazobenzene  Potassium  Sul- 
phite. By  A.  Claus  (J.pr.  Chem.,  [2J,  50,  239— 240).— These  two 
compounds,  supposed  by  Hantzsch  (this  vol.,  i,  455)  to  be  stereo- 
isomeric  only,  the  author  regards  as  structurally  isomeric.  The 
orange- red  unstable  substance  is  diazobenzene  potassiumsulphonate, 
K'SO/O'NoPh ;  the  yellow  stable  one,  potassium  diazobenzene- 
sulphonate,  NzPh-SOo-OK.  C.  F.  B. 

Stereoisomerism  of  the  Benzenediazosulphonic  Salts.  By 
A.  Hantz.sch  (Ber  ,  27,  2099 — 21u2). — E.  Fischer  suggested  pri- 
vately to  the  author  the  view  of  the  constitution  of  these  salts  that 
has  since  been  published  by  Claus  (preceding  abstract).  This  view- 
is  now  discussed  and  rejected,  the  original  (this  vol.,  i,  453,  455) 
fitereoisomeric  formulas  being  preferred.  C.  F.  B. 

Partial  Diazotisation  of  Benzidine.  By  E.  Tauber  (Ber.,  27, 
2627 — 2631). — 4  :  4i' -Avrndodiazodiphenyl  cJioride, 

XH^-CeHi-CeHi-NiNCl, 

i8  obtained  by  mixing  together  solutions  of  tetrazodiphenyl  chloride 
and  benzidine  hydrochloride  in  molecular  proportion,  and  allowing  the 
mixture  to  remain  at  10 — 20°  for  two  or  three  days.  On  boiling  the 
solution,  4  :  4^ -hydroxyamidodiphenyl  is  formed  ;  it  melts  at  273°,  and 
the  most  suitable  solvents  for  crystallisation  are  alcohol  and  aniline. 
Tiie  ac6t;yZ-derivative  melts  at  225",  and  when  the  alcoholic  solution 
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of  this  substance  is  heated  with  ethylic  bromide  and  caustic  potash, 
4  :  4:' -ethoxyacetamido(Up?ienyl,  OEt'C6H4'C6H4-NHAc,  is  produced.  It 
forms  colourless  needles  which  melt  at  210°  and  its  physiological 
action  is  comparable  with  that  of  phenacetin.  M.  0.  F. 

Symmetrical  Diamidoacridone.  By  M.  Schopff  (J5er.,  27, 
2316— 2321).— i)mmz(^oam6Zowe,NH2-C6H3<  ^Q>C6H3-NH2,  is  pre- 
pared by  reducing  tetranitrobenzophenone  with  stannous  chloride 
and  hydrochloric  acid  ;  the  stannochloride  is  first  formed,  separating 
in  fine,  reddish -brown  needles,  which  on  prolonged  warming  with 
water  yield  metastannic  acid  and  diamidoacridone  hydrochloride  in 
alm^ost  quantitative  amounts.  The  base  forms  colourless  needles,  the 
melting  point  of  which  is  not  reached  at  350°.  The  alcoholic  solu- 
tion exhibits  bluish-violet  fluorescence;  the  solution  in  phenol  is 
yellow  with  green  fluorescence,  which  is  also  shown  by  dilute 
solutions  of  the  base  in  mineral  acids.  The  dihydrocldoride  readily 
loses  hydrogen  chloride  with  formation  of  the  monohydrochloride, 
CiaHiiNsCHCl  +  4H2O,  which  separates  from  the  aqueous  solu- 
tion of  the  normal  salt  in  yellowish  needles,  the  dilute  solution 
of  which   exhibits  a    bluish-green   fluorescence.      The  platinochloride 

forms    microscopic   orange    needles.       Symmetrical  diamidoacridine^ 

jij" 

NH2*C!€H3<^  I      '>C6H3'NH2,  is  obtained  by  reducing  diamidoacridone 
OH 

in  alcoholic   solution  with   sodium ;  it  forms  yellow  needles  which 

melt  at  281°.  M.  0.  F. 

Stereoisomerides  of  Carbodiphenylimide  and  Carboditolyl- 
imides.  By  C.  Schall  (Ber.,  27,  2260—2263 ;  compare  Abstr., 
1892,  1452;  this  vol.,  i,  135).  The  author  maintains  his  view  that 
a-  and  y3-carbodiphenylimide  and  a-  and  /3-carboditolylimide  are 
stereoisomerides,  against  the  criticism  of  Miller  and  Plochl  {Ber.y  26, 
1283).  The  two  derivatives  have  the  same  molecular  weight  in  benzene 
solution,  and,  therefore,  are  not  polymerides.  A.  H, 

Diphenols.  By  C.  Haeussermann  and  H.  Teichmann  {Ber.,  27, 
2107— 2109).— The  diphenol  melting  at  123-5°,  obtained  with  other 
products  when  phenol  is  fused  with  potash,  is  shown  to  be  3  :  '^'-di- 
hydroxydiphenyl,  Ci2H8(OH)2.  This  substance  was  prepared  both 
from  orthodianisidine  by  removing  the  amido-groups  and  hydrolysing 
the  resulting  dimethylic  ether,  and  from  3  :  3'-diaraidodiphenyl  by 
the  diazo-reaction.  It  forms  a  dimethyl-  and  a  diacetyl-derivative  which 
melt  at  36''  and  at  82-5°  respectively.  C.  F.  B. 

Action  of  Ethylic  Sodiomalonate  on  Benzalacetone.  By  A. 
Michael  {Ber.,  27,  2126— 2130).— By  the  action  of  an  ethereal 
solution  of  benzalacetone  on  ethylic  sodiomalonate  suspended  in 
ether,  a  yellowish  crystalline  sodium  salt  is  obtained,  which  on  treat- 
ment with  acids  yields  an  ethylic  salt  having  the  composition 
C,sHi404  :  this  crj^stallises  in  small  needles  or  prisms,  melts  at 
144 — 145°,  and  yields  a  hydrazone  crystallising  in  microscopic  four- 
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sided  colourless  plates,  whicli  redden  in  tlie  air.  On  treatment  with 
hot  potash,  it  undergoes  hydrolysis  and  simultaneously  loses  carbonic 
anhydride,  yielding  the  compound  C12H12O2,  which  forms  quadratic 
plates  melting  at  183 — 185°.  These  compounds  are  identical  w4th 
those  obtained  by  Michael  and  Freer  (Abstr.,  1891,  914)  by  the 
action  of  ethylic  cinnamate  on  ethylic  sodacetoacetate,  but  the  new 
synthesis  is  not  in  agreement  wdth  the  constitutional  formulae  pre- 
viously assigned  to  them,  which  must,  therefore,  he  abandoned.  The 
most  probable  supposition  is  that  they  are  derivatives  of  hexa- 
methylene,  the  compounds  C15H1GO4  and  Ci2Hi202,  having  the  follow- 
ing constitutional  formulae  : — 

CHPh-CHa-CO           CHPh-CH2-C0 
COOEt-CH-CO CH3  ^""^  CH2-C0 CH^* 

The  latter  compound  is,  on  this  assumption,  a  phenylcUhydroresor- 
cinol,  and  therefore  corresponds  with  Merling's  dihydroresorcinol, 
the  diketone  formula  of  which  the  author  regards  as  more  probable 
than  Merling's  (this  vol.,  i,  177).  H.  G.  C. 

Derivatives  of  Diphenylmethane  and  of  Benzophenone.    By 

W.  Staedel  (Ber.,  27,  2109— 2111).— 2-Nitrodiphenylmethane  when 
nitrated  yields  2:  4'-dinitrodiphenylmethane,  melting  at  118°,  hitherto 
known  as  ^-dinitrodiphenylmethane.  4-Nitrodiphenylmethane  yields 
4  :  4'-dinitrodiphenylmethane  (a)  melting  at  183°,  together  with  some 
of  the  2:4'  (^)  isomeride.  3-Nitrodiphenylmethane  yields  3:4'- 
dinitrodiphenylmethane,  melting  at  101 — 102°. 

These  diphenylmethane  derivatives  can  be  oxidised  to  the  corre- 
sponding derivatives  of  benzophenone.  Of  the  latter,  2-nitrobenzo- 
phenone,  when  nitrated,  yields  2  :  2'-dinitrobenzophenone  (7)  melting 
at    188**,   and   convertible  into  xanthone,  together  with    less  of  the 

2  :  3'  (e)  isomeride,  melting  at  126°.  4-Nitrobenzophenone  yields  a 
mixture  of  4:4'  (a),  4  :  2'  (S),  and  4 :  3'-dinitrobenzophenone,  melt- 
ing respectively  at  189°,  196°,  and  172°  ;  the  last  of  these  is  a  new 
substance.  3-Nitrobenzophenone  yields  3  :  3'-dinitrobenzophenone 
(y3)  melting   at  148 — 149°,    together  with    small    quantities   of    the 

3  :  2'  (g)  and  3  :  4'  isomerides.  C.  F.  B. 

Condensation  of  Aromatic  Alcohols  with  Nitro-hydrocarbons. 
ByL.  Gattkrmaxn  and  H.  Rudt  (Ber.,  27,  2293— 2297).— 2  :  4'- 
Binitrodiphenylmethane^  CH2(C6H4*N02)2,  is  obtained  when  paranitro- 
benzylic  alcohol  or  paranitrobenzylic  acetate  is  heated  with  nitrobenzene 
and  concentrated  sulphuric  acid  in  an  oil  bath  for  1^  hours  at 
130 — 140°.  It  crystallises  in  long,  silky,  colourless  needles,  and  melts 
at  103 — 104°.  When  reduced,  it  is  converted  into  2  :  4i'-diamidodi- 
phenylmethane  ;  this  crystallises  in  lustrous  leaflets,  melts  at  89 — 90°, 
and  turns  brown  on  exposure  to  air. 

2  :  4i'-Dinifrohenzophenone,  CO(C6H4']N'02)2,  is  obtained  by  oxidising 
dinitrodiphenylmethane  with  chromic  anhydride  in  acetic  acid  solu- 
tion. It  crystallises  in  stout,  pale  yellow  needles,  and  melts  at  175°. 
The    2  :  4:' -diamidobenzophenone   obtained  from  it  by  reduction,  crys- 
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tallises  in  yellow  prisms  containing-  alcohol,  wliicli  melt  at  104°,  and, 
after  drying  on  the  water  bath,  at  121  — 122°.  The  diacetyl-deriva- 
tive  crystallises  in  white  needles  and  melts  at  218°. 

8  :  4''Diliydrox!/heiizophenone,  obtained  from  the  amido-compound 
by  means  of  the  diazo-reaction,  crystallises  in  colourless  needles,  and 
melts  at  200°. 

3  :  S'-D'initrodiphenylmefha7ie,  obtained  in  a  similar  way  to  the  2:4'- 
compound,  crystallises  in  small  leaflets,  and  melts  at  172".  The 
dinitrobenzophenone  obtained  from  it  melts  at  151°  ;  the  diamido- 
benzophenone  crystallises  in  golden  yellow  needles  and  melts  at 
173 — 174°,  and  the  dihydroxvbenzophenone  melts  at  163  — 164°.  These 
benzophenone  derivatives  are  identical  with  those  obtained  by  the 
nitration  of  benzophenone. 

Bimtrophenyltulylmethane,  N'02-C6H4-CHo'C6H3Me-N"02  [CH^  :  NO2 
=  1:4;  CH2 :  Me :  NO2  =  1:3:4],  obtained  from  paranitrobenzylic 
acetate  and  orthonitrotoluene,  crystallises  in  long,  white  needles,  and 
melts  at  143°. 

Fhenylnitrotolylm ethane,  CHaPh'CeHuMe'NOo,  obtained  from  meta- 
nitrobenzylic  alcohol  and  orthonitrotoluene,  crystallises  in  nacreoas 
leaflets,  and  melts  at  139—140°.  E.  C.  H. 

Condensation  with  Formaldehyde.  By  M.  Schopff  (Ber.,  27, 
2321 — 2326). — 3  :  S'-DinitrodipJienylmethane  (m.  p.  174°)  is  formed 
under  certain  conditions  when  formaldehyde  is  heated  with  nitro- 
benzene and  sulphuric  acid  (D.R.P.,  67,001).  On  reduction,  it  yields 
3  :  S'-diamidodiphenyhyi ethane,  which  melts  at  47 — 48°. 

Compounds  resulting  from  the  condensation  of  formaldehyde  with 
ortho-,  meta-,  and  paranitrophenols  have  already  formed  the  subject 
of  various  patents  (D.R.P.,  72,490,  73,946,  and  73,951),  whilst  from 
meianitrodimetliylaniline  is  obtained  dinitrotetramethjldiamidodi- 
phenylmethane  [NMco  :  NO2  :  CH2  =1:3:4].  Employing  benzoic 
a<nd,  dipheny Imet/i a^ie-'S  :  S' -dicarboxylic  acid  is  formed,  soluble  with 
difficulty  in  water,  more  easily  in  methylic  and  ethylic  alcohols,  the 
solutions  exhibiting  green  fluorescence,  which  is  also  shown  when 
acetone  or  glacial  acetic  acid  is  the  solvent ;  it  melts  at  220 — 225°. 
For  purposes  of  comparison,  diphenylw etha^ie- A* :4i  -dicarboxylic  acid y\' as, 
prepared,  and  is  found  to  melt  at  290°.  It  is  formed  on  hydrolysing 
4:  ^'-dicyanudiphenijJme'hav.e,  which  may  be  obtained  in  large  crystals 
melting  at  165°.  The  solution  in  benzene  is  characterised  by  a  green 
fluorescence.  M.  O.  F. 

Condensation  Products  of  Orthoaldehydic  Acids  with 
Phenols.     By  A.  Bistrzycki  and  G.  J.  Oehlert  (Ber.,  27,  2632 — 

C  H 

2640). — Hydroxyjphenylphthalide,   1      ^CH*C6H4'OH,  is  obtained  by 

the  condensation  of  phthalaldehydic  acid  with  phenol  in  the  presence 
of  strong  sulphuric  acid.  It  melts  at  148 — 151'',  and  yields  anthra- 
cene when  distilled  with  zinc  dust.  The  m^?-o-compound  melts  at 
152 — 153°,  and  the  tZi6romo-derivative  at  223 — 224°.  The  acetyl- 
derivative  melts  at  125 — 126*5°. 


ORGANIC  CHEMISTRY.  GOl 

Metacresylphthalide,    i  ^^      >CH-C6H3Me'OH,    is    prepared    in    the 

same  way  as  the  foregoing  phthalide;    it  melts  at  169 — 170°. 
C  H 
Besorcylplithalide,    I         ]>CH-C6H3(OH)2,    separates    from    dilute 

alcohol  in  fine,  colourless  needles,  which  lose  1  mol.  HgO  at  120°,  and 
melt  at  130°.     The  rf/5romo-derivative  melts  at  197-5— 1995°. 

ri  XT 

OrcylphthaUde,  I '  >>CH-C6H3Me(OH)2,  forms  small,  colourless 
plates,  and  melts  at  241 — 242°,  ^y'h{\8t pyrogaUylphthaUde, 

J(^Q>CH.CeH2(OH)3, 

melts  at  175—177°. 

The  employment  of  opianic  acid  in  place  of  phthalaldehydic  acid 
gives  rise  to  meconin-derivatives  ;  nitro-  and  bromopianic  acids,  how- 
ever, do  not  condense  with  phenol. 

Hydro xyphe7iylmeconin,    •  ]>CH'C6H4*OH,  crystallises  in 

nodular  aggregates  of  needles,  and  melts  at  160 — 170°  ;  the  nitro- 
compound  melts  at  177'5 — 179°,  and  the  c?z6romo-derivative  crystal- 
lises from  glacial  acetic  acid  in  fine  needles,  melting  at  195*5 — 196'5°. 

Metacresylmeconin,     •  ^  ^  "^CH'CeHsMe'OH,  is  microcrystal- 

line.  M.  0.  F. 

Derivatives    of  Benzoylbenzoic    Acid.    By  A.  Hali.ee    and 

A.  GuYOT  {Compt.  re7id.,  119,  139 — 142). — When  phosphorus  penta- 

chloride  is  added  to  a  carbon  bisulphide  solution   of  benzoylbenzoic 

acid,  prepared  by  Fiiedel  and  Craft's  method,  there  is  an  energetic 

action    with    evolution    of    hydrogen    chloride    and   formation   of    a 

brown,  oily  liquid,  which    decomposes    readily  into    benzoylbenzoic 

acid  and  hydrogen  chloride.     If  this  liquid  is  dissolved  in  benzene, 

and  aluminium  chloride  is  added  to  the  solution,  diphenylphthalide  is 

obtained.     It  would  follow  that  the  product  of  the  action  of  phos- 

CClPh 
phorus  pentachloride  is  C6H4<[    p(^_!xO-     Moreover,  this    view  is 

supported  by  the  fact  that  if  in  the  preparation  of  diphenylphthalide 
from  phthalic  chloride,  an  insufficient  quantity  of  aluminium  chloride 
is  added,  benzoylbenzoic  acid  is  also  formed. 

Dimethylamidodiphenylphthalide,      I  ^      '>CPh*C6H4*!N'Me2,     is    ob- 

COO 

fained  by  adding  gradually  to  a  solution  of  benzoylbenzoic  acid  in  a 

large  excess  of  dimethylaniline,  the  calculated  quantity  of  phosphorus 

trichloride  also  dissolved  in  dimethylaniline,  the  temperature  of  the 

liquid    not    being  allowed   to  rise  above  50".      It    crystallises  from 

alcohol  in  white  crystals,  which  melt  at  119°  and  dissolve  in  most 

organic  solvents,  especially  on  heating.     It  combines  with  acids,  nnd 

the  hydrochloride  forms  white  plates  which  lose  their  hydrochloric 

acid  at  10<.>°  and  dissociate  readily  in  contact  with  water. 
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Dimethylamidotriphenylmethanecarhoxylic  acid, 

COOH-CeHrCHPh-CeHrNMez, 

is  obtained  quantitatively  by  the  action  of  zinc  on  a  hydrochloric 
acid  solation  of  the  phthalide,  or  better  by  the  action  of  sodium 
amalgam  on  an  alcoholic  solution.  It  crystallises  from  xylene  in 
small,  white  crystals,  which  melt  at  190°  and  are  only  slightly  soluble 
in  ordinary  solvents. 

Dimetliylamtdophenylanthranol,     C6H4<  i     /^  ^ ^  >C6Hi,       or 

O(Uxl) 

CeH^-C^  ^       ^    ^    ^  ^CsHa'NMeo,    formed  when  the    preceding    com- 

C(OH) 
pound  is   triturated   with  concentrated  sulphuric    acid,  is   a  yellow 
powder  which  crystallises  from  boiling  xylene  in  long,  golden-yellow 
needles ;  it  decomposes  before  it  melts.  C.  H.  B. 

Amidobenzoylbenzoic  acids  and  Dimethylanilinephthalein. 
By  A.  Hallee  and  A.  Guyot  (Gompt.  rend.,  119,  205— 207).— If,  in 
the  preparation  of  benzoylbenzoic  acid  (preceding  abstract)  dimethyl- 
aniline  is  employed  in  place  of  benzene,  the  product  is  dimethyl- 
amidobenzoic  acid.  The  dimethylaniline  must  be  dissolved  in  carbon 
bisulphide  in  order  to  avoid  its  decomposition  by  the  aluminium 
chloride.  The  product  is  dissolved  in  dilute  sulphuric  acid,  repre- 
cipitated  with  ammonia,  and  purified  by  dissolution  in  sodium  carbon- 
ate and  crystallisation  from  alcohol. 

Dimeth'jlamidobenzoylbenzoic  acid,  forms  yellow,  acicular  or  lozenge- 
shaped  crystals  which  melt  at  199°.  It  combines  with  acids  and  bases, 
forming  two  series  of  salts,  which  are  generally  readily  crystallisable. 
The  sodium  salt,  COONa-CgHi-CO-CeHi-NMea,  or 

^'^Q>C(ONa)-CeH,-NMe„ 

forms  white  crystals,  soluble  in  water  and  alcohol,  and  when  treated 
with  sulphuric  acid  yields  the  original  acid.  The  methylic  salt  is 
formed  quantitatively  when  a  solution  of  the  acid  in  methylic  alcohol 
is  saturated  with  hydrogen  chloride  ;  it  forms  large,  white  crystals 
melting  at  128"",  soluble  in  all  ordinary  solvents,  and  regenerating  the 
yellow  acid  when  hydroljsed.  The  formation  of  this  ethereal  salt 
would  seem  to  indicate  that  the  dimethylamidobenzoylbenzoic  acid 
has  a  carboxylic  function. 

The  dimetbylanilinephthalem  obtained  by  Fischer  by  the  action  of 
phthalic  anhj^dride  or  phthalic  chloride  on  dimethylaniline  in  presence 
of  zinc  chloride,  can  easily  be  prepared  by  the  action  of  phosphorus 
chloride  on  a  mixture  of  dimethylaniline  and  dimethylamidobenzuic 
acid,  the  yield  being  90  per  cent,  of  the  calculated  quantity. 

Methylic  tetraynethyldiainidotrijphenylmethanecarboxylate, 

COOMe-C6H,-CH(C6H4-NMe2)2, 

is  obtained  by  the  action  of  hydrogen  chloride  on  a  solution  in 
methylic  alcohol  of  the  acid  obtained  by  the  reduction  of  dimethyl- 
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anilineplithnlein  with  zinc  and  hydrocliloric  acid.  It  forms  beautiful, 
white  crystals,  only  slightly  soluble  in  alcohol  or  ether,  but  much 
more  soluble  in  chloroform,  especially  on  heating.  The  salts  usually 
crystallise  well.  The  zincochloride  crystallises  from  alcohol  in  white 
prisms. 

Diethylamidohenzoijlhenzoic  acid  and  its  derivatives  are  obtained  in  a 
similar  manner  by  substituting  diethylaniline  for  dimethylaniliue, 
and  they  have  the  same  general  properties.  The  acid  forms  yellowish 
crystals  melting  at  180".  BiethylanilinejpMlialein  crystallises  in 
needles.  C.  H.  B. 

Ortho-a-tricyanodibenzyl.  By  S.  Gabriel  and  T.  Poster 
{Ber.,  27,  2492— 2506).— The  authors  have  improved  the  method  of 
preparing  ortho-a-tricyanodibenzyl  (this  vol.,  i,  279).  When  the 
tricyano-derivative  is  heated  with  hydrobromic  acid  of  sp.  gr.  1*47, 
the  chief  poi-tion  of  the  product  consists  of  dibenzylorthu-oc-tricarh- 
oxyliviide  (cc-benzylhoviophthaliTnidurthocai^hoxylic  acid), 

^^.~|5|>CH-CH.-CeH.-C00H  ; 

this  crystallises  in  white,  microscopic,  flat  needles,  melts  at  242°,  and 
dissolves  in  ammonia  with  an  intense  yellow  coloration.  If  boiled 
with  acetic  anhydride,  the  a?2/i2/c?ro-compound, 

NH-CO  CO 

is  formed ;  it  melts  at  263°.  When  dibenzylortho-a-tricarboxylic 
imide  is  heated  with  methylic  alcohol,  potash  and  methylic  iodide,  it 
yields  Tnetliylic  cc-methyldibenzylorthotricarboxylmethylimide, 

^Q.^^^^>CMe-CH,-CeH,-COOMe, 

melting    at    145°,    together    with   a-methyldibenzylortJio-oc-tricarboxyU 

imide,   \      ^^  >CMe-CH2-C6H4-COOH,  melting  at  233—236°.  When 

the  former  of  these  compounds  is  cohobated  with  hydriodic  acid  of 
1*70  sp.  gr.,  ac-methyldibenzylortho-oi-tricarboxylmethylimide, 

L/U*L'6-ti4 

melting  at  145 — 147°,  is  obtained.  The  synthesis  of  the  last-named 
compound  was  attempted  as  follows: — a-Methylorthohomophthalic 
acid  was  evaporated  to  a  syrup  with  an  excess  of  aqueous  merhyl- 

amine,     whereby     a-dimethylhomophthalimide,     ^sH-iKr^r^^      >[r^, 

(m.  p.  64 — 66°),  was  obtained ;  this  was  converted  by  means  of  ortho- 
cyanobenzylic  chloride  into  orthocyanobeiizyl-a-dimethylhomophthal- 

imide,  '^^^^>CMe-CH,-CoH,-CN,   melting  at  117— 118°,  and  the 
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Intter,  when  lieated  with  liydrochloric  acid  at  220°,  gave  rise  to 
a,.7)iethyldcbenzijlortho-cc-tricarboxylic  acid, 

COOH-C6H4-CH./CMe(COOH)-CcH4-COOH, 
melting  at  160°.     The  anhydride  of  the  last-named  acid, 

COOH-C6H4-CH,-CMe<^^~  ?    , 

melts  at  183 — 184°,  and  is  formed  by  heating  the  acid  at  180°. 

When  the  yellow  ammcmiacal  solution  of  dibenzyltricarboxyl- 
imide  is  exposed  to  the  air,  a  colourless  ammonium  salt,  CnHieNaOg, 
sepaiates,  melting  at  1U7 — 198°.  The  corresponding  acid  crys- 
tallises with  1  mol.  H2O,  and  appears  to  be  oc-oxydibenzylortho-a.-tri- 

carboxylaminelactonic     acid,     COOH'C6H4'C(CONH2X        '1        ,  or 

pTT   .p    TT 

CONH2-C6H4-C(COOH)<_    '  ' '    ' ;    it   melts   and    decomposes    at 

(J  —  L>U 

128—130°,  and,  if  heated  at  150—160°,  it  yields  the  lactone  of  a-hydr- 

CO 0  CO— NH 

oxydibenzyltncarboxylimide,  I   ^  ^^^  ^^^C  H  -CO'     "^®^^^^o      ^^ 

239 — 24'1°.  "When  the  lactonamic  acid  is  boiled  with  alkali,  ammonia 
is   evolved,    and  the   lactone    of    a- hydroxy dibe7izyltricarboxylie   acid, 

COOH-C6H4-CH2-C(COOH)<^«Q_*>0,  is   formed;    this   melts   and 

decomposes  at  204 — 207°.  In  the  hope  of  obtaining  a  salt  of  the 
corres],)onding  acid,  this  lactone  was  boiled  with  barium  hydroxide, 
and,  after  removing  the  excess  of  barium  with  carbonic  anhydride, 
the  filtrate  was  evaporated  in  a  vacuum  ;  the  salt  obtained  had,  how- 
ever, the  composition  CnHioOeBa  -f  H2O.  and  was,  therefore,  a 
derivative  of  the  lactone.  If  the  lactone  is  heated  at  220°,  it  yields 
J.  Wislicenus'  hydrodiphthalolactonic  acid  (Bur.,  17,  2181),  which  is 
also  probably  identical  with  the  lactone  (m.  p.  201°)  obtained  by 
Ephraim  (Abstr.,  1891,  1493;  compare  also  Hasselbach,  Annalen, 
243,  253). 

When  the  yellow  solution  of  homophthalimide  in  potash  is  exposed 
to  the  air,  the  colour  gradually  disappears ;  no  oxidation,  however, 
takes  place,  homophthalaniic  acid  being  formed.  If  an  alkaline 
solution  of  a-benzjlhomophthaliniide  is  exposed  to  the  air  it  is 
oxidised,  and  oc-hydroxydibenzylorthodicarboxylic  acid, 

CHoPh-C(OH)(COOH)-C6H4-COOH, 

is  produced;  this  melts  at  130 — 133°,  and  gives  a-benzylphthalide 
(m.  p.  60 — 61°)  when  heated  at  180°.  When  a  solution  of  a-benzyl- 
phthalide in  potash  is  evaporated  and  the  residue  heated  at  212°,  the 
isomeric  stilbeneorthocarboxylic  acid,  CHPh!CH*CcIl4'C00H  (m.  p, 
158— 160°),  is  formed.  A.  R.  L. 

Action  of  Sodium  on  Monobromomesitylene.  By  P.  Jax- 
NASCH  and  M.  Weileb  {Ber.,  27,  2521 — 2526). — The  authors  have 
obtained  two  isomeric  dimcsityls,  C18H22,  by  heating  bromomesitylene 
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wifch  sodium  in  presence  of  benzene  or  ether.  The  compound  com- 
prisiug  the  minor  portion  of  the  product  is  a  solid,  crystallising  in 
small  plates  having  a  feeble  flnorescence  resembling  that  of  anthracene  ; 
it  melts  at  78 — 79°,  and  boils  at  330°  (corr.).  Two  tetranitro-derivsi- 
tives  were  prepared  from  this  solid  hydrocarbon,  the  one  melting  at 
205 — 2()6°  and  the  other  at  158 — 1*50° ;  a  tetrahromo-deriYHtive 
melting  at  170 — 171°,  and  a  /^ea;a6rom(>- derivative  melting  at  280'', 
were  also  prepared.  The  major  portion  of  the  product  consists  of  a 
liquid  dimesityl  which  boils  at  312 — 320°,  and  has  a  bluish  fluo- 
rescence ;  it  yields  a  ^e^ra//2^?'o- derivative  melting  at  233°,  and  a  com- 
plex mixture  of  bromo-derivatives  which  have  not  as  yet  been 
separated.  A.  R.  L. 

/3-HydroxynapMhoic  acid  (m.  p.  216°).  By  H.  Gradenwitz 
(Ber.,  27,  2621—2624;  compare  R.  Hirsch,  Abstr.,  1893,  i,  476;  R. 
Mohlau,  this  vol.,  138). — This  acid  is  now  known  to  be  2  :  3-hydroxy- 
naphthoic  acid  (S.  v.  Kostanecki,  this  vol.,  i,  91).  The  author  has 
reduced  2  :  3-chloronaphthoic  acid  with  sodium  amal^ram,  and  ob- 
tained the  dihydro-y3-naphthoic  acid  which  melts  at  160°.  The  fol- 
lowing derivatives  of  2  :  3-hydroxynaphrhoic  acid  are  described  for 
the  first  time. 

1:2:  3-BromhydroxynaphtJioic  acid,  OH'CioHsBr'COOH,  is  formed 
on  brominating  the  acid  in  glacial  acetic  a(;id.  It  is  deposited  from 
acetic  acid  in  long,  yellow  needles,  and  melts  and  de(;omposes  at 
233 — 235°;  the  silver,  lead,  and  harium  salts  are  not  readily  soluble. 

The  monochlorinated  acid  is  obtained  by  the  direct  action  of  chlorine  ; 
it  melts  and  decomposes  at  231 — 233°.  The  mononitro-acid  has  been 
already  described  by  S.  Robertson  (this  vol.,  i,  137)  ;  its  methylic  salt, 
]S'02'C,oH5(OH)'COOMe,  is  obtained  by  nitrating  the  methylic  salt  of 
y^-hydroxynaphthoic  acid.  It  separates  from  acetic  anhydride  in 
lustrous  yellow  plates,  and  melts  at  189°.  When  reduced  with  tin 
and  hydrochloric  acid,  it  yields  the  methylic  salt  of  amido-2  :  3-hydr- 
oxynaphthoic  acid  ;  this  crystallises  from  methylic  alcohol  in  yel- 
low needles  mehing  at  106°.  From  this  substance  by  oxidation, 
methylic    ld-na,phthaqui7wnecarhoxylate,   C]oH502*COOMe,  is    obtained. 

Methylic  f:i-naphthaquinolcarboxylate  [OH  :  OH  :  COOMe  =  1:2:3] 
is  formed  when  the  methylic  salt  of  amidohydroxynaphthoic  acid  is 
heated  with  dilute  sulphuric  acid.  It  crystallises  from  methylic 
alcohol  in  yellowish  needles  which  melt  at  99°. 

The  ace^v/Z-dcrivative  of  2 : 3-hydroxyT)aphthoic  acid  melts  at 
176—177°,  and  its  methylic  salt,  OAc-CioHtt'COOMe,  crystallises  in 
silky  needles  melting  at  101°.  *M.  0.  F. 

Nitro-/3-diazonaphthalenes.  By  F.  Gaess  and  A.  Ammelburg 
(Ber.,  27,  2211 — 2215). — l^' -Nitronaphthalene'2  : 1-diazoxide  is  ob- 
tained by  boiling  1  : 3'-dinitro-2-diazonaphthalene  with  absolute 
alcohol,  nitrous  acid  being  eliminated  ;  the  same  result  is  attained  by 
agitating  the  solution  of  the  diazo-derivative  with  ice.  It  forms 
golden-yellow  plates  which  explode  at  142 — 145°.  Heated  with 
hydrochloric  acirl,  it  yields  a  compoimd  which  crystallises  in  yellow 
needles,  and  melts  at  178°.     The  diazoxide  is  easily  reduced  with  tin 
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and  hydrochloric  acid,  the  stannocbloride  of  the  resulting  base  sepa- 
rating in  colourless  needles.     The  ace^T/Z-derivative  melts  at  261°. 

V -Nitronaplithalene-2  :  1-diazoxide  is  obtained  in  a  similar  manner 
to  the  foregoing  compound.  It  explodes  with  great  violence  at 
155—156°. 

An  aqueous  solution  of  l-nitro-2-diazonaphthalene  spontaneously 
undergoes  change,  with  formation  of  naphthalene-2 :  1-diazoxide 
(Bamberger,  this  vol.,  i,  295);  at  the  same  time,  a  black  crystalline 
compound  is  formed,  which  explodes  at  115°.  M.  0.  F. 

Products  of  the  Reduction  of  Alkylated  Azo-colours  of  the 
Naphthalene  Series.  By  O.  JN".  Witt  and  H.  v.  Helmolt  (J5er.,  27, 
2351 — 2857). — Of  the  two  bases  obtained  by  the  reduction  of  ethoxy- 
anilineazo-a-napbthol,  one  has  been  already  described  (Abstr.,  1892, 
863).  The  remaining  one  forms  a  hydrochlorirle  which  dissolves 
readily  in  water,  and  crystallises  in  pale  blue  needles. 

When  ethoxyparatoluidineazo-a-naphthol  is  reduced,  ethoxypara- 
tohjlorthodiarnidonaphthalene, 

OEt-CioH5(NH2)-NH-C6H4Me  [OEt  :  ISTH^ :  NH-CeH^Me  =  1:3:4], 

is  formed.  It  is  deposited  from  petroleum  in  colourless  needles, 
and  melts  at  118 — 119°.     With  benzile,  it  condenses  to  form  etlioxy- 

paratolylnaphtJiostilbazonuim  chloride,  OEt'CioH5<^  I  M       , 

JN C  Ph 

which,  when  heated  at   130°  with  alcoholic  ammonia,  yields  a  suh- 

stance  belonging  to  the  saffranine  group. 

Ethoxyphenylnaphthotartrazonium  chloride, 

^^''^^^^^<^ t^-COOH 

is  obtained  by  warming  ethoxydiamidophenylnaphthalene  {loc.  cit.) 
with  sodium  dihydroxytartrate  in  acetic  acid  solution  on  the  water 
bath.  The  solutions  in  water  and  alcohol  exhibit  a  brilliant  green 
fluorescence,  whilst  the  solution  in  strong  sulphuric  acid  is  dark 
red,  becoming  yellow  on  dilution.  The  homologue,  ethoxyparatolyl- 
naphthotartrazonium  chloride,  is  obtained  in  an  analogous  manner  ; 
it  forms  hygroscopic,  red  needles,  and  hydrochldric  acid  causes  a 
yellow  anhydride  to  separate  from  the  aqueous  solution. 

M.  0.  F. 
Products  of  the  Reduction  of  Alkylated  Azo-colours  of  the 
Naphthalene  Series.    By  O.  N.  Witt  and  A.  Buntrock  (5er.,  27, 
2358 — 2363). — Fheneto'ilazo-oc-ethoxynaphthalene, 

OEt-CeH^-NiN-'CioHe-OEt, 

is  prepared  by  heating  phenolazo-a-naphthol  with  ethylic  bromide 
and  alcoholic  potash.  It  is  deposited  from  alcohol  and  from  benzene 
in  yellowish -red  needles  and  prisms  having  a  blue  reflex ;  the 
melting  point  is  122 — 123°.  Phenolazo-a-ethoxynaphthalene, 
OH-C6tl4-N:N*CioH6*OEt,  is  formed  by  uniting  with  phenol  the  azo- 
compound  obtained  by    diazotising  paramido-a-naphthol.     It  melts 
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at  171°.  PhenetoUazo-x-naphthol,  OEr/CsHrXiN-CioHfi-OH,  is  formed 
when  diazotised  phenetidine  combines  with,  a-naphthol.  It  melts 
at  168°,  dissolves  in  dilute  potash,  and  forms  a  bluish -violet  solution 
with  strong  sulphuric  acid. 

When  reduced,  phenetoilazo-a-ethoxynaphthalene  yields  ethoa-y- 
amidonaphthylphenetid'ine,  OEt-CRHi-N'H'CioH5(JSH2)-OEt,  which 
forms  snowy  needles  melting  at  108°  and  becoming  red  when  ex- 
posed to  the  air.     It  condenses  with  benzile  to  form  dietJwxyphenyl- 

77     -7      ^-n.^  XT  ^NCl(C6H4-OEt>CPh      _ 
naphthostilhazonium  chloride,  OEt-OioH5<  I  n-nx.'      ^^® 

action  of  alcoholic  ammonia  on  the  latter  converts  it  into  the  soffranine, 

NCl(C6H4-OEt)-CPh       ,  . 
NH2-CioH5<  I  ______  JJ       ;    this  crystallises  with  1H,0  in  red 

needles,  and  melts  at  150".     The  platinocliloride  is  red. 

M.  0.  F. 
Phenyl./3-naplitliylaniinesulphonic  acids  and  Derived  Azo- 
colours.  By  K.  Lesser  (Ser.,  27,  2363— 2370).— When  phenyl-/:^- 
naphthylamine  is  sulphonated,  a  mixture  of  phenyl- 2-naph thy lamine- 
4'-snlphoRic  acid  and  phenyl-2-naphthylamine-l'-sulphonic  acid  is 
formed  (D.R.P.  58649).  By  the  action  of  diazobenzenesulphonic 
acid  on  the  former  of  these  acids,  a  colonring  matter  is  obtained 
which  yields  pheno7iaphthazinesulphonic  acid  when  boiled  with  hydro- 
chloric acid.  This  compound  crystallises  in  lustrous,  brown  needles, 
and  dissolves  in  water  and  alcohol,  giving  a  red  coloration  with 
sulphuric  acid.  From  the  mode  of  formation,  its  constitution  is 
1 

SotH-CioH5<^?^C6H4    (compare    O.    jS".    Witt,  Abstr.,    1887,    591). 

2 

When  fused  with  potash,  the  corresponding  eurliodole  is  formed,  the 
potassium  salt  of  which  is  deposited  from  the  melt  in  green  crystals, 
dissolving  in  water  to  a  red  solution ;  from  the  latter,  acetic  acid 
liberates  the  free  eurhodole  in  the  form  of  a  brown  precipitate. 
The  colouring  matter  obtained  by  the  interaction  of  diazobenzene- 
sulphonic   acid    and    phenyl- 2-naplithylamine-4'-sulphonic  acid,  has 

2  4'  1 

the  constitution  iS'HPh-CioH6(S03H)-N'2-C6H4-S03H.  On  reduction 
with  stannous  chloride  and  hydrochloric  acid,  the  corresponding 
plienylnaphthalenediaminesulphonic  acid  is  formed. 

The  colouring  matter  obtained  in  an  analogous  manner  from 
phenyl-2-naphthylamine-l'-sulphonic  acid,  crystallises  fi-om  hot  water 
in  fine,  orange-coloured  needles;  on  adding  hydrochloric  acid,  the 
free  acid  separates  in  the  form  of  a  bluish-violet  precipitate.  It 
yields  an  acid  on  reduction,  which,  however,  does  not  unite  with 
benzile  or  dihydroxy tartaric  acid,  and  fails  to  give  the  charac- 
teristic green  coloration  with  ferric  chloride.  With  a-naphthol 
in  the  presence  of  potassium  ferricyanide,  it  gives  rise  to  an  indo- 
phenol,  and  as  this  reaction  is  peculiar  to  paradiamine-derivatives 
of  the  benzene  series,  it  is  clear  that  the  azo-group,  in  the  first 
instance,  must  have  entered  the  benzene  ring,  taking  up  the  para- 
position  to  the  naphthylamine  residue.     A  comparison  of  the  colour- 
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ins  matter  with  the  amaionium  salt  of  phenylamidoazobenzene- 
sulphonio  acid  removes  all  doubt  on  this  point.  M.  O.  F. 

Naphthylbenzenesulphonamid.es  and  Naphthyltoluenesul- 
phonamides.  By  0.  ^.  Wn  r  and  G.  Schmitt  (Ber.,  27,  'z;370— 
2377  ;  compare  Hinsberg,  Abstr.,  1891,  49). — These  compounds  are 
prepared  by  the  action  of  benzenesulphonic  or  tolnenesiilphonic 
chloriiie  on  naphthylaniine  in  the  presence  of  caustic  potash. 

a,-Naphthylbenzenesulphonanude,  a-Ciotl7-NH*S02'C6tl5,  forms  white, 
silky  needles  and  melts  at  166 — 167°.  Like  all  these  substances,  it 
dissolves  readily  in  caustic  alkali,  less  easily  in  ammonia  and  alkali 
carbonvites.  The  (3- compound  melts  at  102 — 103".  oc-Naphthyltoluene- 
parasulpho7iainide,  a-CioH7'NH'S02*C7H7,  is  obtained  in  transparent 
prisms,  which  melt  at  157*^;   the  ft-compou7id,  melts  at  133°. 

These  four  compounds  react  with  azo-derivatives  ;  a-naphthyl- 
tolueneparasulphonarnide  and  diazobenzenechloride  yielding  an 
orange  colouriny^  matter,  which  crystallises  from  alcohol  in  needles, 
and  melts  at  201°.  It  is  identical  with  the  substance  obtained  by  the 
action  of  tolueneparasulphonic  chloride  on  anilineazo-a-naphthyl- 
amine.  Reduction  leads  to  the  formation  of  paranaphtliylene- 
diaraine  hydrochloride  and  tolueneparasulphonic  chloride.  Diazo- 
benzenesulphonic  acid  and  diazotised  naphthionic  acid  also  form 
dyes  with  a-naphthyltolueneparasulphonamide,  whilst  from  diazo- 
benzene  chloride  and  /3-naphthyltolueneparasalphonamide  a  red 
crystalline  compound  is  obtained,  which  melts  at  185°,  and  from 
diazobenzenesulphonic  acid  a  substance  crystallising  in  scarlet 
needles.     Associated  with  the  latter  is  a  colourless  substance,  having 

N 
the  constitution  CioH6<C  •  ^N*C6H4'S03K,  formed  by  the  oxidation  of 

the  colouring  matter ;  when  this  salt  is  heated  in  a  closed  tube 
with  fuming  hydrochloric  acid  at  210°,  the  parent  substance, 
phenylazimidonaphthalene  is  obtained.  M.  O.  F. 

Sulphonation  in  the  Naphthalene  Series.  By  0.  Dkessel 
and  R.  Kothp:  (^Ber.,  27,  2137 — 2154). — In  continuation  of  their  in- 
vestigations of  this  subject  (this  vol.,  i,  378),  the  authors  have 
examined  tlie  action  of  fuming  sulphuric  acid  on  1  :  I'-naphthyl- 
aminesulphonic  acid,  and  find  that,  in  addition  to  sulphonation,  the 
amido-  and  sulphonic-groups  in  the  peri-position  condense,  with  elimi- 
nation of  water,  the   substances  formed  being  sulphouic  acids  of  the 

compound  CioHe-c^  i       ,  which  the  authors  term  naphthosultam,  corre- 

k5U2 

spending  to  the   similar   anhydride  of  1  :  I'-amidonaphthol,  to  which 

Erdmann  has  given  the  name  naphthosultone. 

SO 
l:l'-Nap'hthos'uUam-2:  A-disulphonic   acid,     i  ^^CioH4(S03H)2,    is 

obtained  by  heating  the  acid  sodium  salt  of  1-naphthylamine- 
4:  I'-disul phonic  acid  with  fuming  sulphuric  acid  at  80 — 90°  for  5 — 6 
hours.  It  is  isolated  in  the  usual  manner  as  the  sodium  salt, 
CioHiNSaOgNaa  +  S^H-^O,  which  crystallises  in  large  yellow  plates, 
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and  is  extremely  stable,  undergoing  no  change  when  heated  at  180°; 
it  is  totally  unacted  on  by  nitrous  acid,  and  dissolves  readily  in  water, 
giving  solutions  showing  a  fluorescence  similar  to  that  of  fluorescein. 
On  adding  hydrochloric  acid,  it  yields  the  disodium  salt,  which 
crystallises  in  slender,  colourless  needles,  the  solution  of  which 
rapidly  decomposes  carbonates  with  evolution  of  carbonic  anhydride. 
All  attempts  to  convert  the  acid  into  the  correspondingf  naphthyl- 
aminetrisul  phonic  acid  have  been  unsuccessful,  the  naphthosultam 
ring  being  extremely  stable. 

When  the  above  sodium  salt  is  fused  with  soda  at  180 — 190°,  it  is 
converted  into  the  sodium  salt  of  l-amido-V -naphthol-2  :  ^-disulphonic 
add,  SO,n'C,oB.i(OR)(NB.,ySO,'Nii  -r  H,0,  which  crystallises  in 
slender,  colourless  needles  ;  its  alkaline  solution  shows  a  green  fluores- 
cence. By  the  action  of  soda  at  270°,  the  amido-group  is  also  dis- 
placed by  hydroxyl,  with  formation  of  1  :  V-dlhydroxynaphthalenedi- 
sulphonic  acid,  whose  basic  sodium,  salt,  ONa'CioH4(OH)(S03Na)2  + 
4H2O,  crystallises  in  oblique  prisms  or  plates  having  a  greenish 
fluorescence.  When  heated  with  20  per  cent,  fuming  sulphuric  acid  at 
160°,  it  is  converted  into  1  :  l'-dihydroxynaf>hthalene,  proving  that  the 
above  amidonaphtholdisulphonic  acid  is  derived  from  1  ;  I'-amido- 
naphthol.  That  the  sulphonic  groups  occupy  the  2:4  positions  is 
shown  by  the  fact  that  the  naphtholtrisulphonic  acid  obtained  from 
naphthosultone  (which,  as  will  be  proved  later,  is  l-naphthol-2  :4:  1- 
trisulphonic  acid)  yields  the  same  dihydroxyuaphthalenedisulphonic 
acid  on  fusion  with  soda. 

l-Naphthol-2  :  4  :  I'-trisulphonic  acid  is  obtained  by  the  action  of 
fuming  sulphuric  acid  on  naphthosultone  or  on  l-naphthol-4  :  I'-disul- 
phonic  acid,  and  is  isolated  in  the  usual  manner  as  the  sodiwm  salt, 
OH*CioH4(S03Na)3  -h  1^H.>0  ;  this  is  a  white,  sandy,  crystalline 
pow^der,  which  is  coloured  deep  blue  by  ferric  chloride  in  aqueous 
solution;  its  alkaline  solutions  show  a  deep  green  fluorescence.  lb 
is  incapable  of  yielding  azo-colours,  which  renders  it  probable  that 
the  third  sulphonic  group  occupies  the  2-positioT]  ;  this  is  shown 
conclusively  by  the  fact  that  on  treatment  with  sulphuric  and  nitric 
acid  two  of  the  sulphonic  groups  are  displaced  by  nitro-groups,  with 
formation  of  the  colouring  matter  "  brilliant  yellow,"  which  is 
l-naphthol-2  :  4'-nitro-l'-sulphonic  acid. 

SO 

1  :  V -Naphthosultamtrisulphonic  acid,  1  ^CioH3(S03H)3,  is  ob- 
tained by  treating  l-naphthylamine-3  :  3'  :  I'-trisulphonic  acid  with 
fuming  sulphuric  acid  at  70 — 80°;  its  trisodium  salt,  with  4H2O, 
crystallises  in  stellate  groups  of  white,  microscop  c  needles,  and  does 
not  yield  fluorescent  solutions.  The  tetrasodium  salt,  with4H20,  is  an 
indistinctly  crystalline,  yellow  mass,  and  the  bariwti  salt  a  yellow, 
crystalline  powder.  The  formation  of  this  acid  shows  that  Armstrong 
and  Wynne's  sulphonation  rule  does  not  hold  invariably,  not  only  iu 
the  (3-,  but  also  in  the  a-series. 

The  additional  sulphonic  group  probably  occupies  the  4-position,  bat 
this  has  not  been  proved  with  certaiiity  ;  it  is  very  readily  eliminated 
by  the  action  both  of   acids  and  of  alkalis,  with  formation  of  1-1'- 

TOL.  LXVI.   i.  2   u 


610  ABSTRACTS  OF  CHExMICAL  PAPERS. 

7iaphthosuUam-S  :  S'-disulphonic  acid,  the  trisodlum  salt  of  which, 
with  4H2O,  crystallises  in  deep  yellow,  microscopic,  rhombic  plates, 
whilst  the  disodium  salt  forms  spherical  ap'gregates  of  colourless, 
microscopic  needles.  By  fusion  with  soda,  these  salts  are  converted 
into  1  :  l'-amidonaphthoi-3  :  3'-sulphonic  acid  (D.R.P.  69,722  and 
67,062).  Its  acid  sodium  salt  crystallises  with  l^H.^O  in  asbestos-like 
ao-are^-ates  of  needles,  the  dilute  solutions  of  which  have  a  bluish- 
red  fluorescence,  which  changes  to  reddish- violet  on  addition  of 
alkalis. 

When  2-naphthylamine-3'  :  I'-disnlphonic  acid  is  heated  with 
fuming  snlphuric  acid,  a  compound  is  obtained  which  no  longer 
reacts  with  nitrous  acid.  No  anhydro-ring  similar  to  that  of  the 
naphthosultam  derivatives  is  formed  in  this  case,  but  the  amido- 
group  itself  is  sulphonated,  the  new  compound  being  3' :  I'-c/mtZp^o- 
naphthyl-2-sulphaminic  acid,  S03H-N'H-CioH5(S03H)2;  its  barium 
salt  crystallises  with  IOH2O  in  orange-yellow  needles,  the  potaf^sium 
salt  with  IH2O  in  lustrous,  oi-ange-red  needles,  which  on  heating 
chano-e  to  white,  owing  to  the  formation  of  sulphuric  acid  and 
the  3' :  I'-disulphonic  acid.  The  same  reaction  readily  takes  place  in 
solutions  of  the  salts,  especially  in  presence  of  acids.  On  further 
heating  with  fuming-  sulphuric  acid,  it  undergoes  a  somewhat  remark- 
able change,  the  sulphonic  group  migrating  from  the  amido-group  to 
the  I'-carbon  atom,  with  formation  of  2-naphthylamine-3  :  3'  :  I'-tri- 
siilphonic  acid  (D.R.P.  27,378),  the  acid  potassium,  salt  of  which  crys- 
tallises with  l^HgO  in  lustrous,  white  needles.  H.  G.  C. 

Anthraquinoneoxime.  By  E.  Schunck  and  L.  Maechlewski 
{Ber.,  27,  2125— 2127).— Anthraquinoneoxime,  C0<^'!!^>  CiN-OH, 

v^6-tl4 

is  readily  obtained  by  Goldschmidt's  method  (Abstr.,  1884,  62), 
namely,  heating  anthraquinone  with  alcohol  and  hydroxylamine 
hydrochloride  at  180°,  and  can  be  separated  from  the  unaltei-ed  quinone 
by  trcHting  with  alkalis,  filtering,  and  reprecipitating  the  oxime  with 
acid.  It  crystallises  from  dilute  alcohol  in  pale  yellow,  matted,  slender 
needles,  commences  to  sublime  at  about  200°,  and  melts,  when  quickly 
heated,  at  224°.  It  dissolves  in  alkalis,  forming  a  reddish-brown 
solution,  which  is  re  precipitated  by  carbonic  anhydride  ;  it  is  very 
stable  towards  hot  concentrated  sulphuric  acid  and  towards  Beck- 
mann's  mixture.  It  is  not  acted  on  by  acetic  chloride,  but  readily 
yields  alkyl-deriv^atives,  the  methyl-  and  e^/i^/^ derivatives  crystallising 
in  pale  yellow,  matted  needles,  and  the  henzyl-deriYative  in  golden- 
yellow  needles;  these  are  all  decomposed  by  hydriodic  acid,  and 
therefore  contain  the  alkyl-group  in  combination  with  the  oxygen. 

The  determination  of  the  molecular  weight  in  Beckmann's  appa- 
ratus gave  results  agreeing  with  the  above  formula.  H.   G.  C. 

Oxidation  of  Cyclic  Compounds.  Bv  G.  Wagner  (Ber.,  27, 
2270 — 2276  ;  compare  this  vol.,  i,  469). — The  author  has  oxidised 
French  turpentine  under  the  conditions  previously  described  for 
mentheue.    The  product  is  separated  into  two  fractions  boiling,  under 
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14  mm.  pressure,  at  122 — 124°  and  145 — 147°  respectively;  both 
these  fractions  are,  however,  mixtures.  The  fraction  of  higher  boiling 
point  gives  analytical  results  agreeing  with  those  required  for  pinene 
grlycol,  C10H18O2.  With  carbanil,  it  yields  a  compound  containing 
nitrofren,  and  when  dehydrated  by  boiling  with  a  few  drops  of  hydro- 
chloric acid,  is  converted  into  an  oil  which  distils  at  180 — 220°. 
The  chief  portion,  however,  distils  at  18G — 190°,  and  when  treated 
with  bromine  yields  pinol  bromide,  melting  at  92 — 93° ;  the  higher 
fractions  yield  a  small  quantity  of  a  crystalline  oxime.  Besides 
these  dehydration  products,  a  third  is  obtained  which  is  not  volatile 
with  steam,  crystallises  in  quadratic  tablets,  melts  at  191 — 191*5°, 
and  has  the  composition  CioHisOa,  and  is  probably  an  a-glycolen. 
From  the  fraction  boiling  at  145 — 147°,  the  author  has  separated  a 
compound  melting  at  7Q — 78°,  probably  the  pure  glycol.  This  does 
not  react  with  hydroxylamine  or  ammoniacal  silver  solution,  although 
the  fraction  boiling  at  145 — 147°  does. 

The  fraction  of  lower  boiling  point  (122 — 124°),  CmHieOg,  has  the 
composition  of  a  ketoalcohol ;  it  does  not,  however,  react  with 
carbanil.  After  remaining  some  time,  it  deposits  crystals  which  melt 
at  97°,  and  yield  a  crystalline  oxime,  CioHi6(NOH)2,  melting  at  l.SO°. 

E.  C.  R. 

Terpene-like  Hydrocarbons  in  Petroleum.  By  R.  Zaloziecki 
(Ber.,  27,  2081 — 2087). — A  liquor  was  investigated  that  had  been 
obtained  in  the  puriBcation  of  a  mixture  of  crude  petrolennns  from 
Potok  and  Wietirno.  It  was  distilled  with  steam,  then  extracted 
with  ether,  and  again  distilled  with  superheated  steam  ;  the  pro- 
ducts were  united  and  subjected  to  repeated  fractionation,  and  the 
fractions,  boiling  respectively  at  160 — 170°  and  170 — 180°,  were 
selected  for  further  treatment.  They  were  fractionated  until  they 
yielded  products  boiling  respectively  at  160 — 165°  and  175 — 180°, 
and  these  were  then  treated  separately  with  concentrated  sulphuric 
acid.  In  this  way,  an  oil  (1)  was  obtained,  partly  polymerised  but 
otherwise  unaltered,  and  approximately  of  the  composition  CnH2„_4; 
when  treated  with  bromine,  it  yielded  a  tetrabromodihydrocumene 
melting  at  186°  (uncorr.)  in  the  first  case,  and  a  tetrabromodihydrocy- 
mene,  melting  at  205°,  in  the  second.  On  adding  water  to  the 
sulphuric  acid  solution,  an  oil  (2)  separated  out  containing  oxygen, 
and  apparently  a  hydroxyl-derivative.  Dissolved  in  the  water  there 
lemained  a  sulphonic  acid;  the  barium  salt  of  this,  when  hydrolysed 
with  hydrochloric  acid,  yielded  (3)  an  oil,  which,  when  nitrnted, 
formed  in  the  first  case,  trinitroparaethyltoluene  melting  at  92°, 
and  in  the  second  a  trinitrocymene  melting  at  126°  (uncorr.). 

C.  F.  B. 

Linalolene.  By  F.  W.  Semmler  {Ber.,  27,  2520—2521).— 
Linalolerie,  Ci„His,  is  obtained  by  reducing  linalool  with  sodium  and 
absolute  alcohol,  or  better,  by  heating  linalool  with  zinc  dust  in  a 
sealed  tube  at  220—230°.  It  boils  at  165—168°,  has  a  sp.  gr.  at  20° 
of  07882,  and  a  specific  refractive  power  hd  =  1*455  ;  from  these 
values  it  follows  that  linalolene  contains  two  doubly-linked  carbon 
atoms,  and  therefore,  like  linalool,  belongs  to  the  olefine  series  of 
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compounds.  This  view  receives  farther  support  from  the  fact  that 
linalolene,  like  the  hydrocarbons  of  the  citral  series,  when  heated  on 
tlie  water  bath  with  concentrated  sulphuric  acid,  undergoes  isomeric 
transformation  into  a  hydrocarbon  {cyclolinalolene)  boiling  at 
165 — 167°,  having  a  specific  gravity  at  17°  of  0*8112,  and  a  speciOc 
refractive  power  nj)  =  1'4602,  and  therefore  containing  but  one 
doubly-linked  carbon  atom.  A.  R.  L. 

Action  of  Sulphuric  acid  on  Camphene.  By  G.  Bouchardat 
and  J.  Lafont  (Gompt.  rend.,  119,  85 — 87). — Concentrated  sulphuric 
acid  acts  energetically  on  camphene,  bat  the  action  is  less  violent  than 
with  terebenthenes  and  terpilenes,  the  development  of  heat  is  less, 
and  the  products  are  different. 

When  racemic  camphene  is  mixed,  drop  by  drop,  with  one-tenth 
its  weight  of  monobydrated  sulphuric  acid,  the  vessel  being  cooled,  a 
bomogfineous,  almost  coloarless  liquid  is  formed,  without  any  separa- 
tion of  brown  resinoas  acid  substances.  The  chief  product  is  the 
ether  of  inactive  camphene  boriieol,  C4oH3t09.  It  forms  long,  chan- 
nelled, rhombohedral  prisms,  which  melt  at  90 — 91°,  and  boil  at  322° 
under  normal  pressure,  without  undergoing  any  notable  decomposi- 
tion. Bromine  yields  an  unstable  additive  product,  and  phosphorus 
pentachloride  is  without  action  on  solutions  in  light  petroleum  at  the 
ordimry  temperature.  Hydrochloric  acid  saturated  at  0°  has  no  action 
on  the  compound  at  100°,  but  at  150°  converts  it  into  camphene 
hydrochloride.  Faming  nitric  acid  attacks  it  in  the  cold  with  form- 
ation of  camphor,  and  an  acetic  acid  solution  of  chromic  anhydride 
likewise  oxidises  it  to  camphor.  Acetic  anhydride  is  almost  without 
action,  but  at  200°  a  small  quantity  of  camphene  is  formed. 

The  other  products  are  borneolsulphonic  acid,  which,  by  hydro- 
lysis, yields  the  borneol  of  inactive  camphene,  and  a  small  quantity 
of  polymerides  of  camphene,  the  most  abundant  being  C4oU32- 

The  pame  ether  of  the  borneol  is  obtained  in  small  quantity  by 
treating  the  camphene  with  a  mixture  of  glacial  acetic  acid  and  sul- 
iphuric  acixl,  bat  in  this  case  the  principal  product  is  the  borneol 
acetate  of  camphene  borneol.  G.  H.  B. 

Tine  Tar.  By  A.  Renard  (Compt.  rend.,  119,  165—166). — Pine 
tar  of  sp.  gr.  1"054  was  found  to  contain  water,  3'5  ;  hydrocarbons 
boiliTig  below  300°,  12"0  ;  hydrocarbons  boiling  between  300°  and  360°, 
45-0;  phenols,  18*0;  resin  rich  in  retene,  21-5  =  100-00°.  In  order 
to  isolate  the  terebenthene,  the  fraction  boiling  between  160°  and 
180°  is  boiled  with  sodium  to  remove  oxygen  compounds,  and  is  then 
fractionated.  The  terebenthene  boils  at  171 — 174°;  sp.  gr.  at  0°  = 
0'866 ;  rotatory  power,  [a]i,  =  19*1°  ;  refractive  index,  1'4785  ;  vapour 
density,  46.  It  absorbs  oxygen  more  rapidly  than  ordinary  tere- 
benthene. With  bromine,  in  presence  of  carbon  bisulphide,  it  yields 
an  unstable  additive  product,  GioHieBra,  and  with  bromine  alone  it 
yields  a  tetra-substitution  derivative,  GioHi2Br4,  an  oily  liquid,  which 
after  some  time  partially  crystallises.  The  dihydrochloride  melts  at 
49"5°,  and  is  obtained  by  the   action  of  hydrogen  chloride  on  the 
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terehentliene  alone,  or  in  ethereal  solution.  When  the  terebenthene 
is  mixed  with  ordinary  sulphuric  acid,  it  yields  a  polymeride  boiling 
above  300°,  cymene,  and  a  small  quantity  of  cymene  hexRhydride, 
CioH^n,  which  boils  at  about  170°,  and  is  not  attacked  by  bromine  or 
fuming  nitric  acid  at  the  ordinary  temperature.  C.  H.  B. 

Constitution  of  Camphor.  By  J.  Bredt  (J5er.,  27,  2092—2099). 
— It  is  known  that  when  camphor  is  oxidised  the  product  consists,  to 
the  extent  of  about  two-thirds,  of  camphoric  and  camphoronic  acids. 
The  author  has  now  shown  that  the  remainder  contains  oxalic,  di- 
methylmalonic,  succinic,  and  trimethylsuccinic  acids ;  the  method 
Rdopted  was  to  convert  the  mixture  of  acids  into  a  mixture  of  their 
ethylic  salts,  and  to  fractionate  this  under  diminished  pressure.  The 
formation  of  these  acids  is  further  evidence  in  favour  of  the  author's 
formula  for  camphor  (this  vol.,  i^  141).  In  the  rest  o£  the  paper 
he   attempts   to   refute  the  objections  of  Aschan   (this  vol.,  i,  422), 

and  assigns  the  formula  C00H-CMe<^-^'5^^^>C-C00H    to    iso- 

camphanic  acid,  the  relation  of  which  to  various  other  acids  obtained 
from  camphor  is  discussed.  C.  F.  B. 

Relation  between  the  Rotatory  Power  of  Camphor  and  the 
Molecular  WeigHts  of  certain  Solvents.  By  Moreau  (/. 
Fharm.,  [5],  30,  14—19). — Tables  showing  the  rotatory  power  of 
camphor  dissolved  in  aromatic  hydrocarbons,  alcohols  of  the  fatty 
series,  acids  of  the  fatty  series,  and  alkyl  salts  of  fatty  acids,  are 
given.  The  author  draws  the  following  conclasions  from  the  figures. 
(I)  The  rotatory  power  of  camphor  in  solution  increases  with  the 
concentration  of  the  solution.  (2)  The  rotatory  power  suffers  no 
alteration  with  the  lapse  of  time.  (3)  Solutions  in  isomeric  modi- 
fications of  the  same  solvent  show  the  same  rotatory  power.  (4)  In 
an  homologous  series  of  solvents,  the  influence  of  concentration  on 
rotatory  power  is  the  same  ;  the  rotatory  power  increases  with  the 
molecular  weight  of  the  solvent  proportionally  to  tl>e  increase  in  the 
molecular  weight.  (5)  The  results  indicate  that  the  solvents  form 
true  combinations  with  the  camphor,  and  it  is  not  improbable  that 
such  a  combination  is  effected  at  the  summit  of  a  tetrahedron  adja- 
cent to  the  radicle,  C3H7.  A.  Gr.  B. 

Tautomerism  of  Oxy methylene  Compounds.  By  O.  Aschat^ 
and   J.  W.  Bhuhl    (Ber.,    27,    2398 — 24<04<). —Formylbromocmnphor, 

C8Hi4<C  '  ?    is    prepared  by  the    direct   bromination  of  oxy- 

OU 
methylene  camphor ;  it  crystallises  in  four-sided,  white  leaflets  melting 
at  44°,  and  is  not  acted  on  by  bromine.  It  dissolves  in  concentrated 
sodium  hydrogen  sulphite,  and  is  not  precipitated  from  the  solution 
by  acids  ;  with  phenyl  hydrazine,  it  yields  a  substance  which  contains 
no  bromine,  and  crystallises  in  hemihedral  monosymmetric  crystals 
melting  at  124 — 125'".  Formylbromocamphor  is  converted  into 
bromocamphor  by  potash. 

Methoxymethylenecamphor    on    bromination    yields    a    crj'stalline 
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additive  product,  Ci2Hi8Br202,  which  melts  at  78° ;  it  evolves  methylic 
teromide  and  hydrogen  bromide  in  a  vacuum  giving  formylbromo- 
camphor.  A  similar  unstable  additive  product  is  obtained  from 
ethoxymethylenecamphor  ;  it  spontaneously  decomposes  into  ethylic 
bromide  and  formylbromocamphor. 

The  above  bromo-derivatives  seem  to  be  tautomeric  in  constitution 
with  oxymethylenecamphor.  W.  J.  P. 

Camphorpinacone.  By  E.  Beckmann  (Ber.,  27,  2348 — 2850; 
compare  this  vol.,  ii,  434). — This  substance  is  formed  as  a  bye-pro- 
duct in  the  conversion  of  camphor  into  borneol  by  the  prolonged 
action  of  sodium  in  ethereal  solution  {Ber.,  22,  912).  The  chloride, 
C20H31CI,  which  melts  at  75°,  is  obtained  by  the  action  of  hydro- 
chloric acid  on  the  pinacone,  and,  like  that  substance,  it  is  optically 
active,  having  [a]D  =  -f45;  it  is  also  formed  when  acetic  chloride 
or  phosphorus  oxychloride  acts  on  the  pinacone.  Similarly,  hydro- 
bromic  acid  gives  rise  to  the  bromide,  which  melts  at  103°.  The 
methylic  ether,  C31H34O,  is  obtained  by  the  acbion  of  methylic  alcohol 
on  these  compoun(is;  it  melts  at  98°,  and  has  [a]D  =  —80°.  The 
ethylic  ether,  C22H36O,  melts  at  58°,  and  the  propylic  ether,  CvsHggO,  at 
86°.  The  acetate  melts  at  74°.  If  the  chloride  or  bromide  is  mixed 
with  acetic  acid  and  an  alcoliol  in  which  sodium  has  been  dissolved, 
the  ether  of  the  alcohol  employed  is  produced.  These  ethers  are 
isomeric  with  those  already  described,  but  are  not  identical.  The 
methylic  ether  melts  at  67°,  and  has  [ajp  =  —183°.  The  ethylic  ether 
melts  at  58°,  whilst  the  acetate,  obtained  by  adding  zinc  dust  to  a 
mixture  of  the  halogen  compound  with  ether  and  glacial  acetic  acid, 
melts  at  109°. 

The  halogen  in  the  chloride  and  bromide  may  be  displaced  by 
hydroxyl  on  treatment  with  moist  silver  oxide ;  the  same  result  is 
produced  by  caustic  potash  or  boiling  water  in  the  presence  of  zinc 
dust.  The  hydroxy-devivsiti\e  obtained  in  this  way  melts  at  120°, 
and  is  converted  into  the  original  chloride  by  the  action  of  acetic 
chloride  or  hydrochloric  acid.  When  treated  with  cold  glacial  acetic 
acid,  it  yields  the  acetate,  which  melts  at  109°,  the  modification  of 
lower  melting  point  being  formed  when  boiling  acid  is  used.  Phenylic 
isocyanate  gives  rise  to  a  compound,  C27H36O2N,  which  melts  at  161°. 

When  hydrogen  chloride  is  eliminated  from  the  chloride  by  the 
action  of  sodium  carbonate  at  150°,  a  hydrocarbon ,  CsoHyo,  i«  formed, 
melting  at  56°.  It  is  unsaturated,  and  jields  the  chloride,  melting  at 
75°,  when  treated  with  hydrogen  chloride  ;  the  nitrosochloride  melts 
at  150°,  and  the  dibroviide  at  157°,  the  hydrocarbon  being  regenerated 
when  zinc  dust  acts  on  the  dibromide  dissolved  in  acetone.  Moist 
silver  oxide  converts  the  dibromide  into  the  corresponding  glycol, 
which  melts  at  150°.  A  hydrocarbon,  C20H32,  melting  at  98"",  is  the 
hnal  product  of  the  action  of  hydrogen  iodide  on  the  hydrocarbon, 
C20H30,  and  it  is  also  formed  in  the  same  way  from  the  pinacone  or 
its  methylic  ether.  This  substance,  when  treated  with  bromine,  yields 
the  dibromide  already  described.  M.  0.  F. 

Oxidation  of  Camphoric  acid.  By  L.  Balbiaxo  (Ber.,  27, 
2183 — 2137). — The  author  has  repeated  his  experiments  (Abstr.,  1898, 


ORGANIC   CHEMISTRY.  615 

i,  174)  on  the  oxidation  of  camphoric  acid  on  a  larger  scale,  and  finds 
that  the  bibasic  acid  obtained  has  the  composition  C6H12O5,  and  its 
calcium  salt  the  formula  CBHioOgCa  -f  2H2O.  The  dimethylic  salt, 
C6HioO(COOMe)2,  is  a  thick,  colourless  liquid,  which  boils  at 
164 — 165°(corr.),  has  a  sp.  ^r.  of  1"145  at  15°/15°,  a  pleasant,  resinous 
odour,  and  biting  taste.  The  acid  contains  the  hydroxyl  group,  as  it 
readily  yields  acetyl-  and  6ewzo7/Z-derivatives,  both  of  which  are  colour- 
less oils,  boiling  respectively  at  165 — 166°  under  22  mm.  pressure,  and 
at  200°  under  20  mm.  pressure. 

When  reduced  by  a  mixture  of  hydriodic  acid  and  red  phosphorus, 
it  yields  a  mixture  of  two  acids,  C8Hi204  and  C8Hu04,  which  are  sepa- 
rated by  the  difference  in  the  solubilities  of  their  calcium  salts,  that 
of  the  former  being  almost  insoluble  in  boiling  water,  although 
soluble  in  cold  water.  The  acid,  C8tli404,  crystallises  from  water  at 
80",  in  hard,  white,  prismatic  crystals  melting  at  88 — 89° ;  its  compo- 
sition is  that  of  a  dimethyladipic  acid,  but  it  is  not  identical  with 
Zelinslcy's  ajas-dimethyladipic  acid.  The  acid,  C6H12O4,  crystallises 
in  flattened  prisms  melting  at  163 — 164°  (corr.),  and  in  compo- 
sition and  melting  point  resembles  Perkin's  cis-hexahydroisophthalic 
acid  (Trans.,  1891,  798)  ;  it  is  not,  however,  identical  with  that  com- 
pound, as  it  is  not  converted  into  an  anhydride  by  boiling  with  acetic 
chloride.  By  the  action  of  potassium  permanganate,  it  is  reconverted 
into  the  acid,  CgHizOs.  H.   Gr.   C. 

Action  of  Alkalis  on  Bromocamplioric  Anhydride.      By  0. 

AsCHAN  {ber.,  27,  2112 — 2116). — Attempts  to  obtain  a  bromo- 
derivative  of  isocamphoric  acid  (this  vol.,  i,  638)  have  not  led  to  the 
desired  result,  the  product  being  chiefly  bromocamphoric  anhydride. 
In  one  case,  a  small  quantity  of  a  brominated  acid  was  obtained, 
which  crystallises  in  needles,  and  melts  at  196°,  but  the  quantity  was 
insufficient  for  analysis.  When  treated  with  alkalis,  it  is  converted 
into  an  oil}',  unsaturated  acid,  which  closely  resembles  lauranolic  acid 
(Abstr.,  1885,  669).  An  acid,  apparently  identical  with  the  latter,  is 
also  obtained,  together  with  camphanic  acid,  by  the  action  of  alkalis 
on  bromocamphoric  anhydride,  as  already  observed  by  Fittig  and 
Woringer;  the  author  finds  that,  under  suitable  conditions,  the  yield 
of  the  unsaturated  acid  may  rise  as  high  as  17  per  cent.  The  acid 
unites  very  readily  with  bromine,  but  hydrogen  bromide  is  quickly 
evolved,  and  the  product,  after  treatment  with  soda  and  recrystal- 
lisation  from  acetic  acid,  crystallises  in  large,  pointed  needles  melting 
at  183 — 184°.  It  behaves  as  a  brominated  lactone,  and  is  immediately 
oxidised  by  potassium  permanganate,  with  formation  of  an  acid 
soluble  in  water  and  ether ;  these  products  are  being  further  investi- 
gated. The  formation  of  an  unsaturated  acid  from  bromocamphoric 
acid,  with  evolution  of  carbonic  anhydride  and  hydrogen  bromide,  is 
analogous  to  the  decomposition  of  the  yti-bromo-fatty  acids,  and  it 
therefore  appears  probable  that  in  bromocamphoric  acid  the  bromine 
atom  is  in  the  /3-position  to  one  of  the  carboxyl  groups;  Fittig,  on 
other  grounds,  has  already  shown  that  the  same  atom  is  probably  in 
the  7-position  to  the  other  carboxyl  group.  H.  G.  C. 
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Picein,  a  Glucoside  from  the  Leaves  of  Pinus  picea.    By 

Tanhkt  {Corned,  rend.,  119,  80 — 83). — The  iinely  chopped  leaves  of 
Pinus  picea  are  treated  with  boiling  water  containing  5  grams  of 
sodium  hydrogem  carbonate  per  kilo,  of  leaves,  boiled  for  a  few 
minutes,  and  allowed  to  macerate  for  24  hours.  The  liquid  is  then 
precipitated  successively  with  basic  lead  acetate  and  ammoniacal  lead 
acetate.  The  latter  precipitate  is  decomposed  by  sulphuric  acid,  the 
liquid  filtered,  neutralised  with  magnesium  oxide,  and  evaporated  to 
a  syrup,  which,  whilst  still  warm,  is  mixed  with  one-third  its  Aveight 
of  magnesium  sulphate,  and  extracted  with  ethylic  acetate.  The 
latter  is  distilled,  and  the  residue  after  being  putified  by  treatment 
with  absolute  alcohol,  is  finally  crystallised  from  boiling  absolute 
alcohol  or  from  boiling  water. 

Picein,  CuHigO?,  whether  anhydrous  or  hydrated,  crystallises  in 
silky,  prismatic  needles,  with  a  bitter  taste,  soluble  in  50  parts  of 
water  at  15°,  and  in  an  equal  weight  of  boiling  water;  it  is  only 
slightly  soluble  in  cold  absolute  alcohol,  much  more  so  in  boiling 
alcohol,  and  insoluble  in  ether  or  chloroform.  It  is  laevogyrate, 
[a]D  =  —84'^  in  aqueous  solution,  and  —78'^  in  alcoholic  solucion. 
Anhydrous  picein  melts  at  194°;  the  hydrate  contains  IHjO. 

Under  the  influence  of  emulsin,  picein  reacts  with  1  mol.  H2O,  and 
yields  glucose  and  piceol  in  molecular  proportion;  dilute  acids 
induce  the  same  change,  and  the  piceol  crystallises  equally  w^ell  in 
both  cases.  Picein  dissolves  in  concentrated  sulphuric  acid,  with 
production  of  only  a  very  faint  brownish  tinge,  a  reaction  which  dis- 
tinguishes it  from  coniferin.  It  is  not  precipitated  either  by  tannin, 
or  by  basic  lead  acetate,  but  with  ammoniacal  lead  acetate  it  yields  a 
precipitate  of  the  composition  CxJ^nVhO-,.  It  is  also  precipitated  by 
magnesium  sulphate,  but  does  not  combine  with  it.  Although  very 
slightly  soluble  in  cold  water,  it  dissolves  readily  in  presence  of  the 
amorphous  glucosides  which  accompany  it  in  the  leaves,  and  which 
seem  to  be  its  natural  solvent. 

When  heated  with  acetic  anhydride  in  presence  of  a  small  quantity 
of  zinc  chloride,  picein  yields  a  crystallisable  tetracetate, 

CuHu03(OAc)4, 

"which  melts  at  170°,  and  is  soluble  in  ether. 

Piceol,  CgHgOa,  melts  at  109°,  and  dissolves  in  100  parts  of  water  at 
15°,  and  in  14  parts  of  boiling  water.  With  ferric  chloride,  it  gives  a 
violet  coloration.  It  dissolves  in  solutions  of  alkali  carbonates  with- 
out liberation  of  carbonic  anhydride,  and  with  alkali  hydroxides  it 
forms  crystallisable  compound^?,  which  are  decomposed  by  carbonic 
anhydride,  but  not  by  water.  It  also  forms  an  acetate  and  a  benzoate, 
and  generally  behaves  like  a  monhydric  phenol.  The  barium  com- 
pound has  the  composition  BaO(C8Hp0.j)2,  and  the  benzoate,  which 
melts  at  134,  has  the  composition  CgHvO'OBz.  C.  H.  B. 

Crystalline  Form  of  Tetramethylbrazilin.  By  A.  Stexgel 
(Monatsh.,  15,  269 — 2/2;  compare  Schall,  this  vol,  i,  257;  Herzig, 
ib.,  341). — Tetramethylbrazilin  crystallises  in  monosymmetric  plates  ; 
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a:h  :  G  ■=  0-9392  :  1  :  0-9782.  /3  =  90°  2U\  It  is  crjstallograph- 
ically  very  closely  related  to  trimethylbraziliii.  W.  J .  P. 

7- Amido valeric  acid  and  Methylpyrrolidone.  By  L.  Senfter 
and  J.  Tafel  (Ber.,  27,  23 L3— 2314). — Benzoi/l--/-amidovaleric  acid 
forms  white,  interlacing  crystals,  melts  at  132°,  and  when  heated  at 
higher  temperatures  loses  the  elements  of  water. 

l'AGetyl-2-viethylpyrrolidone  is  obtained  by  boiling  Tnethylpyrrol- 
idone  with  acetic  anhydride  in  a  reflux  apparatus.  It  is  a  pale  yellow, 
limpid  oil,  boils  at  224 — 226°,  does  not  solidify  at  —17°,  and  has  an 
(jdour  resembling  that  of  peppermint. 

1  :  2-DlmethylpyrroIidone  is  obtained  by  heating  methylpyrrolidone 
with  methylic  iodide  for  12  hours,  in  a  sealed  tube,  at  15U°.  It  is  a 
colourless  oil,  having  a  faint  odour,  boils  at  215 — 217°  under  743  mm. 
pressure,  and  does  not  solidify  when  cooled.  E.  C.  R. 

Action  of  Piperidine  on   Ethylic  Acetoacetate.     By  F.  B. 

Ahrens  {Ber.,  27,  2088 — 2089). — By  mixing  these  two  substances, 
and  finally  heating  the  mixture,  acetopiperidine,  CsNHioAc,  is  ob- 
tained. It  is  a  colourless  oil,  boils  at  224°,  or  under  30 — 40  mm. 
pressure  at  135 — 137°,  and  is  decomposed  by  heating  with  acids  or 
alkalis,  or  when  its  hydrochloride  is  heated,  the  products  being 
piperidine  and  acetic  acid.  The  hygroscopic  hydrochloride  melts  at 
95°,  the  deliquescent  hydrohromide  at  131 — 133,  the  red  platinochloride 
at  107—109°,  and  the  auroc/doride  at  67-68°.  C.  F.  B. 

Action  of  Chloroform  and  Potash  on  Piperidine.    By  F.  B. 

Ahrens  (Ber.,  27,  2090 — -iOi^l). — When  caustic  potash  is  added  to  a 
mixture  of  chloroform  and  piperidine,  and  the  whole  finally  warmed 
<m  the  water  bath,  formylpiperidiue,  CoNHm'CHO,  is  obtained.  This 
has  the  properties  ascribed  to  it  by  Wallach  and  Lehmann  (Annalev, 
237,  252)  and  Lachowicz  {Monatsh.,  9,  700).  C.  F.  B. 

^-Bromoquinoline  and  '^y-Bromoquinoline.  By  A.  Claus  and 
H.  HowiTZ  {J.  pr.  Cheyn.,  [2],  50,  232— 239).— When  kynurine  is 
heated  with  phosphoric  bromide,  even  with  only  a  slight  excess,  and 
for  a  short  time,  and  not  above  120 — 130°,  the  hydroxyl  is  not 
simply  replaced  by  bromine.  The  main  product  is  colourless  3'  :  4'- 
dihromoquinoline,  melting  at  82°,  which,  when  heated  at  200°  with 
concentrated  hydrochloric  acid,  yields  colourless  3'  :  ^'-dihydroxy- 
quinoline,  melting  at  about  340°  ;  some  ino?iohrovioquinoline  is,  how- 
ever, obtained.  This  melts  at  about  25°,  and  when  heated  to  270°, 
begins  to  boil,  and  is  transformed  into  the  above-mentioned  dibromo- 
derivative.  It  is  readily  soluble  in  cold  dilute  acids,  is  reconverted 
into  kynurine  when  it  is  heated  with  hydrochloric  acid  at  150°,  and 
cannot  be  converted  into  bromocarbostyi-il  in  the  usual  way.  It 
readily  unites  with  methylic  iodide  at  60 — 80°,  forming  a  yellow 
compound  that  melts  at  265  —  270",  and  is  not  oxidised  by  alkaline 
ierricyanide  to  a  crystalline  quinoline.  It  has  thus  none  of  the  pro- 
perties of  the  monobromoquinoline  obtained  from  quinoline  by  direct 
substitution ;  it  can,  however,  be  shown  to  be  a  4'-derivative  in  the 
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following  mamier.  Cinchoninic  acid  is  known  to  be  a  4'-carboxj- 
compound ;  when  its  ethylic  salt  is  treated  with  concentrated 
aqueous  ammonia  at  the  oi-diuarj  temperature,  colourless  cinchonin- 
amide,  melting  at  181^  is  formed.  By  carefully  oxidising  this  with  a 
slight  deficiency  of  bromine  in  alkaline  solution,  A^' -a)iiidoquinoline^ 
melting  at  69 — 70°,  is  obtained  (together  with  some  substance  identi- 
cal with  the  3'-bromo-4'-amidoquinoline  mentioned  below).  This 
4'-amidoqinnoline  can  be  diazotised  in  sulphuric  acid  hydrate  solu- 
tion ;  when  the  product  is  poured  into  cuprous  bromide  solution, 
4'-bromoquinoline  is  formed,  identical  with  the  bromoquinoline  ob- 
tained from  kyn urine  ;  if  the  product  is  poured  into  water,  kynurine 
itself  is  produced. 

If  an  attempt  is  made  to  diazotise  4'-amidoquinoline  in  hydro- 
chloric acid  solution,  a  chloroquinoline  is  formed,  identical  with  that 
obtained  bj  the  action  of  phosphoric  chloride  on  kynurine.  If  the 
attempt  is  made  in  hydrobromic  acid  solution,  substitution  takes 
place,  and  S' -hromo-4<' -amidoqmnoUrw  is  formed.  This  melts  at  203°, 
and  sublimes  unchanged.  It  can  be  diazotised  in  sulphuric  acid 
hydrate  solution,  and,  when  the  product  is  poured  into  alcohol, 
3'-bromoquinolirie  is  formed;  this  is  found  to  be  identicnl  with  the 
bromoquinoline  obtained  from  quinoline  by  direct  substitution. 

The  direct  action  of  bromine  on  quinoline  thus  gives  rise,  not,  as 
hitherto  supposed,  to  4'-,  but  to  3'- bromoquinoline.  C.    F.  B. 


Synthesis  of  3-Ethylisoquinoline.  By  F.  Damerow  (Ber., 
27,  2232 — 2243  ;  compare  this  vol.,  i,  279). — When  orthocyano- 
benzylic  cyanide  is  heated  with  propionic  anhydride,  it  is  converted 
into  yl/--diprojo'io7iylorthocyanobenzyUc  cyanide, 

CN-C6H4-C(CN):CEt-0-COEt, 

which  crystallises  in  slender,  silky  needles,  melting  at  135'5°, 
together  with  a  substance  of  higher  melting  point.  The  i/r-dipro- 
pionyl  compound  is  converted  by  cold  aqueous  soda  into  'S :  4i-etJiyl- 

cyanisocarhostyril,    C6H4<^  '  !       ,    which    crystallises    in    light- 

L/O  — — JN  id. 
brown,  flat  rhombic  tablets  melting  at  261 — 262°.       This  substance  is 
insoluble  in  aqueous  acids,  sparingly  soluble  in  water,  and  insoluble 
in  ammonia,  but  dissolves  in  boiling  aqueous  soda.     It  reacts  with 
potash  and  methylic   iodide  to   form  2:3:  4-methylethylcyamsocarbo- 

sfyril,   CeHi<^  I        ,    which   crystallises  in  colourless  needles, 

and  melts  at  135 — 136".  The  corresponding  ethylic  derivative  could 
not  be  obtained. 

Ethylcyanisocarbostyril   is   converted   by  hot   eulphuric  acid  into 

i^-ethylisocarhostyril,  CeHi^        "  I       ,  which  crystallises  from  water  in 

(j\J *JN  ji. 

colourless,  microscopic  tablets  melting  at  140 — 141°.      A  better  yield 

is  obtained  by  the  substitution   of  phosphoric  acid  for  the  sulphuric 

acid.       Meth^lethylcyanisocarbostyril  undergoes    a    similar    change. 
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and  is  converted  into  2  :  S-'/nethylethylisocaj'hosfyril,  which  forma 
splendid,  colourless  needles  melting  at  113 — 118-5". 

Ethylisocarbostyril  is  converted  by   phosphorus  oxychloride   into 

1  :  3-cMorethyUsoq2iinoUne,  C6H4<^  .^     \  \       ,    which    forms    colourless, 

concentrically- arranged  groups  of  needles,  melts  at  24°,  and  boils  at 
288°  under  a  pressure  of  751*5  mm. ;  it  has  faintly  basic  properties, 
but  is  precipitated  from  solution  in  hydrochloric  acid  by  water. 
The  pier  ate  melts  at  113 — 114"^,  ihe  2^l(ii^norJiloride  forms  small,  flesh- 
coloured  needles,  which  decompose  at  2y0 — 300°,  whilst  the  atiro- 
chloride  melts  at  160 — 161. 

PTT'PVt 
S-EthylisoquinoUne,  C6H4<[  I       ,  may  be  prepared  by  reducing 

chlorethylisoquinoline  with  hydriodic  acid,  or  by  distilling  3-ethyl- 
isocarbostyril  with  zinc  dust.  It  is  a  colourless,  very  retractive 
liquid,  boils  at  255 — 256°,  and  has  a  strong  odour  of  quinoline.  The 
jpicrate  forms  yellow,  rhombic  tablets  melting  at  171 — 172°,  the 
jjlatinoMoride  melts  and  decomposes  at  180°,  and  the  aurochloride 
melts  at  115—117". 

1 :3-Methoxyethylisoqtiinoliney     CeKi<^r^t^A^T  \^^,  is  obtained  by 

the  action  of  sodium  methoxide  on  chlorethylisoquinoline.  It  is  a 
colourless,  very  refractive,  mobile  liquid,  boils  at  266 — 267°,  and  has 
a  pleasant  odour.  The  'picrate  melts  at  129°,  whilst  the  platinocMoiide 
decomposes  at  167°.  Etfioxyethylisoquinolme  hoUn  at  274<° ;  the  picrate 
melts  at  148°,  and  the  platinochloride  decomposes  at  176°.  Fhefioxy- 
cthylisoquinoline  is  a  brown  oil.  The  picrate  is  a  yellow,  crystalline 
powder  melting  at  135 — 136'\  When  treated  with  bromine,  this 
base  forms  an  unstable  perhroTnide,  which  gradually  passes  into 
1-hromophenoxy-S-ethi/lisoguinoline ;  this  crystallises  from  dilute  alco- 
hol in  colourless  needles  melting  at  58 — 59^. 

The  substance  of  higher  melting  point  obtained  in  the  preparation 
of  dipropionylorthocyanobenzylic  cyanide  is  also  obtained  in  small 
amount  when  the  latter  is  submitted  to  the  action  of  alkalis.  It  forms 
yellow  crystals  melting  and  decomposing  at  260 — 261°,  and  is  a  poly- 
raeride  of  orthocyanobeiizylic  cyanide,  its  molecular  formula  being 
(CoH,N,)o.. 

Ortho-a-dicyano-^-ethoxyhutenylbenzene,  CN*C6H4*C(CN)!CEt'OEt, 
is  obtained  when  dipropionylcyanobenzylic  cyanide  is  acted  on  with 
alkali  in  the  presence  of  alcohol.  It  forms  colourless  prisms,  melts, 
after  previously  softening,  at  58^",  and  is  readily  soluble  in  the  usual 
solvents.  Hydrochloric  acid  at  100°  converts  it  into  ethylic  chloride 
and  cyanethylisocarbosryril.  When  methylic  alcohol  is  employed, 
the  corresponding  me^Z/oir/z-d erivative  is  obtained ;  this  forms  colour- 
less, rhombic  tablets,  and  melts  at  66 — 67°.  A.  H. 

Oxazolines  and  Thiazolines  of  the  Anisic  acid  Series.  By 
P.  Rehlander  (Ber.,  27,  2154—2161). — 'J'he  bromalkylated  anis- 
amides  necessary  for  the  preparation  of  the  oxazolines  and  thiazolines 
of  this  series  are  obtained  by  treating  anisic  chloride  with  brom- 
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alkylamines  and  aqueous  soda  at  a  temperature  not  exceeding  30°. 
^-BromethyJanisamide,  OMe-CfiHi'CO'NH-CHz-CH^Br,  crystallises  in 
colourless  needles  melting-  at  162°;  ^/-hromopropylmtisamide, 

OMe-CfiH4-CO-N'H-[CH2]2-CH2'Br, 
in  needles  melting  at  7 7*5°  ;  and  ^-hromopropyJanisamidey 
OMe-C6H4-CO-NH-CH2-CHMeBr, 

in  slender  needles  melting  at  85°. 

To  prepare  the  oxazolines,  the  alkylanisamides  are  dissolved  in  warm 
alcohol  and  treated  with  the  requisite  quantity  of  alcoholic  potash. 

Mesoparamethoxyphenyloxazoline^   OMe*C6H4*C«^T^> C2H4,  crystallises 

from  light  petroleum  in  colourless  plates  melting  at  63°,  the  pier  at  <f 
melts  at  192°,  the  aurochloride,  CioHi202N,AuCl4,  at  164—166°.    Meso- 

( )'PT1 
paramethoxypJienylpentoxazoUne,  OMe'CfiHi'C*^^  prx^^CHo,  is  an  oil, 

and  yields  a  hydi'ohromide,  which,  after  crystallisation  from  alcohol, 
melts  at  143°;  the  picrate  melts  at  131 — 1^3°,  and  the  platinochloride 
at   187 — 188°  with    decomposition.     /i-Methylmesoparamethoxyphenyl- 

oxazoline,   OMe*C6H'4*C<^      1  ,   is  also  an  oil ;    the   Jiydrobromide 

melts  at  179°,  the  picrate  at  177°,  and  the  platinochloride  at  201°. 

The  brom alkylanisamides  are  also  converted  by  boiling  with  water 
into  the  hydrobromides  of  the  oxazolines,  but  these  again  take  up 
water,  yielding  amidoalkylic  anisates,  thus — 

OMe-C6H,-C<2*5!!-'  +  H2O  =  OMe-C6H4-COO-aH4-NH.. 
N-CHg 

ft-Awidoethylic  anisate  crystallises  in  colourless  plates  melting  at 
52^;  the  hydrohromide  in  needles  melting  at  199 — 200°;  the  picrate 
melts  at  173°  ;  and  the  platin or hloride  a,t  217°.  The  hydrohromide  oi' 
'^l-amidopropylic  anisate.,  OMe*C6H4'COO*[CH2]3*NH2,HBr,  melts  at 
95 — 97°;  the  picrate  at  ]61 — 162°;  and  the  platinochloride  at  205*^. 
The  hydrohromide  of  ^-amidopropylic  anisate, 

OMe-C6H4-COO-CH2-CHMe-NH2,HBr, 

melts  at  164 — 167°;  the  picrate  at  189°;  and  the  platinochloride  at 
213^ 

The  thioanisamide  necessary  for  the  preparation  of  the  thiazolines 
was  obtained  by  distilling  anisic  acid  with  lead  thiocyanate,  and  treat- 
ing the  anisonitrile  thus  obtained  with  alcoholic  ammonium  sulphide 
at'lOO°.  Anisonitrile,  OMe-CfiHi'CN,  boils  at  245—255°,  and  crystal- 
lises at  the  ordinary  temperature;  and  thioanisamide^ 

OMe-CfiH4-CS-NH2, 

crystallises  from  hot  water  in  yellow  plates  melting  at  148 — 149". 
When  boiled  with  ethylenic  bromide,  it  is  converted  into  mesopara- 

S  'fH 
methoxyphenylthiazoline,  OMe*C6H4*C«^     An^'  "^^^Jch  crystallises  from 
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linfht  pefcroleutn  ia  well-developed,  yellowish  crystals  meltino-  at 
r)4'5° ;  its  picrate  melts  at  187°  ;  and  its  platinochloride  at  213''  with 
decomposition.     Mesoparamethoxypheyiylpe^ithiazoline, 

OMe-C6H4-C<^;^]^^>CH2, 

obtained  by  boiline*  thioanisamide  with  trimethylene  chlorobromide, 
crystallises  from  light  petroleum  in  well-developed,  colourless  crys- 
tals melting-  at  46°  ;  its  picrate  melts  at  107 — 108° ;  and  its  platino- 
cJdoride  at  204°  with  decomposition.  H.  G.   C. 

Constitution  of  Soderbaum  and  Widman's  Phenyldihydro- 
ketometadiazines  and  Phenyldihydrothiometadiazines.  By  C, 
Paal  and  L.  Vanvolxem  {Ber.,  27,  2413— 2427).— Busch  (Abstr., 
1892,   1495)  obtained  phenyltetrahydroketoquinazoHne, 

NH-CO 

melting  at  189°,  by  the  action  of  carbonyl  chloride  on  orthoamido- 
benzylaniline.  Now  Soderbaum  and  Widman  (Abstr.,  1890,  178) 
had  given  this  formula,  with  the  name  "  benzophendihydroketometa- 
diazine,"  to  the  compound  melting  at  145 — 146°,  obtained  from  ortho- 
amidobenzylic  alcohol  and  phenylcarbimide.  This  compound,  how- 
ever, is  now  shown  to  exhibit  none  of  the  reactions  of  Busch's  keto- 
quinazoline  ;  it  must,  therefore,  have  the  alternative  formula 

NH  -ClNPh 

and  the  name  phenylimidocoumazone  is  assigned  to  it. 

Phenyliinidocoumazone  is  a  basic  substance  ;  the  hydro.chloride  melts 
at  102°.  It  is  reduced  by  sodium  in  aIcohf)lic  solution  to  aniline  and 
orthotoluidine.  With  acetic  and  benzoic  chlorides,  it  forms  additive 
products  melting  at  119°  and  117°  respectively  ;  and  it  also  yields 
oily  additive  products  with  the  corresponding  acid  anhydrides. 
When  boiled  with  aniline,  it  yields  Busch's  phenyltetrahydroketo- 
quinazoHne, together  with  some  symmetrical  diphenylcarbamide ; 
with  paratoluidme,  it  reacts  in  an  analogous  manner.  It  behaves 
thus  in  an  entirely  different  manner  from  phenyltetrahydroketoquiu- 
azoline. 

In  a  similar  way,  it  is  shown  that  Soderbaum  and  Widman's 
benzophenyldihydrothiometadiazine,  melting  at  197°  (obtained  from 
orthoamidobenzjlic  alcohol  and  phenylthiocarbimide,  Abstr.,  1889, 
973),  does  not  behave  like  Busch's  phenyltetrahydrothioquinazoline, 

NH  'CS 
C6H4<C  J  -ry]  »  which  was  obtained  from  orthoamidobenzylaniline 

and  carbon  bisulphide   in   alcoholic  potash    solution,  and   melts   at 

about  245°.    To  the  former  compound  the  formula  C6H4<  I  *  > 

and  the  name  phe7iyHmtdoco2imothiazone,  are  assigned.  This  com- 
pound has  basic  properties,  is  reduced  by  sodium  iu  alcoholic  solution 
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to  aniline  and  orthotoluidine,  yields  additive  compounds  with  acetic 
and  benzoic  chlorides  (meltino-,  ia  the  latter  case,  at  140°),  and  does 
not  react  with  aromatic  amines.  C.   F.  B. 

Synthesis  of  Coumothiazone  Derivatives.  By  C.  Paal  and 
0.  COMMEKKLL  (Bfr.,  27,  2427— 2438).— When  orthoamiHobenzylic 
alcohol  is  boiled  with  carbon  bisulphide  in  alcoholic  potash  solution, 

yellowish     thiocoumothiazone,    U6J=i-4<^  '        or    L/6ri4<^  I  , 

melting  at  166°,  is  formed.  It  has  acid  properties,  forming  crystal- 
lised potasdum  and  sodium  salts,  and,  when  boiled  with  methylic 
iodide  in  alcoholic  potash  solution,  it  yields  a  yellowish,  methyl-deri- 
vative  melting  at  73°.  In  boiling  alcoholic  solution,  it  is  reduced 
by  sodium  to  orthotoluidine.     When    boiled   with   aniline,   it  yields 

NH-  CiNPh 
phenylimidocoumothiazone,    C6H4<^  '  ,    and    some    phenyl- 

tetrahydrothioquinazoline,   C6H4<[  ^-r,u    (^^^V^^^  preceding  ab- 

0112*-'^  Ph 
stract).      With    paratoluidine,    it    acts    in     an     analogous     fashion, 
yieldino-  jjaratolylimidocoumothiazone,  melting  at  187°,  and  paratolyl- 
tetruhydrothioquinazoline.  C.  F.  B. 

Pyrazolone  and  Isopyrazolone.  By  R.  v.  Bothenburg  (/.  pr. 
Ghem.,  [2],  50,  227 — 231). — The  author  denies  tha,t  Ruhemann  can 
have  isolated  isopyrazolone  (this  vol.,  i,  476)  ;  the  substance  obtained 
by  the  latter  must  have  been  a  polymeride  of  pyrazolone.  Pyrazo- 
lone and  isopyrazolone  are,  he  reasserts,  tautomeric,  and  isomeric 
only  in  their  derivatives.  In  proof  of  this  he  states  that  S-phecyl- 
pyrazolone   acts    both    as    a    pyrazolone-    and    as    an    isopyrazolone- 

NzCPh 
derivative.     As  a  pyrazolone    derivative     '  ]>CH2,   in   that   it 

yields  with  benzaldehyde  a  reddish-brown  -^-henzal- derivative^ 

not  melting  below  250° ;  and  with  nitrous  acid  a  red  Ai-isomtroso- 
derivative,  melting  at  184°,  the  purple-red  silver  salt  of  which  explodes 

at  242°.     As  an  isopyrazolone  derivative,    I  ^CH,  in   that  it 

No — CO 
yields  with  excess    of    acetic    anhydride    a    1  :  2-diacetyl   derivative, 

I  ^CH,    melting    at   86°,    and    its   4-azobenzene    derivative 

NAc — CO 

yields    with   benzaldehyde    a   red    compound    CHPh<  '  '      ^CH, 

meltino"  at  131°.  Further,  3  :  4-dimethylpyrazolone  yields,  with 
acetic  anhydride,  1  :  2-diacetyl-3  :  "^t-ditnethylisopyrazolone,  melting  at 
4.4°-  whilst  3  :  4  :  4-trimethylpyrazolone,  in  which  the  movable 
hydrogen  that  is  the  cause  of  the  tautomerism  is  replaced  by  methyl, 
yields  only  a  l-acetyl-3  :  4  :  4<-trlmethylpyrazolone.  C.  F.  B. 
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Phenylisoxazoloneimide.  Bj  R.  v.  Rothexburcx  (J.  fr.  Chem., 
50,  2:U). — A  question  of  priority.  The  author  admits  that  Burns 
(Abstr.,  1893,  i,  315)  had,  before  himself  assigned  the  rie:ht  constitu- 
tion to  phenylisoxazoloneimide,  and  apologises  for  having  overlooked 
his  work.  C.  F.  B. 

The  Aldehydine  Reaction.  By  0.  Hixsbebg  and  F.  Funcke 
(Ber.,  27,  2187 — 2193).— Phenyleneamidines  (the  aldehydines  of 
Ladenhurg)  have  already  been  shown  to  result  from  the  action  of 
aldehydes  on  orthodiamines  (Abstr.,  1887,  817). 

Acetaldehydine,  G^i<C. j^^^CMe,  is  obtained  from  acetaldehyde 

and  orthophenylenediaraine,  or  by  heating  ethylorthophenylenedi- 
amiue  with  glacial  acetic  acid  at  170°;  it  is  a  colourless  oil.  which 
boils  at  257°  (^0  mm.),  and  becomes  red  in  the  air  (compare  Hempel, 
Abstr.,  1890,  612).  The  ^driodide,  C,oHi2No,HI  +  H^O,  loses  water 
at  110°,  and  melts  at  159'5 — 160°  ;  the  nitrate  is  anhydrous.    Ethenyl- 

phenyleneamidine,  C6H4<^-j^TT^CMe,  which  is  formed  in  association 

with  the  foregoing  base,  may  be  separated  from  it  by  its  insolubility 
in  ether,  when  impure  ;  it  melts  at  175°,  and  in  the  pure  state  dissolves 
readily  in  ether. 

NPr* 

Propylaldehydine,    C6H4<[ -j^^CEt,     from    propaldehyde,     is    a 

yellow  oil  of  bitter  taste;  the  liydriodide,  Ci.HisXo,!!!  -f  H2O, 
becomes  anhydrous  at  100°,  and  melts  at  128 — 129°.     Fropenylphenyl- 

eneamidine,    C6H4<j^jy->CEt,    is    separated   similarly  to   the  lower 

horaologue  ;  it  melts  at  177 — 178°. 

FaranitrohenzyUdeneorthophenylenediamine, 

is  prepared  by  mixing  alcoholic  solutions  of  paranitrobenzaldehyde 
and  orthophenylenediamine  in  molecular  proportion.  It  forms  red 
plates  of  metallic  lustre ;  partial  fusion  takes  place  at  134°,  becoming 
complete  at  180°.  When  excess  of  the  aldehyde  is  employed,  dinitro- 
henzyUdenPorthophenylenediamine,  C6H4(N".CH-C6H4-i^02)2,  is  formed; 
this  crystallises  from  chloroform  in  bright  yellow  needles  which  melt 
a.t  222'-';  similarly  to  the  foregoing  substance,  regeneration  of  ortho- 
phenylenediamine is  effected  by  heating  with  hydrochloric  acid. 

Paranitrohenzenylphenylenexmidine,    C6H4<-^jt^C-C6H4']S'02,    can 

be  prepared  by  boiling  the  alcoholic  solution  of  nitrobenzlidene- 
phenylenediamine  for  10  hours  ;  it  separates  from  nitrobenzene  in 
hexagonal  prisms  which  melt  at  322°.  The  acetate  of  the  anhydrb- 
base  is  also  formed  from  the  mononitro-  and  dinitro-derivatives  by 
warming  with  glacial  acetic  acid.  It  is  obtained  in  the  form  of 
vellow  needles  which  melt  at  300°.    In  the  latter  reaction,  dinitroheriZ' 

aldehydine,  ^e^i<^-^(C}l  .Q  H  -NO  )>C-C6H4-N'02,  is  also  formed;  it 
melts  at  212-5°.  M.  O.  F. 


624  ABSTRACTS  OF   CHEMICAL  PAPERS. 

Hydrogenised  Quinoxalines.  By  0.  Hinsberg  and  F.  Komg 
(Ber.,  27,  2181 — 2187). — Dihydrodiphenylquinoxaline  is  obtained  by 
reducing  diphenylquinoxaline  with  stannous  chloride  (compare  O. 
Fiachei"  Abstr.,  1891,  747)  ;  it  forms  dark  yellow  prisms  which 
melt  at  146°.  The  start nochlo ride  crystallises  in  shining  plates, 
bluish-black  in  colour.  The  m>050-derivative  forms  pale  yellow 
needles  which  melt  at  138°. 

Complete  reduction  of  diphenylquinoxaline  by  means  of  sodinm 
and  alcohol  leads  to  the  formation  of  two  tetrahydro-derivatives  in 
nearly  equal  quantities,  the  isomerism  which  they  exhibit  being 
stereochemical  in  character;  all  attempts,  however,  to  convert  one 
modification  into  the  other  have  hitherto  been  unsuccessful.    a-Tetra- 

l^H'Pl-TPh 
ht/drodiplieJiijlquinoxaUne,  C6H4<^  I  >  crystallises  from  alcohol 

in  colourless  leaves  which  melt  at  106°.  It  is  readily  oxidised  by 
nitric  acid  and  by  silver  nitrate,  the  latter  producing  in  an  alcoholic 
solution  of  the  base  a  green  coloration,  which  accompanies  the  forma- 
tion of  a  mirror  ;  when  warmed  with  sulphuric  acid,  it  develops  a  red 
tint.  The  hydrocMonde  melts  at  225° ;  the  c?mce^ii/Z-derivative  crystal- 
lises in  needles  which  melt  at  170°.  ^-Tetrahydrodipheni/JquinoxaMne 
melts  at  142*5°  :  it  is  much  less  soluble  in  alcohol  than  the  a-modifica- 
tion,  and  the  reduction  of  silver  nitrate  is  accompanied  by  a  red 
coloration.  The  hydrocMoride  melts  at  228°,  and  the  diacetyl-yieviYSi- 
tive  forms  colourless  prisms  which  melt  at  192*5°. 

N'C'COOH 
Qulnoxalinedicarhoxylic    acid,    C6H4<^       I  ^^^^  +  2H2O,    is    ob- 

tained  in  the  form  of  its  sodium  salt  by  the  interaction  of  sodium 
dioxy tartrate  and  orthophenylenediamine.  The  acid  forms  colourless 
prisms  which  lose  water  at  110°,  and  melt  at  about  190°  with  elimina- 
tion of  carbonic  anhydride.  On  reduction  with  hydriodic  acid,  a 
bluish-black  coinpnund  is  formed,  probably  of  the  composition 
C40H26N8O16 ;  it  is  acid  in  character,  and  decomposes  at  170°. 

M.  0.  F. 


Oxidation  of  Tolualloxazine.  By  0.  Kuhling  {Ber..  27, 2116— 
2119).— When  tolualloxazine  (Abstr.,  1891,  1841 ;  1892,  70)  is  oxid- 
ised by  means  of  alkaline  potassium  permanganate,  it  is  converted 
into  oxalic  acid  and  a  relatively  small  quantity  of  a  new  acid,  which 
is  readily  separated  from  the  former,  as  it  forms  a  soluble  calcium 
salt.  To  isolate  the  acid,  the  calcium  salt  is  converted  into  the  barium 
salt,  and  the  latter  decomposed  by  the  requisite  quantity  of  sulphuric 
acid.  It  crystallises  from  boiling  water  in  slender,  lustrous  prisms, 
containing  water  of  crystallisation,  which  is  partly  evolved  on  ex- 
posure to  the  air.  It  melts  and  decomposes  at  265°,  and,  after  drying 
at  110°,  has  the  composition  CsHgNiO,.  It  has  probably  one  of  the 
following  constitutional  formulae. 

cooh-c-n:c-nh.co  ,  ^^      cooh-c-n:c-nh-co    ^ ,, 
cooh.c.n:c.co.nh+  ^^^  ''  cooh.c.n:c.co.o->^^^- 
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The  author  regards  the  second  of  these  formulee,  according  to  which 
it  is  a  betaine-like  condensation  product  of  the  acid, 

C00H-C-^:C-]S^H-C0-NH2 
COOH-C-^:C-COOH 

as  the  more  probable,  and  the  examination  of  the  metallic  and  alkylic 
saUs,  although  not  vet  concluded,  points  to  the  same  conclusion.  The 
hariiim.  salt,  C8H4l^407Ba,  forms  yellowish-white,  microcrystalline 
needles,  and  the  silver  salt  a  yellow,  amorphous  precipitate. 

H.  G.  C. 

New  Reaction  between  Carbon  Bisulphide  and  Primary 
Hydrazines.  By  M.  Busch  (Ber.,  27,  2507— 2520).— When  carbon 
bisulphide  is  added  to  an  alcoholic  solution  of  phenylhydraziine, 
7ihenylhydrazine  phenylsulphocarbazinate  separates,  and,  if  this  is 
treated  with  alcoholic  potash  at  a  moderate  temperature,  it  passes 
into  solution ;  the  filtrate  deposits  long,  almost  colourless  needles  of 
the  potassium  derivative  of  phemjldithiobiazolone  hydros  uphide, 
CsHglJ^aSsK,  which  melts  at  about  240°,     Phenijldithiohlazolone  liydro- 

NPh-X 
sulphide,    '         ^j^^^'  ^^  ol^tained  on  adding  hydrochloric  acid  to  a 

Folution  of  the  potassium  salt.  It  crystallises  in  small,  white  needles, 
melts  at  90 — 91°,  boils  and  partly  decomposes  at  about  230°,  and 
becomes  yellow  on  exposure  to  the  air,  owiug  to  the  formation  of  bi- 
sulphide (see  below).  Its  acidic  properties  are  strongly  pronounced, 
and  its  salts  are  not  decomposed  by  acetic  acid;  it  is  unstable  towards 
reducinor  agents.  The  acetyl  derivative,  CgHglSraS^Ac,  melts  at 
121—122°,  and  the  methylic  salt  at  _  108—109°.  The  bisulphide, 
(CaHgNaSs^Sa,  is  best  prepared  by  adding  ferric  chloride  to  an  alco- 
holic solution  of  the  hydrosulphide  or  its  potassium  salt ;  it  crystal- 
lises in  intensely  yellow  needles,  melts  at  124 — 125°,  and,  when  boiled 
with  alcoholic  potash,  yields  the  potassium  salt  of  the  hydrosulphide, 
together  with  the  sulphinate  CftHgNoSa'SOaK. 

Phenyldithiohiazolonesulphonic  acid,  CsH^l^o^i'SOJI,  is  obtained  as 
potassium  salt  by  treating  an  aqueous  solution  of  the  potassium  salt 
of  phenyldithiobiazolone  hydrosulphide  with  potassium  permanganate, 
and  evaporating  the  filtrate ;  the  salt,  so  obtained,  forms  yellow 
needles,  and  melts  at  268°. 

NPh-K 

Phenyl thiohiazolone     hydrosulphide,      I  ^SH,  is    prepared   by 

adding  carbon  bisulphide  to  phenylhydrazine  dissolved  in  alcohol,  and 
treating  the  resulting  paste  with  alcoholic  potash,  whereby  potassium 
phenylsulphocarbazinate  is  obtained  ;  this  is  then  suspended  in  ben- 
zene and  treated  with  carbon  oxychloride.  The  hydrosulphide  forms 
stout  needles,  and  melts  at  86 — 87° ;  the  bisulphide,  (CsHsNaO 8)282, 
melts  at  78—79°. 

FheiiylpentaJnjdi-o-l  :3:  b-diazthine,'NFh.<^-^rr_^^'^S,  is  obtained 

by  heating  potassium  phenylsulphocarbazinate  with  ethylene  dibrom- 
ide  ;  it  forms  tufts  of  needles,  and  melts  at  94°.     The  hydrochloride ^ 
VOL.  LXVI.   i.  2   X 
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CoHioNzSs.HCl,  melts  and  decomposes  at- 188°,  and  the  ace %Z- derivative, 
C9H9N2S2AC,  is  an  oil. 

TMohiazolone  hydrosulpJiide,  ^Tj.A.g^^'^^' ^^  obtained  by  add- 
ing a  mixture  of  carbon  bisulphide  and  alcobol  to  an  aqueous  solution 
of  hvdrnzine  sulphate,  and  boiling  the  mixture  with  alcoholic  potash; 
the  'hydrazine  salt,  C2H,Tsr2S3,N2H4,  so  obtained,  melts  at  185°.  The 
Jiydrosulphide  is  prepared  by  decomposing  the  latter  salt  with  hydro- 
chloric acid  ;  it  forms  stout,  yellow  crystals,  and  melts  at  168°.  The 
potassium  salt  melts  at  285°  with  decomposition;  the  wonohenzoiil- 
derivative  melts  at  about  220°,  the  6^/6^2:0?/ ^-derivative  at  184 — 185°, 
and  the  dibenzylic-derivsLtive,  C2N2S3(CH2Ph)2,  at  89°. 

A.  R.  L. 

Hydronaphthinolines.  By  A.  Reissert  (Ber.,  27,  2244—2260  ; 
compare  this  vol.,  i,  385). — The  name  naphthinoline  is  given  to  a 
base  of  the  following  formula,  the  various  substitution  products  being 
distinguished  by  means  of  the  sj^mbol  shown. 

1'     N'    T^      1 


4'      y      y       4 

Biortlionitrodihenzylacetic  acid,  (]S02-CrH4*CH2),CH*COOH,  is  ob- 
tained by  heating  ethylic  diorthonitrobenzvlmalonate  with  hydro- 
chloric acid  of  sp.  gr.  1*19  at  190°.  It  crystallises  from  dilute  alcohol 
in  delicate,  almost  white  needles,  melting  at  149°,  and  is  very  spar- 
ingly soluble  in  watei^  readily  in  alcohol,  &c.  The  ammonium  salt, 
CioHuNaORjNHg  4-  -11120,  forms  long,  silky  needles,  and  melts,  after 
decomposing  to  some  extent,  at  120°.  The  ethylic  salt  crystallises  in 
flat,  white  prisms,  and  melts  at  62°. 

Orthoparadinitrodihenzylacetic  acid  is  also  obtained  when  impure 
orthonitrobenzylic  chloride  is  used.  It  forms  microscopic,  flat  needles, 
nnelting  at  131°. 

A^-Tetrahydro-oc-naphthinoUne  [H4  =  /3  :  7  :  7' :  N']  is  best  obtained 
by  reducing  dinitrodibenzylacetic  acid  in  alcoholic  solution  with 
hydrogen  chloride  and  zinc  dust.  It  forms  colourless  plates,  with  a 
silvery  lustre,  melts  at  211 — 212°,  and  decomposes  a  few  degrees 
above  this  temperature.  It  is  readily  soluble  in  alcohol,  &c.,  very 
sparingly  in  water.  The  hydrochloride  crystallises  with  2H2O  in  long, 
soft,  light  yellow  needles,  or,  with  IHgO,  in  hard,  pointed,  light 
yellow,  well-developed  prisms.  It  is  very  sparingly  soluble  in  aqueous 
hydrochloric  acid ;  the  anhydrous  compound  melts  at  about  270°. 
The  sulphate  is  also  yellow,  and  is  very  sparingly  soluble  in  water, 
somewhat  more  readily  in  alcohol ;  it  melts  at  222°.  The  picrate 
forms  yellow  prisms,  which  melt  and  decompose  at  208°.  The 
jolatinochloride  melts  and  decomposes  violently  at  271'^,  and  the  aura- 
chloride  at  192°.  The  mercurochloride  forms  lustrous,  yellow  needles 
and  melts  at  232—233°. 

A^'N'-Methyltetrahydro-a-naphthinoline  [Me  =  N']  is  obtained  when 
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the  base  is  treated  with  an  excess  of  methylic  iodide.  It  forms 
lustrous,  almost  white  plates,  melting  at  ]  14°.  /\^N' -Acetyltetrahydro- 
a-naphtldnoUne,  CieHiaNgAc,  forms  small  needles,  melting  at  240°.  It 
is  soluble  in  warm  aqueous  acids. 

BihromotetrahydronaphthinoUne,  Ci6Hi2Br2N2,  is  formed  by  the  action 
of  bromine  water  on  an  aqueous  solution  of  the  hydrochloride  of  the 
base.  It  separates  from  acetic  acid  in  brownish-vellow,  compact 
needles,  containing  3  mols.  of  acetic  acid,  which  are  lost  at  100'^, 
yellow  crystals  being  left,  which  melt  at  244°. 

^'^y'-Vihydro-oc-naphthinoline  [Hg  =  N'  :  7].  Oxidising  agents  con- 
vert the  tetrahydro-compound  into  this  substance,  and  it  is  also 
obtained  when  the  tetrahydro-compound  is  distilled  with  zinc  dust. 
It  has  not  hitherto  been  found  possible  to  prepare  naphthinoline  itself. 
The  dihydro-derivative  is  best  prepared  by  the  use  of  mercuric 
acetate.  The  hydrochloride  forms  small,  deep  orange-yellow  crystals, 
and  melts  at  about  230°;  it  is  less  readily  soluble  in  water  and  alcohol 
than  the  corresponding  tetrahydro- derivative.  The  free  base  crystal- 
lises from  alcohol  in  lustrous,  almost  white  plates,  melting  at  201°. 
The  solutions  of  the  base  and  its  salts  show  a  strong,  green  fluores- 
cence ;  the  vapours  from  hot  solutions  of  the  base  cause  great  irrita- 
tion of  the  skin  of  the  face.  The  picrate  melts  and  decomposes  at 
241°,  the  platinochlorlde  and  mercurichloride  do  not  melt  below  300°, 
and  the  aurochloride  forms  deep  red  needles. 

A^yN'-Acetyldihydro-oc-naphthinoline,  CieHnNaAc,  forms  lustrous, 
white  crystals,  melting  at  174".  The  dihydro-compound,  therefore, 
is  a  secondary  base,  and  its  stability  towards  oxidising  agents  is  prob- 
ably to  be  accounted  for  by  the  asymmetrical  distribution  of  the 
hydrogen  atoms. 

Hexahydro-oc-naphthinoline  [Hg  =  a  :  ^  :  InT  :  N'  :  7  :  7']  is  obtained 
by  the  addition  of  sodium  to  a  boiling  alcoholic  solution  of  the  tetra- 
hydro-base.  It  forms  long,  white  needles,  containing  ^HgO,  which 
melt  at  128°.  Both  the  free  base  and  its  salts  readily  oxidise  in  the 
air.     The  picrate  is  readily  soluble  in  alcohol.  A.  H. 

Conmm  Alkaloids.  By  H.  Wolffenstein  {Ber.,  27,  2G11— 2615). 
— The  angle  of  rotation  observed  for  a  specimen  of  pure  coniine  being 
abnormally  high  (-f  16-4°  in  a  0*992  decimetre  tube  at  19°),  the  base 
was  purified  by  conversion  into  the  hydrogen  tartrate.  On  treating 
with  potash  the  filtrate  from  the  crystals  of  this  salt,  it  yielded  a 
mixture  of  bases,  from  which  dJ-coniine  was  removed  in  the  form  of 
the  nitroso-derivative  ;  the  residual  base  was  7^-methylconiine  (com- 
pare Passon,  Abstr.,  1891,  1118).  The  observed  angle  of  rotation  for 
w-methylconiine  in  a  0*333  decimetre  tube  is  +22*6°. 

The  author  draws  attention  to  some  slight  confusion  which  has 
crept  into  the  literature  of  this  subject.  M.  O.  F. 

Coniine.  By  R.  Wolffenstein  {Ber.,  27,  2615— 2621).— An 
exact  description  of  various  well-known  d-coniine  salts  is  given  in 
tliis  paper.  The  crystal lographic  examination  of  c?-coniine  platino- 
chloride  reveals  the  fact  that  a  small  quantity  of  the  base  was  present 
in  Ladenburg's  isoconiiue  (Abstr.,  1893,  i,  442),  the  latter,  tlierefore, 
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has  a  specific  rotatory  power  lower  than  that  ascribed  to  it  (Inc. 
cit.). 

The  picrate  of  cZ-coniine  crystallises  in  small,  yellow  prisms,  and 
melts  at  75°.  The  anrochloride  melts  at  77°;  the  golden-yellow  crys 
tals  of  this  salt  belong  to  the  rhombic  system,  the  axial  ratio  being 
0-3822  :  1  :  1-2221.  The  hydrochloride  melts  at  217-5— 218  5",  the 
hydrobromide  at  211°,  and  the  hydr Iodide  at  165°,  the  cadmio- 
iodide  melting  at  118°.     The  acid  tartrate  melts  at  54°. 

M.  0.  F. 

Constitution  of  Nicotine.    By  F.  Blau  (Ber.,  27,  2535—2539 ; 

compare  Abstr.,  1893,  i,  489). — The  author's  previous  work  on  this 
subject  has  proved  that  nicotine  consists  of  a  pyridine  nucleus  com- 
bined with  a  closed  chain  containing  a  nitrogen  atom  linked  to  a 
methyl  group ;  whilst  Pinner  regards  it  as  a  methylpyrrolidine  tri- 
methyleneimine  ring,  he  believes  it  to  be  an  ethyleneimine  ring,  and, 
at  present,  it  is  impossible  to  decide  definitely  between  these  views. 

Isodipyridine,  prepared  by  Cahours  and  Etard  by  the  oxidation  of 
nicotine,  is  termed  by  the  author  nicotyrine,  and  is  more  readily  ob- 
tained by  acting  on  nicotine  with  moist  silver  oxide ;  its  purification 
is  somewhat  difficult.  It  boils  at  149"  (150°  corr. ;  15  mm.),  and 
at  273—274°  (280°  corr. ;  744  mm.).  The  yield  is  about  16  per  cent, 
of  the  nicotine  employed,  of  which  about  38  per  cent,  is  recovered. 
The  iron  reaction,  mentioned  by  Cahours  and  Etard,  is  not  charac- 
teristic for  this  base ;  it  gives  a  dark  coloration  with  isatin  and 
sulphuric  acid;  a  pine-wood  splinter  moistened  with  the  base  and 
then  treated  with  hydrochloric  acid  is  coloured  dirty  bluish-green, 
but  the  reaction  is  not  very  delicate.  The  base  combines  with  IHCl ; 
the  picrate,  CloHioNajCeHsNaO;,  is  crystalline,  and  melts  at  163 — 164°. 
The  platinochloride  decomposes  at  120°  ;  it  is  doubtful  whether  it  con- 
tains l-JHaO  or  2H2O.  The  methiodide,  CioHjoNoMel,  crystallises  in 
lustrous,  pale  yellow  needles,  melting  at  211 — 213°.  The  ethiodide 
resembles  the  preceding  compound,  and  melts  at  173*5 — 174*5°.  In  spite 
of  many  attempts  under  varied  conditions,  these  were  the  only  additive 
compounds  of  nicotyrine  and  methy^lic  iodide  or  ethylic  iodide  which 
'could  be  obtained ;  nicotyrine  appears,  therefore,  to  be  a   pyrroline 

derivative,  C5NH4*C;— CH — ^CH  ;   this  accords  with  its  production 

\NMe/ 
from  nicotine  better  than  such  a  formula  as 

c,kh.-ch:c<^^^^>ch. 

Attempts  to  eliminate  the  quaternary  pyridine  nucleus  from  nico- 
tyrine by  oxidation,  and  by  fusion  with  potash,  were  unsuccessful. 

In  continuation  of  his  investigations  on  the  estimation  of  alkyl 
groups  linked  to  nitrogen  (this  vol.,  ii,  219),  Herzig  finds  that  boih 
iiexahydronicotine  and  octohydronicotine  contain  a  NAte-group. 

J.  B.  T. 


I 
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Cinchotine  or  Hydrocmchonine.  By  W.  Koenigs  and  J. 
HoERLiN  (Ber.,  27,  2290— 2292).— Cinchotine  chloride,  CigHzal^aCl,  is 
obtained  by  treating  cinchotine  hydrochloride  with  phosphorus  penta- 
chloride  in  chloroform  solution.  It  crystallises  well  from  ether  and 
melts  at  85—87°. 

Dihydrocinchine,  Ci9H22N25is  obtained  by  boiling  the  preceding  com- 
pound with  alcoholic  potash  in  a  reflnx  apparatus.  It  crystallises  in 
beautiful,  white  leaflets,  melts  at  145",  and,  when  heated  with  aqueous 
phosphoric  acid  at  170 — 180°,  yields  cincholeupone  and  lepidine.  The 
picrate  melts  at  195°.  It  is  therefore  identical  with  the  dihydro- 
cinchene  obtained  from  commercial  cinchonine. 

Cinchotine,  when  oxidised  with  chromic  acid  solution,  yields  cincho- 
leupone which  melts  and  decomposes  at  236°,  and  yields  a  hydrochloride 
melting  at  198 — 200°,  and  an  aurochloride  melting  and  decomposing 
at  203°.  The  authors  were  unable  to  detect  cincholeuponic  acid 
amongst  the  products  of  oxidation.  E.  C.  R. 

Isobutylcinchonine  Hydrobromide.  By  F.  Yial  (/.  Pharm., 
[5],  30,  62 — 55). — Cinchonine  (10  parts),  isobutylic  bromide  (5  parts), 
and  isobutylic  alcohol  (10  parts)  are  heated  in  a  sealed  tube  at  100°. 
The  product  of  the  action  is  distilled  in  a  current  of  steam,  the 
residue  extracted  with  water,  and  the  concentrated  solution  set 
aside  to  crystallise.  The  solution  of  the  crude  crystals  may  be  treed 
from  the  accompanying  red  colouring  matter  by  extraction  with 
chloroform. 

Isohuty  I  cinchonine  hydrohromide,  Ci9H2i]^I^20*C4H9,HBr  +  H2O,  forms 
colourless  orthorhombic  crystals,  the  full  measurements  of  which  are 
given;  when  dehydrated,  it  melts  at  176°;  it  dissolves  in  water  and 
in  alcohol,  but  not  in  ether  or  chloroform.  Its  rotatory  power  in 
aqueous  solution  is  ocjy  =  +  125°  (p  =  1  in  100  v;  t  =  17°). 

A.  G.  B. 

The  Methylbetaine  of  Anhydroecgonine.  By  A.  Einhorn  and 
R.  WiLLSTATTER  •  (i^e?-.,  27,  2439 — 2454). — The  substance  supposed 
(Abstr.,  1893,  i,  378)  to  be  paradimethyldihydrobenzylaminecarboxylic 
acid  cannot  have  this  constitution,  for  its  methiodide,  when  boiled 
with  aqueous  soda,  yields  not  trimethylamine,  but  dimethylamine.  It 
is  probably  the  methylbetaine  of  anhydroecgonine,  with  the  formula 
given  below ;  when  it  unites  with  hydrogen  iodide  or  methylic  or  ethylic 
iodide,  the  anhydride  ring  is  broken,  and  the  methiodide  of  anhydro- 
ecgoninic  acid,  or  of  its  methylic  or  ethylic  salt,  is  formed.  This 
change  in  its  formula  necessitates  similar  changes  in  the  formulas  of 
other  allied  compounds;  these  new  formulae  are  given  below,  the  old 
name,  when  it  differs  from  the  new  one,  being  enclosed  in  brackets. 
Cocaine  hydriodide,  it  may  be  said,  probably  stands  in  the  same  re- 
lation to  benzoylecgonine  as  the  methiodide  of  methylic  anhydro- 
ecgoninate  does  to  anhydroecgonine  methylbetaine. 
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Anhydroecgonine  methylbctaVne.  Metbiodide  of  methyhc  anhydroecgo- 

(Paradimethyldihydrobenzylaniinecarb-  numtfi. 

oxylic  acid.) 


niuate. 


ch^-ch:ch-^c-co  c^ch:ch^c-cooh 

...  .  Paramethylenedinvdrobenzoic 

Anhydroecgonine.  •'     ^^.^   - 

/CH2 CH3. 

CH3— NHMe— 6 

Ecgonine. 

The  compound  formed  by  the  addition  of  methylic  iodide  to  an- 
hydroecgoniriemeLhjlbetaine  is  identical  with  the  inethiodide  of 
methylic  anhydroecgoninate  ;  when  boiled  with  aqueous  soda,  it  yields 
dimethylamine.  When  the  methyl beta'ine  is  heated  with  ethylic 
iodide,  the  main  product  is  identical  with  the  methiodide  of  ethylic 
anhydroecgoninate,  but,  doubtless  owing  to  the  action  of  some  hy- 
driodic  acid  formed  by  a  secondary  reaction,  some  of  the  methiodide  of 
anhjdroecgoninic  acid  itself  is  produced;  this  is  the  sole  product 
when  the  methjlbeta'ine  is  heated  with  ethylic  iodide  in  absolute 
alcoholic  solution.  When  the  methyl betaine  is  heated  with  absolute 
alcohol  and  sulphuric  acid,  and  the  product  saturated  with  potassium 
carbonate,  being  carefully  cooled  daring  the  operation,  there  are 
formed  an  oily  base  soluble  in  ether,  not  yet  fully  investigated,  and 
a  neutral  substance,  insoluble  in  ether.  The  latter  still  contains  a 
NMe2-  and  a  COOEt-group,  together  with  the  anhydroecgonine  ring, 
for  potassium  carbonate  decomposes  it  into  dimethylamine  and 
ethylic  paramethylenedihydrobenzoate ;  hydrochloric  acid  converts 
it,  at  the  ordinary  temperature,  into  the  methochloride  of  ethylic 
anhydroecgoninate,  and  at  the  temperature  of  the  water  bath,  into 
alcohol  and  the  methochloride  of  anhydroecgoninic  acid;  hydriodic  acid 
forms  the  methiodide  of  ethylic  anhydroecgoninate.  If,  in  the  above 
reaction,  the  saturation  with  potassium  carbonate  is  carried  out 
without  cooling  bong  resorted  to,  the  nitrogenous  substance  is  at 
once  decomposed  into  dimethylamine  and  ethylic  paramethylenedi- 
hydrobenzoate ;  this  boils  at  225 — 227°,  and  is  attacked  by  potas- 
sium permanganate  in  the  cold,  differing  in  this  respect  from  its 
isomeride,  ethylic  paratoluate,  which  boils  at  the  same  temperature. 

C.  F.  B. 
Ergot  of  Rye.  By  Keller  (/.  Pharm.,  [5],  30,  67—70).— 
The  author  is  of  the  opinion  that  there  is  but  one  alkaloid  in  ergot 
of  rye,  for  the  properties  of  the  sole  alkaloid  which  he  could  obtain 
proved  to  be  identical  with  those  of  Tanret's  ergotinine,  Blumberg's 
picrosclerotine,  and  Kobert's  cornutine.     He  therefore  proposes  that 
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cornntine  be  retained  as  the  name  for  this  alkaloid,  and  that  the  other 
words  be  expunged  from  chemical  literature.  A.  G.  B. 

Hydrolysis  of  Nucleic  acids.  By  A.  Kossel  and  A.  ]S"eumann 
(Ber.,  27,  2215—2222  ;  compare  this  vol.,  i,  156).— When  adenylic 
ficid,  prepared  from  the  thyroid  gland  of  the  calf,  is  heated  at  150°  with 
20  per  cent,  sulphuric  acid,  it  is  converted  into  thymin,  a  new  base 
cvtosine,  ammonia,  levulinio  acid,  formic  acid,  and  phosphoric  acid. 
Thymin,  when  quite  r)ure.  has  the  molecular  formula  CsHfilSTaOs,  and 
not  the  moT-e  complicated  formula  CaaHosl^sOe,  which  was  previously 
assigned  to  it. 

Cytosine,  CnTT^oTsTifiOi  +  SH^O,  is  precipitated  bv  phosphotungstic 
ar-id,  and  crystallises  from  a  faintly  ammoniacal  solution  in  rectang- 
ular tablets.  It  is  readily  soluble  in  hot  water,  verv  sparingly  in 
alcohol,  and  insoluble  in  ether.  The  water  of  crystallisation  is  com- 
pletely lost  at  100°.  The  snlpTiafe  of  the  base  crystallises  in  needles, 
the  hydrochloride  in  prisms,  w^hilst  the  nitrate,  platinochloride,  and 
aurochloride  are  also  crystalline.  Potassium  bismuthoiodide  produces 
a  brick-red  precipitate  with  dilute  solutions  of  this  base,  whilst  silver 
nitrate  grives  a  precipitate  which  dissolves  in  hot  dilute  ammonia,  and 
crystallises  out  on  coolinsr.  The  picrate,  C2iHooN'i604,2C6H3N307,  forms 
yellow  needles.  The  yield  of  cytosine  amounts  to  about  2  per  cent, 
of  the  nucleic  acid  employed. 

The  presence  of  levulinic  acid  among  the  products  of  decomposition 
is  signitirant,  and  shows  that  adenylic  acid  contains  a  carbohydrate 
group.  This  is  in  agreement  with  the  result  obtained  by  Kossel  in 
the  case  of  the  nucleic  acid  prepared  from  yeast.  A.  H. 

Vegetable  Proteids.  By  W.  Palladia  (Zeit.  Biol,  31,  191—202). 
— An  examination  of  the  various  vegetable  proteids  described  by 
Weyl,  Vines,  Martin,  Green,  Chittenden,  Osborne  and  others,  leads 
the  author  to  the  following  general  conclusions: — 

1.  Plant-vitellin  has  many  of  the  properties  of  albumoses. 

2.  Plant-myosin  is  only  a  calcium  compound  of  vitellin. 

3.  The  existence  of  vegetable  albumoses  soluble  in  water  is  ques- 
tionable. 

4.  Vegetable  proteids  are  accompanied  by  a  still  unknown  nitro- 
genous substance. 

5.  The  number  of  hitherto  described  vegetable  proteids  is  greater 
than  the  number  which  really  exist  in  the  plants. 

W.  D.  H. 
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Influence  of  Halogens  on  the  Optical  Values  of  Double 
Bonds.  By  G-.  Carrara  (Gazzetta,  23,  ii,  1 — 7). — The  author  is 
determining  the  refraction  constants  of  a  number  of  unsaturated 
aliphatic  halogen  derivatives,  with  the  object  of  finding  an  explana- 
tion of  the  anomalous  refraction  of  such  substances  as  dibromacetyl- 
ene  and  tribromethylene.  In  the  present  paper  he  gives  the  following 
measurements  of  the  refractive  powers  of  monobromethylene  and  iso- 
a-bromopropylene. 

Monobromethylene. — Sp.  gr.  at  474°=  1*56558;  /tjj  =  1*44276; 
ytij,  =  1-44622;  /tH^  =  1*45496;  /tn    =  1*46251 ; 

^^ =  30*26.        ^;^\   ^  ,;  =  18*10. 

Iso-a-hromopropylene.—'^^.  gr.  at  14*674'  =  1*43227 ;  /^h^  =  1*45189 ; 
/iD  =  1*45536;  fi^^  =  1-46374;  ^^^  =  1*47082; 

J^!!^^ 1  =  38*18.       -f-^^ ^  =  22-82. 

d  d{tia^  +  2) 

The  differences  between  the  observed  and  theoretical  values,  calcu- 
lating both  for  saturated  and  unsaturated  compounds,  are  consider- 
able, varying  from  0*5  to  1*4  units.  W.  J.  P. 
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Abnormal  Increase  in  the  Refractive  Power  of  Aromatic 
Bases.  By  F.  Zecchini  (Gazzetta,  23,  ii,  42— 46).— The  author  has 
measured  the  refractive  powers  of  HiphLenylamine  and  triphenylamine 
in  benzene  solution  for  the  line  N;ia  ;  the  values  obtained  are  verv 
high,  and  give  abnormally  high  values  for  the  atomic  refraction  of 
nitrogen.  The  results  are  summarised  in  the  followino-  table  and 
compared  with  those  obtained  for  aniline  by  Gladstone  ;  it  is  note- 
worthy that  the  latter  observer  found  that  the  atomic  refraction  of 
nitrogen  in  the  homologous  derivatives  of  aniline  increased  as  the 
series  was  ascended. 


Substance 

p/^D  -  1 
d 

p     A'D^  -  1 
ifXD'  +   2)d' 

Atomic  refraction  of  nitrogen. 

Trom  fiD. 

From  fij)^. 

KHoPh ". 

53-37 
102 -04 
149-40 

30-56 
57-62 
84-46 

7-46 
14-56 
20-49 

3  "38 

NHPhs 

6-41 

NPhg    

9-22 

The  measurements  were  made  at  11- 
taining  9 — 17  per  cent,  of  the  bases. 


-14°,  and  in  solutions  con- 
W.  J.  P. 


Cause  of  the  Variation  of  the  Rotatory  Power  of  the  Solu- 
tions of  certain  Optically  Active  Substances.  Rotatory  Power 
of  Amorphous  Substances.  By  A.  Bechamp  (Bull.  8oo.  GMm., 
[3],  9,  511 — 529). — It  is  well  known  that  when  glucose  crystallised 
in  nodules  is  dissolved  in  water,  the  rotatory  power  of  the  solution 
gradually  diminishes,  at  last  becoming  little  more  than  half  its  initial 
value.  The  author  finds  that  glucose  crystallised  in  nodules,  and 
obtained  by  the  saccharification  of  starch,  contains  a  small  quantity 
of  dextrin  insoluble  in  alcohol  of  93°,  and  with  a  high  rotatory  power, 
[a]y  =  +125°;  after  this  is  removed,  the  alcoholic  solution  gradu- 
ally deposits  glucose  in  groups  of  small  crystals  with  distinct  faces. 
These  have  the  composition  CgHiaOfi  +  HgO,  and  when  dissolved  in 
water  the  initial  rotatory  power  is  [ct]y  =  4-96'4°;  but  the  rotatory 
power  gradually  diminishes,  and  after  24  hours  becomes  constant 
with  the  value  [a]y  =  +5204°.  If  these  values  are  calculated  to 
anhydrous,  instead  of  to  hydrated,  glucose,  they  become  respectively 
+  106-04°  and  +57-23°. 

If  the  hydrated  glucose  is  dried  at  100°,  and  then  dissolved  in 
water,  the  solution  has  at  once  the  rotatory  power  [a]^-  =  +57-6°.  If 
also  after  the  rotatory  power  of  a  solution  of  hydrated  glucose  has 
become  constant,  the  liquid  is  evaporated,  and  the  residue  is  dissolved 
in  water,  the  rotatory  power  is  likewise  +57°.  It  would  seem, 
therefore,  that  the  initial  rotatory  power  of  the  solution  of  crystallised 
glucose  is  due  to  the  hydrate,  whilst  the  final  value  is  due  to  anhydr- 
ous glucose,  dehydration  having  taken  place  in  solution. 

If  the  crystallised  glucose  is  heated  in  a  current  of  dry  air  at  about 
60°,  dehydration  takes  place  without  fusion  as  at  100°;  but,  never- 
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tlieloss,  when  the  anhydrous  glucose  is  dissolved  in  water,  the  rotatory 
DOwer  has  the  higher  value,  and  only  becomes  +57°  after  some  time. 
It  would  seem,  therefore,  that  although  crystallised  glucose  is  not 
birotatory,  anhydrous  glucose  has  this  property,  and  exists  in  two 
distinct  modifications. 

Glucose  dehydrated  with  fusion  at  100°,  or  obtained  by  evaporation 
of  a  solution  with  the  rotatory  power  -f57°,  melts  at  100°,  and  is  a 
soft  and  truly  amorphous  mass  which  absorbs  moisture  from  the 
air,  and  cannot  be  crystallised,  whereas  glucose  dehydrated  without 
fusion  does  not  melt  at  100°,  remains  hard,  retains  its  crystalline 
appearance,  and  absorbs  moisture  from  the  air  without  deliquescence, 
again  producing  the  hydrate,  CfiHijOe  +  H-O.  In  fad,  if  water  is 
added  to  the  dehydrated  substance,  combination  takes  place  with 
development  of  heat.  It  follows  that  the  higher  rotatory  power 
observed  is  due  to  the  hydrate. 

The  rotatory  power  +57°  is  due  to  anhydrous  glucose  which 
exists  in  the  solution  in  an  amorphous  form,  and  it  follows  that 
optical  activity  is  not  necessarily  connected  with  crystalline  form. 

The  author  suggests  that,  as  a  rule,  compounds  exist  in  both  an 
amorphous  and  a  crystalline  form,  although  in  many  cases  the 
crystalline  modification  is  very  difficult  to  obtain,  and  only  the 
amorphous  form  is  known.  Amongst  the  latter  may  be  mentioned 
the  amyloses,  cellulose,  proteids,  &c. 

The  potassium  compound  of  soluble  starch  has  immediately  after 
dissolution  a  rotatory  power  of  [a]j  =  +188*3°,  but  if  the  solution  is 
gradually  diluted,  the  rotatory  power  increases,  and  tends  to  approach 
that  of  soluble  starch  itself,  +212°.  The  potassium  compound  dis- 
sociates as  the  degree  of  dilution  increases,  but  both  it  and  the  soluble 
starch  are  amorphous. 

As  examples  of  other  substances  t*hat  are  unquestionably  amorphous 
as  usually  obtained,  the  author  mentions  lignodextrin,  obtained  by 
the  action  of  hydrochloric  acid  on  cellulose ;  viscose,  from  saccharose, 
[a]j  =  +  224°;  ossein,  dissolved  in  hydrochloric  acid,  [a]^  = 
—411-6°;  ossein  soluble  in  water,  [a,']j  =-.  —359*8  at  11",  but  varying 
greatly  with  the  temperature,  and  becoming  only  —168°  to  —177° 
at  30°;  gelatin,  soluijle  "  carlilagein,"  the  products  of  the  gastric 
digestion  of  ossein  and  gelatin.  It  is  noteworthy  that  the  rotatory 
power  of  almost  all  these  solutions  diminishes  ybtj  considerably  as 
the  temperature  rises. 

A  solution  of  very  active  diastase  gave  a  rotatory  power  of  [aj^  = 
— 114*1°,  and  this  remained  the  same  after  boiling,  although  the 
diastatic  power  had  been  destroyed.  In  a  similar  manner,  a  solution 
of  zythozymase  retains  its  optical  activity  after  boiling,  although  it 
has  lost  its  power  of  fermenting  saccharose. 

It  seems  clear,  therefore,  that  many  substances  which  have  never 
been  crystallised  have  a  marked  optical  activity;  but  this  is  not 
observed  in  solution  only,  for  a  film  of  gelatin  has  a  marked  rotatory 
power. 

Optical  activity  is  not  necessarily  connected  with  crystalline  form, 
but  depends  chiefly  on  the  chemical  constitution  of  the  molecules  of 
the  active  substances.  C.  H.  B. 
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Chemical  Potential  of  Metals.  By  W.  D.  Bancroft  (Zfif. 
physiJcal.  Ghem.,  12,  289 — 297). — The  anthor  has  investigated  the 
difference  of  potential  between  the  metals  magnesium,  zinc,  cnd- 
mium,  tin,  lead,  bismuth,  mercury,  and  platinum  in  various  salt 
solutions.  He  finds  that  when  the  pairs  of  metals  are  selected  from 
magnesium,  zinc,  cadmium,  tin,  lead,  and  bismuth,  neither  the 
positive  nor  the  negative  ion  of  the  salt  solution  has  any  effect  on  the 
electromotive  force,  which  also  remains  constant  although  the  dilu- 
tion varies  from  10  to  1000  litres.  When  mercury  forms  one  pole  of 
the  combination,  the  influence  of  the  negative  ion  of  the  salt  solution 
is  very  marked,  but  concentration  does  not  influence  the  electro- 
motive force.  In  the  case  of  platinum,  the  difference  of  potential 
depends  on  the  concentration  of  the  salt  solution  when  the  dissolved 
salt  is  a  haloid.  This  is  possibly  due  to  the  tendency  of  platinum  to 
form  platinochlorides,  &c.,  in  which  the  platinum  is  not  present  as 
an  ion. 

It  would  appear,  although  the  numerical  agreement  still  leaves 
something  to  be  desired,  that  the  electromotive  force  of  the  combina- 
tion Ml  I  HX  j  M2  is  identical  with  that  of  the  reversible  combination 
M,  I  MiX  I  M.X  I  M2.  J.  W. 

Electromotive  Forces  of  Polarisation.  Part  II.  By  M.  Le 
Blanc  {Zeit.  physikal.  Ghem.,  12,  333 — 358  ;  compare  Abstr.,  1891, 
1405). — From  a  further  study  of  the  electromotive  forces  of  polarisa- 
tion in  salt  solutions,  the  author  finds  that  at  the  decomposition  point 
in  a  solution  from  which  a  metal  is  deposited  on  the  cathode,  the 
electromotive  force  of  polarisation  at  this  electrode  is  equal  to  the 
electrolytic  solution  pressure  of  the  metal  in  the  solution,  and  is  inde- 
pendent of  the  nature  of  the  electrode,  provided  it  is  not  attacked. 
The  numerous  apparent  exceptions  to  this  simple  rule  are  referred 
by  him  to  ihe  development  of  gases  at  the  electrodes,  in  which  case 
the  electromotive  force  necessary  for  their  liberation  depends  in  gieat 
measure  on  the  nature  and  condition  of  the  electrodes  employed.  By 
suitable  arrangement  of  his  apparatus,  he  was  able  to  show  that  in 
many  of  these  cases  the  solutions  exhibited  the  normal  behaviour,  and 
that  the  electrol^ytic  decomposition  and  formation  of  water  (by  means 
of  a  gas  battery)  is  a  reversible  process.  Salts  of  zinc,  cobalt,  nickel, 
and  cadmium  have  a  high  decomposition  point,  and  usually  deposit 
the  metal  without  evolution  of  hydrogen.  This  behaviour  is  due  to 
special  circumstances,  and  it  is  shown  that  under  appropriate  con- 
ditions hydrogen  appears  at  the  cathode,  and  not  the  metal. 

The  assumption  that  the  atoms  of  gases  contain  a  greater  amount 
of  energy  than  the  molecules  is  considered  by  the  author  to  be  unten- 
able. They  form  two  states  of  matter  with  practically  the  same 
energy  content,  the  difference  between  them  being  that  the  atoms 
enter  into  chemical  action  with  a  great  velocity  of  reaction,  which  is 
only  approached  by  the  molecules  when  a  catalyst  is  present. 

J.  W. 

Electromotive  Forces  of  Insoluble  and  Complex  Salts.  By 
K.Zengelis  (Zeit.physihil.  Ghem.,  12,  298 — 313). — Ostwald  obtained 
results  for  silver  salts  in  agreement  with  the  following  general  prin- 
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ciples  : — Insoluble  and  complex  salts,  on  account  of  the  small  con- 
centration of  their  metallic  ions,  show  considerable  deviations  from 
the  calculated  value  of  the  electromotive  force  of  two-fluid  combina- 
tions in  which  they  occur,  the  deviation  increasing  with  the  decreasing 
solubility  of  the  salt.  Salts  soluble  in  the  complex  compounds  have 
a  smaller  deviation,  and  salts  insoluble  in  them  a  greater  deviation, 
than  the  complex  compounds  themselves.  The  author  has  tested  the 
validity  of  these  rules,  in  the  case  of  a  number  of  slightly  soluble  and 
complex  compounds  of  silver,  copper,  lead,  nickel,  and  cobalt,  and  has 
obtained  results  in  harmony  with  them. 

In  the  case  of  the  phosphates  of  lead,  cadmium,  and  silver,  the 
electromotive  force  gradually  diminishes  on  standing,  owing  probably 
to  the  formation  of  basic  salts.  Similar  diminutions  were  observed 
with  the  carbonates,  and  to  a  smaller  extent  with  the  arsenates. 
Where  no  basic  salt  is  formed,  as  in  the  case  of  silver  carbonate,  the 
electromotive  force  remains  constant.  With  sulphides,  an  increase  of 
the  electromotive  force  was  sometimes  noticed,  probably  due  to  the 
transformation  of  the  hydrosulphides  at  first  formed  into  normal 
sulphides.  J.  W. 

Secondary  Heats  of  Galvanic  Elements.  By  H.  Jahn  (Ann. 
Phys.  Chem.,  50,  189 — 192). — The  author  gives  the  following  corrected 
numbers  for  secondary  heats  of  galvanic  elements. 


EJement. 

Secondary  heat. 

Found. 

Calculated. 

Cu  CuCCH.OoV,  II  PbCCoiri09),,Pb 

Cal. 
-•4-151 
+  5-139 
+  2-620 
+  2  -6.54 
+ 1  -488 

Cal. 

—4-784 

Ag  AgCl  II  ZnCl^  +  100H2O,Zn 

+  5  -082 

Aff  AwCl  1'  ZnClo  +  50HoO  Zn 

+  2  -609 

Ag  AgCl  II  ZnClg  +  25H»0,Zn 

+  2  -51 

Ag  AgBr  II  ZnBrj  +  2bRiO,Zn 

+ 1  -326 

He  also  replies  to  some  objections  raised  by  Streintz  (Ann.  Phys. 
Chem.,  [2],  49,  564)  as  to  his  method.  J.  W. 

Properties  of  Mixtures  of  Amines  and  Acids.  By  D.  Kono- 
VALOFF  (Ann.  Phys.  Chem.,  [2],  49,  733 — 760). — In  this  paper,  the 
author  studies  the  electrolytic  conductivity,  freezing  point,  heat  of 
solution,  heat  of  dilution,  and  specific  heat  of  mixtures  of  feeble  bases, 
such  as  aniline  and  acids  of  the  acetic  series.  An  account  of  most  of 
his  conductivity  experiments  has  already  been  published  (compare 
Abstr.,  1893,  ii,  356),     He  formulates  his  conclusions  as  follows : — 

1.  Solutions  formed  by  amines  and.  organic  acids  are  conductors  of 
about  the  same  order  as  solutions  of  organic  acids  in  water. 

2.  At  a  high,  but  not  infinite,  dilution  the  conductivity  of  the 
solutions  becomes  infinitely  small. 

3.  The  curves  which  represent  the  electrical  conductivity  of  these 
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solutions  as  dependent  on  the  percentage  composition,  are  not  sym- 
metrical. The  maximum  lies  on  the  side  of  the  liquid  with  smaller 
molecular  weight  and  volume,  and  to  an  extent  which  is  determined 
by  the  differences  between  the  molecular  weights  (and  the  molecular 
volumes)  of  the  two  liquids. 

4.  The  curves  near  the  ic-axis  are  mostly  concave,  and  the  concavity 
is  greater,  as  the  molecular  weight  and  volume  of  the  dissolved  sub- 
stance in  comparison  with  those  of  the  solvent  is  greater. 

5.  The  peculiar  behaviour  of  aqueous  solutions  appears  to  be  due 
principally  to  the  small  molecular  weight  and  volume  of  the  solvent. 

6.  The  conductivity  curves  for  mixtures  of  aniline  and  acetic  acid 
exhibit  a  series  of  singular  points,  corresponding  with  solutions  of 
simple  multiple  proportions. 

7.  The  conductivity  of  liquids  at  the  ordinary  temperature  is  called 
into  play  by  chemical  affinity  between  the  dissolved  electrolyte  and 
the  excess  of  the  solvent.  The  special  condition  of  the  unstable  corn- 
pounds  thus  brought  into  existence  favours  chemical  transformation, 
without  which  no  electrolytic  conductivity  is  possible. 

The  curves  for  the  heats  of  solution  against  percentage  composi- 
tion have  maxima  which  in  no  c;>se  corresponds  with  the  ratio  of 
1  mol.  acid  to  1  mol.  amine,  but  is  always  on  the  side  of  the  solutions 
with  excess  of  acid.  The  heat  of  dilation  of  the  solution  by  the  acid 
is  always  positive,  whilst,  with  an  amine  as  the  diluent,  heat  is  de- 
veloped up  to  a  certain  point,  after  which  it  is  absorbed. 

The  depre-sion  of  the  freezing  point  of  acetic  acid  by  aniline  is 
normal  for  dilute  solutions.  J.  W. 

Melting  Points  of  Inorganic  Salts.  By  V.  Meter  and  W. 
EiDDLE  (Ber.,  26,  2443 — 2451). — The  authors  have  commenced  this 
work  in  the  hope  of  finding  relations  between  the  melting  points  of 
inorganic  salts  similar  to  those  known  to  exist  between  the  melting 
points  of  organic  compounds. 

The  method  employed  consists  in  melting  the  salt  in  a  platinum 
crucible,  and  determining  the  solidifying  point,  by  means  of  the 
platinum  air-thermometer  described  by  V.  Meyer  and  Freyer.  Test 
experiments  with  tin,  lead,  zinc,  naphthalene,  and  anthraquinone 
gave  correct  numbers. 

At  present  the  following:  melting  points  have  been  observed : — 
Sodium  chloride,  851°;  sodium  bromide,  727°;  sodium  iodide,  650°; 
potassium  chloride,  766°:  potassium  bromide,  715"^;  potassinni 
iodide,  623°;  potassium  carbonate,  1045°  ;  sodium  carbonate,  1098°; 
borax,  878°;  sodium  sulphate,  843°;  potassium  sulphate,  l')73°. 

E.  0.  R. 

Molecular  Volumes  of  Boron  Compounds.  By  A.  Ghira 
(Gazzetta,  23,  ii,  8 — 11). — The  author  has  determined  the  molecular 
volumes  of  a  number  of  liquid  compounds  of  boron ;  the  results  are 
given  in  the  following  table  (p.  7). 

The  molecular  volumes  of  water,  given  in  column  4,  are  calculated 
from  the  values  concerned  in  the  reaction  by  which  the  boron  com- 
pounds are  obtained.  Twice  the  observed  molecular  volume  of  the  suh- 
stance  is  subtracted  from  the  sum  of  boric  anhydride,  and  fcix  times  the 
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Substance. 

d  at  4°. 

Mol.  volume 
at0°. 

Mol.  volume 
of  water. 

BCL 

1  -43386 

2  -64985 
0  -88633 
0  -86437 
0-87112 
0  -94209 

81-94 
94-72 
164-72 
266  -09 
312  -24 
193  -19 

BBr3 

B(0Et)3 

BiOC.U.^)^ 

17-0 
16-6 

BrOC.H,,/3^, 

17  -8 

BrOCH.i, 

17-2 

molecular  volume  of  the  alcohol  used  in  the  preparation ;  this  differ- 
ence, divided  by  three,  gives  the  molecular  weight  of  water.  The 
agreement  is  thus  seen  to  be  satisfactory.  The  molecular  volumes  of 
consecutive  members  of  the  homologous  series  differ  by  aboat  16  units 
for  each  increment  of  CH2,  as  has  been  shown  for  other  series  by 
Horstmann  (Abstr.,  1886,  750).  W.  J.  P. 

Electrolytic   Determination   of  the    Solubility   of   Slightly 
Soluble  Substances.     By  F.  Kohlrausch  and  F.  Rose  {Ann,  Fhys. 


Salt. 


Silver  chloride 

„      bromide 

„      iodide   

Mereurous  cbloride 

Mercuric  iodide 

Cuprous  iodide 

Cuprous  thiocyanate 

Calcium  sulphate 

Barium  sulphate 

»  »        (heavyspar) . . 

Strontium  sulphate 

Calcium  sulphate 

Lead  sulphate 

Barium  oxalate 

Strontium  oxalate 

Calcium  oxalate 

Barium  carbonate 

Strontium  carbonate 

Calcium  carbonate 

„       (arragonite) 

Lead  carbonate 

Silver  chromate    

Barium  chromate 

Lead  chromate 

Magnesium  hydroxide 


Salt  contained  at  18°  in 
1  litre  in 


Milligram 
equivalents. 


0  -0117 
0-002 
0  -0006 
0-013 
0-002 
0-04? 
0  004  ? 
0-35 
0  022 
0-025 
1-16 
30-5 
0-30 
0-66 
0-51 
0-092 
0-24 
0-15 
0-26 
0-30 
(0  -0-25) 
0-17 
0-03 
0-001 
0-41 


Milligrams. 


1-7 

0-4 

0-1 

3-1 

0-5 

8-0? 

0-5? 

14-0 

2-6 

2-9 

107-0 

2070  -0 

46-0 

74-0 

45-0 

5-9 

24-0 

11  0 

13-0 

15-0 

(3-0) 

28-0 

3-8 

0-2 

9-0 


Approximate 
temperature  co- 
efficient at  18°. 


0-052 
(0  -023) 

0-049 


0-007 
0-018 
0-017 
0-000 
0  003 
0-007 
0-021 
0-018 
0-016 
0-013 
0-015 
0  -008 
0-OOi 
0-009 
0  032 
0-023 

0-000 
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Ckem.,  [2],  50,  127—137;  compare  Abstr.,  1893,  ii,  519).— The 
values  given  in  the  table,  p.  7,  for  the  solubility  in  water  of  so- 
called  "  insoluble  "  salts  are  calculated  from  determinations  of  the 
electric  conductivity  of  the  saturated  solutions.  J.  W. 

Solubilities.  By  A.  I^taud  (Bull.  Soc.  CJiim,  [3],  9,  82— 87).— 
The  author  regards  the  curve  of  solubility  as  the  locus  of  the  melting 
points  of  mixtures  of  the  dissolved  substance  and  the  solvent  (Abstr., 
1889,  460).  In  order  to  obtain  the  complete  curve,  the  solubilities 
must  be  expressed,  not  as  the  amount  of  substance  dissolved  by  100 
parts  of  the  solvent,  but  as  the  amount  contained  in  100  parts  of  the 
saturated  solution.  The  complete  curve  cannot,  for  obvious  reasons, 
be  obtained  in  the  case  of  the  majority  of  solutions  of  inorganic  salts 
in  water ;  and,  therefore,  the  author  has  turned  his  attention  to  the 
solubilities  of  organic  compounds  in  organic  solvents.  Complete  solu- 
bility curves  are  given  for  several  cases  of  this  kind.  Attempts  were 
made,  by  the  use  of  solvents  melting  at  low  temperatures,  to  obtain 
cases  in  which  the  solubility  was  ultimately  reduced  to  zero,  but 
without  positive  success.  Chloroform  (m.  p.  —68°)  at  —50°  still 
dissolves  considerable  quantities  of  naphthalene  and  triphenyl- 
methane.  In  most  cases,  however,  the  different  solubility  curves 
converge  at  low  temperatures  into  a  single  line,  the  direction  of  which 
is  towards  the  ordinate  zero  at  the  melting  point.  H.  C. 

The  Colour  of  the  Ions.  By  J.  Wagner  {Zeit.-physi'kal.  Chem.y 
12,  314— 321).— Magnanini  (Abstr.,  1893,  ii,  510)  has  stated  that 
violuric  acid  when  dissolved  in  pure  water  is  colourless,  and  that  the 
colour  ot  its  salts  in  aqueous  solution  cannot  be  attributed  to  a 
coloured  negative  ion.  The  author  has  repeated  Magnanini's  experi- 
ments with  the  acid,  but  has  failed  to  obtain,  a  colourless  solution, 
water  carefully  freed  from  alkali  always  giving  a  violet  liquid.  He 
further  finds  that  the  absorption  of  solutions  of  the  acid  and  the 
sodium  salt  is  proportional  to  the  number  of  violuric  ions  in  the 
solution,  as  determined  by  the  electrical  conductivity.  The  absorp- 
tion of  the  acid  does  not  decrease  proportionally  to  the  dilution,  as  it 
should  if  the  presence  of  a  salt  as  impurity  were  the  cause,  but  to  the 
square  root  of  the  dilution,  that  is,  proportionally  to  the  number  of 
negative  ions.  The  decolorisation  bv  means  of  other  acids  proceeds 
according  to  the  law  of  isohydric  solutions.  A  chromolithographic 
table  of  the  colours  of  16  solid  violurates  is  given  ;  these  show  great 
differences  in  colour,  but  when  dissolved  in  water  and  sufficiently 
diluted,  they  all  give  violet  solutions  (due  to  the  negative  ion), 
provided  the  positive  ion  is  colourless.  J.  W. 

Saline  Solutions.  By  C.  Charpy  (Ann.  CMm.  Fhys.,  [6],  29, 
1 — 68). — With  a  view  of  further  elucidating  the  question  as  to  the 
condition  of  a  dissolved  salt  and  its  relation  to  the  solvent,  the  author 
has  determined,  with  all  possible  accuracy,  the  densities  of  a  number 
of  aqueous  solutions  of  inorganic  salts  and  organic  acids  of  various 
concentrations.  From  these,  the  contraction  was  calculated,  it  having 
beea  already  shown  (Abstr.,  1892,  1146)  that  the  density  is  a  linear 
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function  of  the  contraction.  The  coefficient  of  contraction  is  given 
by  the  equation 

1/        SdD\ 

^-uV  +  ^dsj' 

where  S  is  the  percentage  composition  of  a  solution  of  density  D. 
The  coefficient  is  always  less  than  unity,  so  that  dilution  of  a  solution 
is  always  accompanied  by  a  contraction.  Ifc  diminishes  with  the 
concentration,  so  that  a  greater  contraction  is  produced  by  diluting 
a  concentrated  than  by  diluting  a  dilute  solution.  It  increases  with 
the  temperature,  so  that  the  contraction  produced  by  dilution  at  a 
high  temperature  is  smaller  than  that  produced  by  dilution  at  a  low 
one.  If  the  concentration  be  expressed  in  terms  of  the  ratio  of  the 
number  of  molecules  of  the  dissolved  compound  to  the  number  of 
molecules  of  the  solvent,  the  curves  representing  the  coefficient  of  con- 
traction as  a  function  of  the  concentration  will  take  some  siniple  form, 
and  in  any  series  of  analogous  compounds  will  be  found  arranged  in 
the  order  of  the  magnitudes  of  the  molecular  weights.  The  last  pro- 
perty is  also  characteristic  of  the  curves  obtained  if  the  density  is 
substituted  for  the  coefficient  of  contraction.  The  curves  in  this  case 
are  linear  in  form,  the  density  of  a  solution  being  a  linear  function 
of  the  concentration  when  the  latter  is  expressed  as  above.  This  last 
result  holds  also  for  mixtures  of  salts  in  solution,  and  it  is,  therefore, 
possible  to  apply  this  law  to  the  study  of  chemical  equilibrium 
between  salts  in  solution.  H.  C. 

The  Hydrate  Theory.  By  W.  Meterhoffer  (Ber.,  26,  2475— 
2478). — The  author  points  out  that  the  curves  obtained  by  Pickering 
for  the  depression  in  freezing  point  in  various  solutions  are  in  reality 
solubility  curves,  and  reasons  that  since  no  breaks  have  hitherto  been 
found  in  solubility  curves  unless  the  solid  in  equilibrium  with  the 
solution  itself  undergoes  transformation,  the  breaks  observed  by 
Pickering  have  no  real  existence.  J.  W. 

Equilibrium  of  Solutions  with  two  and  three  Components. 
By  H.  W.  B.  RoozEBOOM  (Zeit. physikal  Chem.,  12,  359— 389).— The 
author  gives  a  full  theoretical  discussion  of  the  nature  of  the  solu- 
bility-curves for  systems  composed  of  two  and  of  three  components. 
An  example  of  the  equilibrium  of  a  system  of  two  components  is  to 
be  found  in  the  solubility  relations  of  ferric  chloride  and  its  hydrates 
in  W8ter.  Here  the  components  are  water  and  anhydrous  ferric 
chloride  ;  ice,  the  anhydrous  salt,  and  the  various  hydrates  form  the 
solid  phases,  solutions  of  varying  concentration  forming  the  liquid 
phase.  The  solubility  curves  of  the  components  are  termed  by  the 
author  side  curves,  the'solubirity  curves  of  the  hydrates  (in  this  case 
binary  compounds)  being  called  intermediate  curves.  With  systems 
of  three  components  there  may  be  ternary  solid  phases ;  for  example, 
the  hydrate  of  a  double  salt.  The  following  tables  exhibit  the  cha- 
racteristic properties  of  the  various  curves  and  their  points  of  inter- 
section. The  solid  phases  are  denoted  by  Si,  Sj,  &c.,  the  liquid  phase 
(solution)  by  L. 
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GharacterisHcs  of  Solubility  Curves. 


Nature  of  curve. 


Solid  phases. 


Direction  of  endo- 
thermic  transforma- 
tion at  the  maximum 

temperature  of  the 
curve. 


Side 

Intermediate 

Side 

Intermediate 


A.  Two  Components. 

One  simple « . . 

One  binary 

B.  Three  Components. 

Two  simple 

One  simple  +  one  binary... 
Two  binary   


S  — L. 
S-*L. 


Si  +  S2  — L. 
Si  +  S2  — *  L,  or 
S,  —  L  +  S,. 


f  containing  ^ 
One  simple  +   |    together 


one  binary     <{    all  three    ^ 
Two  binary       (     compo-     I 
l^     nents      J 
One  simple  +  one  binary. 
One  binary  +  one  ternary 
Two  ternary 


Si  +  S2  ->  L. 


}{ 


Si  +  S2  -*  L, 
or 

Si  ^  L  +  S2. 


Points  of  Intersection. 


Intersecting  curves. 


The  intersection  is  a 

temperature  minimum 

for 


Direction  of  endo- 
thermic  transforma- 
tion at  intersection. 


Two  side 

One  side  and  one  interme- 1 

diate  \- 

Two  intermediate J 

Three  side « . . . . 

Two  side  and  one  interme 

diate 
One  side  and  two  interme 

diate  | 

Three  intermediate J 


A.  Two  Components. 

Both  curves , 

Both  curves,  or  , 

One  curve  , 

B.  Three  Components. 
Three  curves 

Three  curves,  or "1 

Two  curves J 


Si  +  S2  —  L. 

Si  +  S2  —  L. 
Si  -*  L  +  So. 


Ii  +  S2  +  S3  -*  L. 


Si  +  S2  +  S3  — »■  D. 

Si  +  S2  -*  L  +  Sa. 


J.  w. 
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Temperature  of  Explosion  of  Mixtures  of  Gases.  By  Y. 
Meyer  and  A.  Munch  (Ber.,  26,  2421 — 2432). — The  explosion  was 
effected  in  a  ^lass  vessel,  situated  inside  the  bulb  of  an  air  thermometer, 
the  latter  being  immersed  in  a  metal  bath.  The  mixture  of  a  gas 
with  the  amount  of  oxygen  theoretically  necessar}^  for  its  complete 
combustion  was  passed  through  a  fine  tube  to  the  bottom  of  the  gla^s 
vessel,  and  lighted  as  it  issued  from  the  mouth  of  the  tube  which 
formed  the  upper  continuation  of  the  vessel.  At  a  certain  tempera- 
ture the  flame  ran  down  the  tube,  and  the  contents  of  the  vessel 
exploded.  This  temperature — the  temperature  of  explosion — w^as 
then  determined  by  displacing  the  air  contained  in  the  air  thermo- 
meter with  hydrogen  chloride,  collecting  it  over  water,  and  measur- 
ing it. 

A  series  of  experiments  was  first  made  with  hydrogen  and  oxygen. 
The  temperature  of  explosion  is  not  constant,  bat  varied  in  38  ex- 
periments from  about  620°  to  680°,  being  about  650°  in  the  mean.  It 
is  not  affected  by  variations  in  the  rapidity  with  which  the  gases 
enter  the  glass  vessel,  or  by  the  presence  of  glass  splinters  or  sand. 
The  presence  of  platinum  prevents  an  explosion,  the  gases  combining 
quietly,  and  if  the  glass  vessel  is  very  small  no  explosion  occurs. 

Some  experiments  were  then  made  with  carbonic  oxide  and  with 
hydrogen  sulphide,  but  these  gases,  for  the  most  part,  combined 
quietly  with  oxygen. 

The  following  aliphatic  hydrocarbons  were  then  examined,  and 
found  to  have  the  following  temperatures  of  explosion  when  mixed 
with  oxygen.  Methane,  656 — 678° ;  ethane,  605 — 622° ;  ethylene, 
577 — 590°;  acetylene,  509 — 515°;  propane,  545 — 548°;  propylene, 
497—511°;  isobutane,  545—550°;  isobutylene,  537—548°;  coal-gas 
(with  three  times  its  volume  of  oxygen),  647 — 649".  It  would  thus 
appear  that  the  temperature  of  explosion  falls  as  the  number  of 
carbon  atoms  in  the  molecule  increases ;  that  it  is  probably  lower  for 
primary  than  for  the  corresponding  secondary  hydrocarbons;  and 
is  less  for  hydrocarbons  containing  a  double  bond  than  for  those 
containing  only  single  bonds,  and  still  less  for  those  containing  a 
triple  bond.  C.  F.  B. 

Extraction  Apparatus.  By  J.  Tcherniac  {Ber.,  26,  2359). — A 
defence  of  the  author's  apparatus  (Abstr.,  1893,  i,  229)  for  extraction 
with  hot  ether  against  the  objections  urged  by  Hagemann  (^6^d., 
ii,567).  C.  F.  B. 


Inorganic   Chemistry. 


Hydrates  of  Hydrogen  Iodide.  By  S.  U.  Pickering  (Ber.,  26, 
2307 — 2310). — In  continuation  of  his  previous  work  on  the  hydrates 
of  hydrogen  chloride  (Proc,  1893,  45)  and  of  hydrogen  bromide 
(Phil.  Mag.y    1893),    the   author  has    succeeded    in    isolating    three 
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hydrates  of  hydrogen  iodide.  The  dihydrafe,  Hr,2H20,  forms  large 
crystals  melting  at  about  —43°.  The  trihydrate,  HljSHjO,  melts  at 
—48°,  and  forms  small,  granular  crystals.  The  tetrahydrate,  H1,4H20, 
melts  at  —  36"5°,  and  is  deposited  in  large,  transparent,  granular 
crystals. 

The  numerical  results  are  tabulated,  and  are  also  represented 
graphically  in  the  form  of  curves.  The  following  hydrates  of  hydrogen 
chloride  and  of  hydrogen  bromide  are  known.  HCljHaO;  HC1,2H20, 
TO.  p.  ^17-4°;  HC1,3H2<),  m.  p.  -24-8°;  HBr,H20 ;  HBr,2H20, 
m.  p.  -11-2°;  HBr.3H20,  m.  p.  -48°;  HBr,4H20,  m.  p.  -558°. 
No  simple  relationship  appears  to  exist  between  the  melting  points 
of  the  various  hydrates  of  the  three  acids.  J.  B.  T. 

Decomposition  of  Hydrogen  Iodide  by  Heat.  By  M.  Boden- 
STEIN  {Ber.,  26,  2603—2611 ;  compare  Abstr.,  1893,  ii,  369) .—Further 
experiments  have  yielded  the' following  numbers  for  the  amount  of 
hydrogen  iodide  decomposed  at  various  temperatures. 


290°       310° 
0164     0-167 


320° 
0-160 


340° 
0-171 


350^ 
0-176 


394° 
0-196 


448° 
0-214 


518° 
0-236 


A  minimum  appears  to  exist  at  320°,  at  which  temperature  the 
heat  of  reaction  is  probably  zero. 

The  influence  of  pressure  is  seen  in  the  following  table. 


Pressure  in  atmosplieros. 

350°. 

448°. 

518". 

0-5 
1-0 
1-5 
2-0 

0-135 
0-176 
0-192 
0-199 

0-202 
0-214 
0-222 
0-231 

0-225 
0-236 
0  -241 
0-244 

The  constant  C   of  the  velocity  equation  for  the   decomposition 
varies  as  follows. 


Pressure. 

350°. 

448°. 

0-5 
1-0 
1-5 
2-0 

0-0000345 
0  -0000699 
0  -0001151 
0  0001571 

0 -00266 
0 -00503 
0  -00820 
0-01143 

This  table  shows  that  the  constant  is  very  nearly  proportiooal  to 
the  pressure.  J.  W. 

Action  of  Ammonia  on  some  Peroxides.  By  O.  Michel  and  E. 
Grandmougin  {Ber.,  26,  2565 — 2568). — When  dry  gaseous  ammonia  is 
passed  over  the  heated  peroxides  of  sodium,  barium,  manganese,  and 
lead,  the  ammonia  is  oxidised  to  nitrogen,  and  the  metal  left  either 
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as  hydroxide  (sodium  and  barium)  or  oxide  (manganese  sesquioxide, 
litharge).  In  addition  to  these  products,  in  all  cases  except  that  of 
barium,  a  small  amount  of  nitroas  and  nitric  acids  is  formed. 

A.  H. 
Properties    and    Constitution    of   Hydroxylamine    and    its 
Homologues.      By  W.   Beuhl  (Ber.,  26,    2508—2520).      See  this 
vol.,  i,  9. 

Preparation  of  Nitrous  Oxide.  By  W.  Smith  (/.  Soc.  Ghem.  Ind., 
11,  867 — 869;  12,  10 — 11). — A.  mixture  of  ammonium,  sulphate  and 
sodium  nitrate,  kept  at  215°  for  2 — 3  hours,  undergoes,  in  great  part, 
decomposition  into  sodium  sulphate  and  ammonium  nitrate.  If,  bow- 
ever,  it  is  rapidly  raised  to  a  higher  temperature,  nitrous  oxide  begins 
to  be  evolved  at  230'',  and  comes  off  with  some  rapidity  at  240 — 250°. 
Daring  the  heating  up  a  little  ammonia  is  evolved,  and  the  longer  the 
mixture  is  kept  at  about  220 — 230°,  the  more  ammonia  is  lost.  If, 
then,  the  two  salts  have  been  mixed  in  molecular  proportions,  the 
deficiency  in  the  ammonia  leads  to  the  evolution  of  some  of  the 
higher  oxides  of  nitrogen  towards  the  end  of  the  reaction.  This  may 
be  remedied  by  increasing  the  proportion  of  ammonium  sulphate,  the 
mixture,  with  an  additional  5  per  cent,  of  that  salt,  affording  a  larger 
yield  of  nitrous  oxide  than  would  be  obtained  from  the  equivalent 
quantity  of  ammonium  nitrate.  The  gas  is  evolved  with  regularity, 
whereas  ammonium  nitrate,  raised  to  240°,  decomposes  with  a 
rapidity  accelerating  towards  explosive  violence.  M.  J.  S. 

Hyponitrous  acid.  By  A.  Thum  (Monatsh.,  14,  294— 310).— The 
author  supports  the  theory  of  Duns^tan  and  Dymond  (Trans.,  1887, 
656),  according  to  which,  the  first  product  of  the  reduction  of  sodium 
nitrite  in  alkaline  solution  is  the  sodium  derivative  of  a  dihydroxyl- 
araine,  two  molecules  of  which  then  condense  to  form  sodium 
hyponitrite,  (1)  Naa  +  2H2O  +  NaNOa  =  N"aN(0H)2  +  2NaOH. 
(2)  2ISraN'(OH)2  =  NajNoOa  +  2H2O.  This  condensation  seems  to 
be  favoured  by  the  presence  of  an  excess  of  alkali,  for  if  this  be 
neutralised  by  a  current  of  carbonic  anhydride,  no  hyponitrite  is 
formed.  The  nitrogen  evolved  during  the  reduction  is  not  due  to  the 
reduction  of  hydroxylamine,  to  which  it  has  usually  been  ascribed, 
for  this  substance  is  scarcely  attacked  by  sodium  amalgam,  but  prob- 
ably to  a  reaction  between  the  dihydroxylamine  and  hydroxylamine, 
NH^-OH  +  NH(0H)2  =  N2  +  3H2O.  The  preparation  of  hypo- 
nitrites  by  means  of  ferrous  hydroxide  has  no  advantage  over  the 
ordinary  method  of  reduction  by  means  of  sodium  amalgam. 

Hyponitrous  acid  is  also  formed  by  the  action  of  hydroxylamine  on 
nitrous  acid.  About  2  per  cent,  of  the  theoretical  amount  of  the 
silver  salt  is  formed  when  equivalent  solutions  of  hydroxylamine 
hydrochloride  or  sulphate  and  sodium  nitrite  are  mixed,  allowed  to 
remain  until  the  violent  evolution  of  nitrous  oxide  has  ceased,  and 
then  treated  with  a  solution  of  silver  nitrate.  No  hyponitrite  is 
formed  in  alkaline  solution.  Further  investigations  are  in  progress 
as  to  the  exact  course  of  this  reacticm.  Attempts  to  isolate  hypo- 
nitrous acid   from  the    dry  silver  salt  by  means   of    dry  hydrogen 
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sulphide  showed  that  even  at  low  temperatures  ifc  is  very  unstable 
and  liable  to  explosive  decomposition ;  the  remaining  experiments 
were,  therefore,  made  with  solutions  of  the  acid,  prepared  by  act- 
ing on  the  silver  salt  with  the  calculated  amount  of  hydrochloric 
acid.  The  solution  is  coloarless  and  strongly  acid,  and  is  stable 
towards  dilute  acids  and  alkalis  even  on  boiling.  On  titration  with 
potash,  in  the  presence  of  phenolphthalein  or  litmus,  the  solution 
remains  acid  until  the  acid  salt  is  formed,  and  then  becomes  alkaline. 
The  acid  does  not  affect  methyl-orange,  and  does  not  expel  carbonic 
anhydride  from  the  alkali  carbonates.  In  acid  solution,  it  is  quan- 
titatively converted  by  potassium  permanganate  into  nitric  acid, 
whilst  in  alkaline  solution,  nitrous  acid  is  formed.  Pure  solutions  of 
the  acid,  contrary  to  the  statements  of  Divers  on  the  one  hand,  and 
Van  der  Plaats  on  the  other,  do  not  decolorise  solutions  of  iodine  and 
prevent  the  formation  of  iodide  of  starch,  neither  do  they  liberate 
iodine  from  acid  solutions  of  potassium  iodide.  Hyponitrous  acid  is 
very  stable  towards  reducing  agents,  both  in  the  presence  of  acids 
and  alkalis.  Solutions  of  the  acid  hyponitrites  of  the  alkalis  give  pre- 
cipitates with  the  salts  of  many  metals.  These  metallic  salts  are 
being  further  examined. 

The  Oxidation  of  Hydroxylamine. — When  hydroxylamine  is  acted  on 
by  alkaline  permanganate,  an  amount  of  oxygen  is  taken  up  which  is 
exactly  half  way  between  the  amounts  required  to  convert  the 
hydroxylamine  into  hyponitrous  acid  on  the  one  hand,  and  nitrous 
acid  on  the  other.  This  corresponds  with  the  formation  of  a  sub- 
stance of  the  formula  H2N2O3,  which  bears  the  same  relation  to  hypo- 
nitrous acid  that  an  azoxy-  does  to  an  azo- compound, 

ho-n:n-oh.  o<Joh- 

Hyponitrous  acid  (azohydroxyl).  Azoxyhydroxyl, 

Experiments  are  in  progress  on  the  isolation  of  this  substance. 
Hydroxylamine  is  also  oxidised  by  mercuric  oxide,  cupric  oxide, 
hydrogen  peroxide,  and  alkaline  potassium  ferricyanide,  small 
amounts  of  hyponitrite  being  formed  in  each  case.  The  greater  part  of 
the  nitrogen,  however,  is  converted  into  nitrous  oxide  or  nitrous  acid. 

A.  H. 

[The  paper  by  W.  Wislicenus  (Abstr.,  1893,  ii,  311)  in  which  the 
formation  of  hyponitrous  acid  by  the  interaction  of  hydroxylamine, 
and  nitrous  acid  is  described  was  read  at  a  somewhat  later  date  than 
the  foregoing.]  A.   H. 

Rate  of  Oxidation  of  Hydrogen  Phosphide.     By  H.  J.  Van  de 

Stadt  (Zeit.  physikal.  Ghent.,  12,  322 — 832). — When  dry  gaseous 
hydrogen  phosphide  and  oxygen  are  brought  together  at  a  low  pt  es- 
sure,  they  combine  at  once  with  emission  of  light  to  form  phosphorous 
acid  according  to  the  equation  2PH3  +  3O2  =  2H3P03.  The  appa- 
ratus used  by  the  author  to  determine  the  combining  proportions 
consisted  of  a  pear-shaped  bulb  connected  on  the  one  hand  with  an 
air-pump  and  manometer,  and  on  the  other  with  a  gas  pipette,  by 
means  of  which  definite  quantities  of  gas  could  be  introduced.     The 
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hulh  was  rendered  vacuous,  a  certain  number  of  measures  of  hydrogen 
phosphide  admitted,  and  then  oxygen,  measure  by  measure,  until  the 
flash  on  combination  no  longer  appeared.  The  manometer  showed 
no  change  of  pressure  before  and  after  the  reaction. 

When  the  gases  were  admitted  very  slowly  from  the  pipette,  an 
intermittent  greenish- blue  light  was  observed,  and  the  manometer 
indicated  that  equal  volumes  of  oxygen  and  hydrogen  phosphide 
interacted,  leaving  an  equal  volume  of  a  permanent  gas  as  residue. 
When  the  mixing  of  the  two  gases  was  allowed  to  take  place  by 
diffusion  at  a  pressure  under  50  mm.,  accurate  results  were  obtained, 
and  the  crystalline  solid  which  was  deposited  on  the  walls  of  the 
bulb  was  proved  to  be  metaphosphorous  acid,  formed  according  to 
the  equation  PH3  +  O2  =  H2  +  HPO2.  The  crystals  melt  above 
80°,  and  deliquesce  in  presence  of  a  little  water  vapour,  the  solution 
shortly  afterwards  becoming  solid  again  from  formation  of  ortho- 
phosphorous  acid. 

Slow  oxidation  at  greater  pressures  appears  to  proceed  approxi- 
mately according  to  the  equation  4PH3  +  .5O2  =  2HPO2  +  2H3PO3 
-f  2H2.  Dilution  does  not  increase  the  rate  of  oxidation  con- 
tinuously, but,  when  a  certain  low  pressure  is  reached,  explosion 
takes  place  suddenly.  The  limiting  pressure  for  explosion  depends 
very  g-reatly  on  the  amount  of  moisture  present,  which,  in  this  case, 
retards  and  prevents  the  oxidation,  a  result  in  direct  contrast  with 
those  obtained  by  Baker  and  by  Dixon  for  most  cases  of  combination. 

J.  W. 

Polymeric  Thiocarbonyl  Chloride.  By  a.  Carrara  (Gazzetta, 
23,  ii,  12 — 17). — By  means  of  cryoscopic  determinations  in  benzene 
solution,  the  author  confirms  the  generally  accepted  view  that  the 
polymeride  of  thiocarbonyl  chloride  has  the  molecular  composition 
(08012)2 ;  the  thermometric  depressions  indicate  a  small  but  increas- 
ing amount  of  dissociation  as  the  solutions  become  more  dilute.  The 
refraction  constants  of  thiocarbonyl  chloride,  of  its  polymeride  and  of 
perchloromethylmercaptan  were  also  determined  for  the  a,  /3,  and  7 
hydrogen  lines  and  the  D  line ;  the  principal  results  are  given  in  the 
following  table. 


Substance. 

f. 

d 

p    f'^a'  -  1 

{,MU^'    +    'A)d 

Atomic  refraction  of 
sulphur. 

From  fi. 

From  /x2. 

s:cci2 

s:cci-s-cci3 .. 
SC1-CC13 

9-0° 
ri2-4 
\11-9 

11-0 

40-20 
76-54 
76-70 
58-93 

23-37 
43-941 
43 -94  J 
34  19 

15-60 
33-71 
14-73 

8-85 
7-45 
7-63 

The  measurements  for  the  polymeric  thiocarbonyl  chloride  were 
made  on  benzene  solutions  containmg  16' 139  and  15*549  per  cent, 
respectively.     It  is  noteworthy  that  the  atomic  refractions  of  sulphur 
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deduced  from  these  observations  are  considerably  smaller  than  those 
observed  by  Nasini  and  Costa  with  similar  compounds. 

W.  J.   P. 

Magnesium  Nitride.  By  A.  Smits  (Bee.  Trav.  CMm.,  12,  198 — 
202). — Magnesium  nitride  is  prepared  by  heating  magnesium  powder 
in  a  current  of  dry  ammonia.  It  is  a  yellow  substance,  easily 
powdered,  and  must  be  kept  in  sealed  tubes,  as  it  is  rapidly  acted  on 
by  the  moisture  of  the  air.  Although  immediately  decomposed  by 
water,  it  is  not  acted  on  by  glycerol  or  by  oxalic  acid  dissolved  in 
absolute  alcohol.     Nitrate  of  silver  in  alcoholic  solution  is  reduced. 

A  quantitive  synthesis  establishes  the  composition  MgaNa,  a  result 
confirmed  by  analyses.  W.  T. 

Lead  Tetrachloride.  By  H.  Friedrich  (Monatsh.,  14,  505 — 520  ; 
compare  Abstr.,  1890,  699;  1893,  ii,  415  ;  also  Classen  and  Zahorski, 
ibid.,  1893,  ii,  464).— The  author  confirms  the  formula  PbCl4,2NH4Cl 
for  the  double  chloride  of  lead  and  ammonium,  to  which  Classen  and 
Zahorski  (loc.  cit.)  gave  the  formula  2PbCl4,5NH4Cl,  and  is  of  ih^^ 
opinion  that  the  compound  analysed  by  those  investigators  contained 
free  ammonium  chloride.  The  behaviour  of  the  double  salt  on 
adding  it  to  well-cooled  sulphuric  acid,  whereby  lead  tetrachloride 
separated  as  an  oily  substance,  was  so  remarkable  that  the  author 
investigated  the  behaviour  of  ammonium  stannichloride  towards 
sulphuric  acid,  and  obtained  a  similar  result,  tin  tetrachloride  being 
formed.  The  tetrachlorides  of  lead  and  tin  therefore  closely  resemble 
each  other  in  regard  to  their  stability  in  presence  of  sulphuric  acid, 
and  tin  and  germanium  tetrachlorides  may  even  be  distilled  from  the 
concentrated  acid  without  decomposition.  On  the  other  hand,  the 
higher  chlorides  of  iron  and  of  antimony  are  readily  decomposed  by 
the  acid  with  evolution  of  hydrogen  chloride.  Attempts  to  isolate 
lead  tetrabromide  or  its  double  salt  with  an  alkaline  bromide  have 
proved  unsuccessful.  G.  T.  M. 

Basic   Copper    Selenate   and    Basic   Cobalt   Selenate.      By 

BoGDAN  (Bull.  Soc.  Ghim.,  [3],  9,  584 — 586). — Basic  copper  selenate, 
2Se03,3CuO,4H20,  or  Cu(0-Se02-OCu-OH)2  +  3H2O,  is  obtained 
by  heating  a  10  per  cent,  solution  of  normal  copper  selenate 
in  sealed  tubes  at  240 — 250°  for  several  hours.  It  forms  minute, 
transparent,  emerald-green,  prismatic  crystals,  insoluble  in  water 
but  easily  soluble  in  acids.  When  heated  at  about  250°,  the  salt 
loses  water  and  decomposes  with  liberation  of  selenium.  The  fact 
that  the  salt  does  not  lose  water  at  210°  is  not  regarded  by  the 
author  as  evidence  that  the  water  is  not  present  in  the  form  of  water 
of  hydration. 

Basic  cobalt  selenate,  3Se03,4CoO,H20,  or 

OH-CoO-Se02-0-CoO-Se02-0-CoO-Se02-OCo-OH, 

is  obtained  in  a  similar  manner,  and  forms  small,  red,  acicular 
crystals  strictly  analogous  to  the  copper  compound  in  general  pro- 
perties. C.  H.  B. 


INORGANIC  CHEMISTRY. 


17 


d 

o 

w 

d 

o    . 

(M 

(M 

05 

f^T 

ft 

P     ^ 

1 

3 

1 

1 

H« 

3 

1     ^ 

S     M 
^    ^ 

3 

1 

?     ? 

3 

o' 

r'^ 

o     o 

■7:3 

rt 

F^ 

O 

m 

O 

g 

W 

o  «• 

»o 

"'^ 

a  B 

1 

I 

1 

1 

1 

1 

j 

OQ 

3 

OQ 

q 

q 

tti 

H 

<^^ 

S 

O 

3 

3 

O} 

(M 

W 

1 

1 

g 

1 

ft 

0 

^ 

^ 

3 

c^ 

(M^ 

a 

3 

3 

3 

1 

^ 

pS 

5 

g 

o 

o 

o 

o 

o 

bf 

W 

W 

s 

<© 

CO 

rti« 

fl 

Q 

1— r 

<1 

1 

o 

O 

O 

Q 

, 

W 

1 

td 

tq 

tlf 

1 

;s^ 

|2h 

^ 

^ 

l-H* 

e5 

<R 

<^ 

1 

1-H 

■— 1 

o 

3 

3"" 

S 

6 

S 

t>    tn 

CO 

o 

g 

o 

W 

& 

a1 
II 

3 

o 

13 

3 

00^ 

3 

3 

3 
h3 

1 

^ 

c5 

<N 

h3 

3 

3 

3 

3 

o 

Q 

i^ 

o 

o 

3 

Q 

s 

1. 

q 

ft 

& 

<D  a 

1 

1 

1 

3 

3 

CO 

5 

IS. 

W. 

«. 

w 

H 

3 

o 

3 

o 

3' 

C3 

O 

O 

O 

Ul 

VOL.  LXVI.   11. 


18 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


New  Double  Chlorides.  By  A.  Chassevant  (Ann.  OMm.  Phys., 
[6],  30,  5— 5G  ;  compare  Abstr.,  1892,  118  and  1275).— The  author 
has  prepared  and  analysed  most  of  the  double  salts  the  formula)  of 
which  appear  in  the  table  (preceding  page)  ;  some  of  these  are  new, 
whilst  others  have  already  been  described  by  himself  and  others. 
The  arrangement  renders  clear  the  relations  and  differences  which 
exist  between  the  salts.  A.  R.  L. 

Decomposition  of  Alkali  Stannates  under  the  influence  of 
Carbonic  Anhydride  and  of  Alkali  Carbonates.  By  A.  Ditte 
(Ann.  GUm.  Phys.,  [6],  30,  282— 285).— Austen  has"'shown  (Chem, 
News,  46,  286)  that  stannic  oxide  may  be  readily  prepared  by  passing 
a  current  of  carbonic  anhydride  into  a  solution  of  an  alkali  stannate 
containing  an  excess  of  alkali. 

When  some  bubbles  of  carbonic  anhydride  are  allowed  to  fall  on 
the  surface  of  a  dilute  solution  of  an  alkali  stannate,  a  cloudy  separa- 
tion of  gelatinous  stannic  oxide  rises  to  the  surface,  and,  as  it  in- 
creases in  amount,  the  carbonic  anhydride  ceases  to  be  absorbed. 
When,  however,  the  carbonic  anhydride  is  introduced  very  slowly  in 
contact  with  crystals  of  stannate,  a  dense  monhydrated  stannic  oxide 
is  formed,  which  seems  to  be  amorphous.  If  carbonic  anhydride  is 
passed  into  a  mixture  of  stannate  and  carbonate,  stannic  oxide  falls 
to  the  bottom  of  the  liquid.  Alkali  carbonate  free  from  the  acid  salt 
does  not  give  rise  to  the  production  of  stannic  oxide  when  added  to 
a  stannate ;  stannic  oxide  is  formed  in  amount  proportional  to  the 
quantity  of  acid  salt  present.  A.  R.  L. 

Preparation  of  Potassium  Metantimonate.  By  Duyk  (Ghem. 
Gentr.,  1893,  ii,  254 ;  from  Bull.  8oc.  roy.  Pharm.  Bruxelles,  37, 
109). — The  method  depends  on  eliminating  the  sulphur  from  the 
sulphantimonate  by  means  of  copper  oxide.  Black  antimony  sulphide 
(100  grams),  potassium  carbonate  (150  grams),  slaked  lime  (100 
grams),  and  sulphur  (20  grams)  are  shaken  with  12  litres  of  water, 
and  after  remaining  eight  days  the  mixture  is  filtered.  The  filtrate, 
which  contains  potassium  sulphantimonate,  is  boiled  with  copper 
oxide  (120  grams)  and  filtered.  The  filtrate  is  diluted  with  water 
and  treated  with  carbonic  anhydride,  when  potassium  metantimonate 
is  precipitated.  E.  C.  R. 


Mineralogical   Chemistry. 


Canfieldite,  a  new  Germanium  Mineral.  By  S.  L.  Penfielj) 
(Amer.  J.  8ci.,  46,  107 — 113). — This  new  mineral  was  brought  from 
Bolivia  by  F.  A.  Canfield.  It  crystallises  in  combinations  of  the 
octahedron  and  rhombic  dodecahedron.  The  fracture  is  conchoidal, 
the  hardness  2*5,  the  sp.  gr.  6*27,  the  colour  black,  the  streak  greyish- 
black,  and  the  melting  point  very  low.      The  mineral  consists  of 


MINER ALOGIOAL  CHEMISTRY.  19 

silver,  germanium,  and  sulphur,  and  lias  the  same  quantitative  com- 
position as  argjrodite.     Analysis  gave  the  following  results  : — 

S.  ae.  Ag.  Total. 

17-10  6-57  76-33  100-00 

Thus  canfieldite  and  argyrodite  have  the  same  chemical  composition, 
which  is  AggGeSe. 

A  new  analysis,  made  by  the  author,  of  argyrodite  from  Freiberg 
gave  . 

S.  Ge.  Ag.  Total. 

16-83  6-69  76-48  100-00 

The  mineral  AggGeSs  is  therefore  dimorphous,  canfieldite  being 
isometric  and  argyrodite  monoclinic.  B.  H.  B. 

Natural  Manganese  Oxides:  Polianite  and  Pyrolusite.    By 

A.  GoEGEU  {Bull.  Soc.  Ghim.,  [3],  9,  496— 602).— The  author  has 
examined  a  specimen  of  polianite  from  Flatten,  in  Bohemia,  and 
specimens  of  crystallised  pyrolusite  from  many  localities  in  Central 
and  Eastern  Europe.  The  hardness  of  the  polianite  was  6-5,  and  its 
sp.  gr.  5*03  to  5'09  ;  whilst  the  hardness  of  the  pyrolusite  varied 
from  2-5  to  S'O,  and  the  sp.  gr.  from  4*75  to  S'lO,  according  to  the 
degree  of  hydration.  Only  the  polianite  was  really  anhydrous,  and  the 
proportion  of  water  in  the  pyrolusite  varied  from  0-75  to  2'65  per 
cent.,  only  about  one-third  being  given  off  in  a  vacuum,  and  a  further 
quantity  at  about  280°.  The  temperature  of  decomposition  of  the 
pyrolusites  is  above  460°,  and  is  identical  with  that  of  the  artificial 
varieties.  When  incompletely  dissolved  by  hydrochloric  acid,  the 
residue  has  the  composition  of  manganese  peroxide.  Boiling  nitric 
acid,  concentrated  or  dilute,  dissolves  only  a  trace  of  manganese. 

The  impurities  in  the  pyrolusites  are  practically  the  same  in  all 
cases,  namely,  iron,  calcium,  magnesium,  lead,  barium,  potassium, 
and  sodium,  and  sulphuric,  carbonic,  phosphoric,  and  arsenic  acids ; 
they  are  present  only  in  small  proportion.  The  percentage  of  man- 
ganous  anhydride,  Mn02,  present  after  abstraction  of  the  impurities 
varies  from  98  to  100  per  cent.  C.  H.  B. 

Rowlandite.  By  W.  E.  Hidden  and  W.  F.  Hillebrand  (Amer.  J. 
8ci.,  46,  208— 212).— About  2  lbs.  of  this  mineral  was  found  by  W. 
E.  Hidden,  in  a  shipment  of  yttria-bearing  minerals  from  Llano  Co., 
Texas.  The  mineral  is  isotropic ;  its  hardness  is  6  ;  its  sp.  gr.  4-513 
at  15'5°  ;  its  fracture  glassy-concho'idal ;  its  lustre  vitreoiis-resinous  ; 
and  its  streak  is  greenish-grey.  Au  analysis  by  W.  F.  Hillebrand 
gave  the  following  results  : — 


SiOg. 

CesOg. 

La  group. 

Y  group. 

FeO. 

MnO. 

MgO. 

F. 

26-04 

5-06 

9-34 

47-70 

4-39 

0-67 

1-62 

3-87 

These  are  in  accord  with  the  empirical  formula  Si4R4"'R"F20u. 

B.  H.  B. 
3—2 
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Zoisite  from  North  Carolina.  By  W.  E.  Hidden  (Amer.  J.  Set., 
46,  154). — Very  pure  monazite  at  the  Flat  Rock  mine,  Mitchell  Co., 
North  Carolina,  was  found  by  the  author  to  be  surrounded  by  a  pink, 
vitreous  zoisite  associated  with  a  black,  glassy  allanite.  An  analysis 
of  the  zoisite  gave  the  following  results  : — 

SiOg.  AlgOg.        FesOg.     MnO.        CaO.  HgO.  Total. 

39-98        31-02        4-15      0*23      23-80        2-03         100-21 

The  sp.  gr.  is  3*352  at  27°.  B.  H.  B. 

Mackintoshite,  a  new  Thorium  and  Uranium  Mineral.  By 
W.  E.  Hidden  and  W.  F.  Hillebrand  (Amer.  J.  Sci.,  46,  98—103). 
— With  thorogummite  and  cyrtolite  in  Llano  Co.,  Texas,  a  new 
mineral  has  been  discovered.  It  is  opaque  and  black,  but  not  quite 
so  dull  in  lustre  as  the  associated  cyrtolite.  A  strong  lens  is  neces- 
sary to  distinguish  the  two.  The  hardness  of  the  mineral  is  5*5,  and 
no  trace  of  cleavage  has  been  observed.  The  fracture  is  sub-con- 
cho'idal  to  hackly,  and  the  sp.  gr.  is  5*438  at  21°.  Its  form  is  tetragonal, 
and  resembles  zircon  and  thorite  in  habit  and  angle.  Square 
prisms,  sometimes  1  cm.  thick,  with  a  simple  pyramid,  are  all 
the  forms  thus  far  observed.  It  also  occurs  massive,  nodular, 
and  filling  veins  in  cyrtolite  and  fergusonite  embedded  in  coarse 
pegmatite.  It  is  infusible  before  the  blowpipe,  and  is  not  entirely 
decomposed  by  any  one  acid.  Analysis  gave  results  in  accord  with 
the  formula  UThaSigHeOis,  the  formula  of  thorogummite  being 
UThaSigHiAi.  B.  H.  B. 

Alnoite  containing  Melilite.  By  C.  H.  Smyth  (Amer.  J.  Sci.,  46, 
104— 107).— The  author  described  (Abstr.,  1892,  1057)  a  small  dyke 
occurring  in  a  fault  fissure  at  Manheim,  New  York.  Recently  some 
sections  have  been  prepared  from  fresher  material,  and  these  show 
that  one  of  the  constituents  is  melilite,  a  supposition  that  the  author 
originally  hesitated  to  accept.  Upon  the  basis  of  its  mineralogical 
composition,  and  from  a  comparison  with  a  specimen  from  Alno,  the 
rock  must  be  classed  as  alnoite.  The  optical  properties  of  the 
melilite  are  fully  described,  the  mineral,  although  consisting  chiefly  of 
positive  material,  having  patches  of  a  negative  character  scattered 
through  them.  B.  H.  B. 

Actinolite  Magnetite  Schists  in  Minnesota.  By  W.  S.  Batley 
(A^ner.  J.  Sci.,  46,  176 — 180). — Attention  has  repeatedly  been 
called  to  the  existence  of  beds  of  amphibole  schists  associated  with 
the  ores  in  the  older  iron  ore  regions  of  the  Lake  Superior  district. 
Consequently,  their  discovery  on  the  newly  opened  Mesabi  range  is 
of  interest  from  a  theoretical  standpoint.  The  descriptions  of  them 
given  by  the  author  agree  very  closely  with  those  given  by  Irving 
and  Van  Hise  (Abstr.,  1892,  794)  for  the  corresponding  schists  in  the 
Penokee  series,  except  that  in  the  Minnesota  rocks  quartz  is  rare, 
and  haematite  is  absent.  The  presence  of  these  peculiar  rocks  in  the 
Mesabi  range  is  noteworthy,  since  their  origin  in  other  districts  has 
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been  thonglit  to  be  closely  connected  witb  tbat  of  the  iron  ores  witli 
which  thej  are  associated.  B.  H.  B. 


Physiological    Chemistry. 


Oxidation  of  Methylic  and  Ethylic  Alcohols  in  the 
Organism.  By  J.  Pohl  {Ghem.  Centr.,  1893,  ii,  380—381 ;  from 
Arch.  Exjpt.  Path.  Pharm.,  31,  281—302). — Ethylic  alcohol  adminis- 
tered to  a  dog  produces  protracted  sleep,  and  when  this  passes  off, 
the  dog  awakes  in  a  normal  condition.  Methylic  alcohol,  on.  the 
other  hand,  produces  restlessness,  giddiness,  and  then  broken  sleep ; 
and  the  effects  of  a  dose  last  for  three  or  four  days.  A  dog  may  be 
dosed  without  harm  for  a  year  with  ethylic,  isobutylic,  or  amylic  alco- 
hol ;  but  with  methylic  alcohol  death  ensues  in  a  few  weeks. 

In  the  case  of  poisoning  by  methylic  alcohol,  formic  acid  appears 
in  the  urine,  and  reaches  a  maximum  on  the  third  or  fourth  day. 

E.  C.  B. 

Presence  of  Ammonia  in  the  Stomach,  and  its  Influence  on 
the  Estimation  of  the  Hydrochloric  acid.  By  H.  Strauss  (Ohem, 
Centr.,  1893,  ii,  379—380;  ivom.  Berlin.  Klin.  Woch.,  30,  398—402). 
— The  author  confirms  Rosenheim's  results  (Abstr.,  1893,  ii,  177). 

The  only  method  of  estimating  the  chlorine  which  is  not  influenced 
by  the  presence  of  ammonium  chloride  is  Leo's  method ;  the  free  and 
combined  hydrochloric  acid  is  converted  into  calcium  chloride  by 
means  of  calcium  carbonate,  which  does  not  decompose  the  acid 
phosphates,  and  the  acidity  is  determined  before  and  after  this  treat- 
ment. E.  C.  B. 

Mineral  Matter  of  Bones  and  Teeth.  By  S.  Gabriel.  (Zeit. 
physiol.  Chem.,  18,  257 — 303). — The  mineral  matters  in  bone  and 
teeth  contain  lime,  magnesia,  potash,  soda,  water,  phosphoric  acid, 
carbonic  anhydride,  chlorine,  and  fluorine;  there  is,  in  addition,  a 
substance  which,  when  fused,  turns  red.  The  quantities  of  lime  and 
phosphoric  acid,  which  are  the  most  abundant  constituents,  vary 
but  little,  and  are  proportional  one  to  the  other ;  the  amounts  of 
magnesia  and  carbonic  anhydride  are  also  proportional  to  each  other. 
The  amount  of  potash  is  greater  than  that  of  soda.  The  quantity  of 
chlorine  is  very  small,  and  is  greater  in  the  teeth  (0'21  per  cent.) 
than  in  bone.  Fluorine  is  the  minimal  constituent  of  both  (as  a  rule 
not  over  0*05. per  cent.),  and  is  not  more  abundant  in  teeth  than  in 
bone. 

Water  is  present  in  two  forms  :  one  part,  passing  off  at  300 — 350°, 
is  similar  to  water  of  crystallisation ;  the  other  part  is  only  expelled 
by  fusion  with  silicic  acid,  and  is  an  expression  of  the  basicity  of  tiae 
phosphate,  and  is  called  water  of  constitution  or  acidic  water. 

The  bone  phosphate  has  a  basic  character,  containing  15  equiva- 
lents of  acid  to  16  of  base ;  and  it  is  probably  a  loose  union  of  a 
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normal  with  a  basic  pliospliate.  The  composition  of  the  ash  finds  its 
simplest  expression  in  the  formula  Ca3(P04)2  +  CagHPaOig  +  Aq), 
in  which  2  to  3  per  cent,  of  the  lime  is  replaced  by  magnesia,  potash, 
and  soda,  and  4  to  6  per  cent,  of  the  phosphoric  acid  bj  carbonic 
anhydride,  chlorine,  and  fluorine.  The  limit  of  variation  is,  however, 
small ;  and  the  differences  between  bone  ash  and  tooth  ash  are  not 
e-reater  than  those  between  the  ash  of  different  bones. 
^  W.  D.  H. 

Amount  of  Fluorine  in  Teeth.  By  E.  Wrampelmeyer  (Zeit. 
anal.  Ghem.,  32,  550 — 553). — The  author  employed  Carnot's  method 
(Abstr.,  1892,  911),  and  obtained  the  following  numbers. 

Healthy  teeth  of  adults 1"37  per  cent,  of  fluorine 

Diseased.       ,,  „      ^.  1'16         „  „ 

Healthy        „        children 0'65         „  „ 

Diseased       „  „        1*40         ,,  „ 

whence  he  infers  that  no  direct  conclusion  as  to  the  soundness  of 
teeth  can  be  drawn  from  the  percentage  of  fluorine  they  contain. 

Each  sample  of  teeth  consisted  of  4  molars,  2  incisors,  and  1 
canine  tooth.  Test  analyses  with  pure  potassium  silicofluoride  gave 
93-5  and  93-8  per  cent.  M.  J.  S. 

Chemistry  of  the  Refractive  Media  of  the  Eye.    By  C.  T. 

MoRNER  {Zeit.  pJiysiol.  Ohem.,  18,  213 — 256 ;  compare  Abstr.,  1893, 
ii,  424). — The  Cornea. — This  is  considered  in  its  separate  layers. 
The  substantia  propria  of  the  cornea  was  considered  by  Miiller  to 
consist  of  a  chondrigenous  substance  similar  to  that  found  in  hyaline 
cartilage.  Morochowetz  showed  that  chondrin,  here  as  elsewhere,  is 
not  a  chemical  unit,  but  a  mixture  of  gelatin  with  a  mucinoid 
material.  This  has  been  confirmed  since  then,  and  special  attention 
is  here  paid  to  the  mucinoid  material,  which  is  here  called  cornea- 
mucoid.  It  was  extracted  with  dilute  alkali,  and  precipitated  from 
the  extract  by  acetic  or  hydrochloric  acid.  Its  percentage  composi- 
tion is  C,  50-16;  H,  6-97;  N,  12-79;  S,  2-07;  0,  28-01.  It  closely 
resembles  in  its  properties  the  mucoids  found  in  hyaline  cartilage  and 
the  vitreous  humor,  and  the  pseudo-mucin  of  ovarian  flaid.  The 
gelatin  obtained  from  the  collagen,  the  other  main  constituent  of  the 
cornea,  resembles  that  obtained  from  other  sources.  The  mucoid  and 
collagen  of  the  sclerotic  are  identical  with  those  obtained  from  the 
cornea. 

Only  traces  of  pure  prote'id  matter  are  obtainable  from  the  sub- 
stantia propria  of  the  cornea ;  the  larger  quantities  previously  de- 
scribed originated  doubtless  from  the  epithelial  layer.  This  layer 
yields  abundance  of  prote'id  matter  which  very  closely  resembles  para- 
globulin  in  its  properties.  Nuclein  was  not  obtained,  neither  was  any 
trace  of  myosin  found.  Descemet's  membrane  resembles  in  its  chemical 
properties  the  membranes  of  the  lens  and  vitreous  humor.  These 
membranes  consist  of  a  mechanical  mixture  of  a  mucinoid  material 
with  sparingly  soluble,  nitrogen-rich  (14*77  per  cent.)  albuminoid 
substance,  which  agrees  in  its  properties  neither  with  collagen  nor 
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with  elastln.  Descemet's  membrane  is  not  digested  by  eitber  gastric 
or  pancreatic  jnice,  but  the  lens  capsule  is  completely  dissolved.  The 
solubilities  of  the  lens  capsule  in  other  reagents  are  greater  than 
those  of  Descemet's  membrane.  The  main  substance  of  the  lens 
capsule  is  very  like  elastin. 

The  Vitreous  Humor. — The  fluid  filtered  off  from  the  vitreous 
humor  contains  proteid  and  mucin.  Observers  differ  as  to  the  variety 
of  proteid  present,  and  also  as  to  the  presence  or  absence  of  mucin. 
It  was  found  necessary  to  dilute  the  fluid  very  considerably  before 
acetic  acid  caused  a  precipitate  of  mucin.  This  may  account  for  the 
discrepancy.  It  is  regarded  as  a  mucoid  rather  than  as  mucin  proper  ; 
it  contains  12*27  nitrogen  and  1'19  sulphur  per  cent.  The  membranes 
of  the  vitreous  yield  gelatin. 

Aqueous  Humor. — This  contains  proteid,  but  no  mucin. 

W.  D.  H. 

Absence  of  Bile  Acids,  Hippuric  acid,  and  Benzoic  acid 
from  the  Suprarenal  Capsules.  By  E.  Stadelmann  (Zeit.  physiol. 
Chem.,  18,  380 — 396). — Recent  experiments  on  the  functions  of  the 
suprarenal  capsules  render  it  necessary  that  exact  knowledge  should 
be  obtained  of  their  chemical  composition.  The  present  research 
shows  that  certain  substances  described  by  other  authors  in  the 
glands,  namely,  bile  acids,  hippuric  and  benzoic  acids,  are  not  present. 

W.  D.  H. 

Proteids  of  Milk.  By  M.  Aethus  (Arch,  de  physiol,  1893, 
673 — 677). — The  experiments  show  that,  in  addition  to  caseinogen, 
milk  contains  other  proteids.  These  differ  from  caseinogen  in  being 
coagulable  by  heat,  and,  like  Sebelien,  the  author  separates  them  into 
lactalbumin  and  lactoglobulin.  W.  D.  H. 

Alcalptonuria.  By  H.  Embden  (Zeit.  physiol.  Chem.,  18,  304 — 
334;  compare  Abstr.,  1893,  ii,  82). — It  has  been  abundantly  shown 
since  the  publication  of  Wolkow  and  Baumann's  researches  on  this 
subject  (Abstr.,  1891,  1128;  1892,  925),  that  the  abnormal  substance 
known  as  alcapton  is  homogentisic  acid.  References  to  published 
cases  are  given ;  in  one  of  these  glycosuria  was  present  as  well. 
The  present  paper  relates  to  certain  experiments  on  metabolism,  per- 
formed with  a  view  of  testing  the  correctness  of  the  hypothesis  that 
the  abnonnal  constituent  of  the  urine  originates  by  an  unusual  form 
of  metabolism  from  tyrosine. 

The  first  experiments  were  performed  on  the  patient  alluded  to  in 
the  author's  previous  publication.  It  was  found  that  the  acid  in  the 
urine  was  increased  by  a  flesh  diet,  that  the  administration  of  tyrosine 
doubled  the  excretion  of  the  acid,  that  phenylacetic  and  phenylamldo- 
acetic  acids  had  no  such  influence,  that  oil  of  turpentine,  kephir,  and 
castor  oil,  although  lessening  the  combined  sulphates  of  the  urine  due 
to  lessened  putrefaction  in  the  alimentary  canal,  had  little  or  no  in- 
fluence on  the  amount  of  homogentisic  acid.  On  administering  the 
acid  by  the  mouth,  about  75  per  cent,  was  excreted  in  the  urine. 
Another  point  noted  in  the  urine  of  this  patient  was  an  abnormally 
low  excretion  of  uric  acid  (estimated  by  Fokker's  method).  The 
second  series  of  experiments  performed  on  healthy  men  and  animals 
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showed  that  after  the  administration  of  the  acid  (by  the  month  in 
man  and  by  subcntaneous  injection  in  dogs),  the  nrine  assumed  all 
the  characters  of  the  nrine  of  alcaptonuria,  the  amount  of  acid 
recovered  in  the  urine  being  considerable,  but  nevertheless  indicating 
that  some  had  been  destroyed  in  the  living  tissues.  W.  D.  H. 

Rare  Urinary  Calculi.  By  J.  Horbaczewski  {Zeit,  physioL  Ohem., 
18,  335 — 340). — The  first  stone  examined  was  a  fatty  concretion,  and 
analysis  gave  the  following  result. 

Per  cent. 

Water 2*5 

Ash   , 0-8 

Organic  matter  insoluble  in  ether 11*7 

Organic  matter  soluble  in  ether 85*0 

Containing — 

Free  fatty  acids    51*5 

Fats 33-5 

Cholesterol traces. 

The  organic  matter  insoluble  in  ether  contained  insoluble  soaps  of 
calcium  and  magnesium,  and  probably  some  blood  proteid  and 
mucin. 

The  second  stone  was  a  cholesterol  concretion.     It  contained — 

Per  cent. 

Water 3-76 

Ash   0-55 

Organic  matter 95*99 

Containing — 

Cholesterol. . , 95*87 

Organic  matter  insoluble  in  ether  ....        0*15 

W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Cellulose  in  Bacilli  and  other  Fungi.  By  I.  Dreyfuss  (Zeit. 
physiol.  Chem.,  18,  358 — 379). — The  organisms  investigated  were 
FolyporuSj  Agaricus  campestris,  Bacillus  suhtilis,  pus  bacilli,  and 
Aspergillus  glaucus.  It  was  found  that  all  contain  "true  cellulose," 
in  E.  Schulze's  sense.  The  presence  of  hemi-cellulose  is  very 
doubtful. 

Cellulose  was  also  found  in  caseating  lymph  glands,  and  thus  an 
observation  of  Freund's  is  confirmed.  It  doubtless  is  due  to  the 
bacilli  in  the  tuberculous  deposits.  W.  D.  H. 

Decomposition  of  Hydrogen  Peroxide  by  Cells.  By  A.  Gott- 
STEiN  (Virchow's  Archiv,  133,  295 — 307).— Liebreich  was  the  first  to 
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use  hydrogen  peroxide  for  distinguisliiiig  between  living  bacteria  and 
those  killed  bj  heat,  the  former  decomposing  the  peroxide,  the  latter 
not.  This  evolution  of  oxygen  is  here  recommended  as  a  macroscopic 
test  for  the  presence  of  bacteria,  for  instance,  in  drinking  water. 

Many  living  cells  act  in  the  same  way,  so  also  do  certain  proteids, 
such  as  fibrin,  which  are  non-living. 

The  present  experiments  show  that  this  power  of  the  cells  does  not 
necessarily  depend  on  the  life  of  the  cells  ;  many  vigorous  antiseptics 
do  not  prevent  it ;  certain  substances,  however,  which  are  not  anti- 
septics in  the  narrow  sense  do  destroy  the  power ;  those  particularly 
mentioned  being  hydrocyanic  acid,  chloral  hydrate,  and  chloral  cyan- 
hydrin.  Heating  to  70°  destroys  the  power,  unless  the  cells  are 
dried,  when  it  has  not  this  effect. 

It  is  further  shown  that  nuclein  prepared  from  yeast,  pus,  liver, 
and  other  cells  possesses  the  power  of  decomposing  hydrogen  per- 
oxide. Negative  results  were,  however,  obtained  with  nucleic  acid 
and  artificial  nuclein,  but  the  number  of  experiments  in  which  these 
were  used  was  small.  The  theory  is  advanced  that  cells,  bacteria,  and 
proteids  act  in  this  way  in  virtue  of  the  nuclein  they  contain,  and  the 
process  is  regarded  as  a  chemical  rather  than  a  catalytic  phenomenon. 

W.  D.  H. 

Cause  of  Electric  Currents  observed  in  Plants.  By  0.  Haacke 
(Ann.  Agron.j  19,  396 — 399;  from  Bot.  Gentr.,  54,  13). — According 
to  Kiinckel,  electric  currents  in  plants  are  due  to  the  movements  of 
water  in  the  tissues,  and  not  to  differences  of  potential,  existing 
independently.  The  author  considered  it  probable  that  vegetable 
electricity  was  due  to  biological  processes,  especially  respiration  and 
the  consequent  chemical  changes.  He  experimented  with  leaves  and 
flowers  of  dicotyledons  and  on  a  large  mushroom  in  an  atmosphere  of 
hydrogen.  The  electric  current  was  diminished,  but  never  quite  sup- 
pressed, owing,  probably,  to  intramolecular  respiration.  On  readmit- 
ting air,  the  electric  current  revives.  Young  bean  plants  behaved 
differently,  the  current  being  increased  in  an  atmosphere  of  hydrogen. 
This  is  explained  by  the  known  fact  that  beans  are  distinguished  by  a 
very  high  intramolecular  respiration. 

Flowers,  and  especially  stamens  and  pistils,  show  very  decided 
oscillations  under  the  influence  of  electric  currents. 

It  is  not  possible  to  state  exactly  in  what  manner  respiration  gives 
rise  to  electric  currents  without  a  knowledge  of  the  successive 
chemical  changes  which  take  place  during  respiration.  The  results 
of  the  author's  experiments  seem  to  indicate  that  vegetable  elec- 
tricity is  not  exclusively  due  to  filtration  of  water.  N.  H.  M. 

Influence  of  Carbonic  Oxide  on  Germination.  By  A.  Maii- 
CACCi  (Chem.  Centr.j  1893,  ii,  376;  from  Arch.  ital.  Biol.,  19,  140). — 
Carbonic  oxide,  in  a  similar  manner  to  chloroform  and  ether,  prevents 
the  germination  of  seeds,  and  retards  the  process  of  putrefaction  and 
the  growth  of  micro-organisms.  E.  C.  R. 

Mannitol  and  Dulcitol  in  the  Vegetable  Kingdom.      By  A. 

N.  MONTEVERDE  (Ann.  Agron.,  19,  444—446 ;  from  Bot.   Centr.,  Bei- 
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hefte  3,  199). — Mannitol  and  dulcitol  are  true  plastic  substances  in 
the  case  of  Bhinanthus,  Euphrasia,  and  Melampyrum  ;  they  disappear 
when  the  plants  are  kept  in  the  dark,  and  reappear  under  more  favour- 
able biological  conditions ;  but  they  nourish  only  such  plants  as  con- 
tain them  normally.  When  Bhinanthus  and  Euphrasia  are  fed  with 
jTflucose  or  cane  sugar,  mannitol  is  produced ;  Melampyrum  similarly 
fed  yields  dulcitol.  Scrophularia  nodosa,  contrary  to  what  has  been 
stated,  contains  neither  one  nor  the  other,  and  has  not  the  power  of 
transforming  them  into  starch.  Euonymiis  europceus  contains  much 
dulcitolat  the  budding  period,  but  none  in  winter.  The  same  holds  (for 
mannitol)  in  the  case  of  8yringa  vulgaris.  An  examination  of  797  species 
of  Scrophulariacece  showed  that  mannitol  is  present  in  272  species, 
dulcitol  in  26  species.  It  thus  seems  that  the  presence  of  one  or  the 
other  of  these  carbohydrates  is  a  constant  character  not  only  of  an 
order,  but  also  of  a  sub-order.  Mannitol  occurs  in  some  Oro- 
banchacece,  in  the  Oleacece  (A.  Mayer)  in  celery  and  parsley.  Some 
GelastracGce  contain  dulcitol.  N.  H.  M. 


Analytical   Chemistry. 


New    Gas-volumeter    of    General    Applicability.       By   F. 

Gantter  {Zeit.  anal.  Ghem.,  32,  553— 564).— The  principle  of  the 
method  consists  in  the  measurement  of  a  liquid  expelled  by  the 
evolved  gas. 


The  cylinder  D  and  tube/  are  filled  to  the  point  of/'  with  a  liquid 
in  which  the  gas  to  be  liberated  in  not  soluble  :  g  is  then  closed.  For 
carbonic  anhydride,  a  solution  of  calcium  chloride  of  sp.  gr.  1-4  serves 
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well.  The  substance  is  weighed  into  A,  and  the  reagent  placed  in  B, 
and  A  and  B  are  then  plunged  into  the  water-jacket  E.  When 
equilibrium  of  temperature  is  attained,  pressure  is  equalised  by 
opening  e  for  a  moment.  The  tube  /'  is  now  placed  in  an  empty 
flask  of  known  capacity,  and  g  is  opened.  The  gas  is  next  evolved  by 
allowing  the  reagent  to  flow  into  A,  and  the  contents  of  A  are  boiled, 
the  internal  pressure  being  all  the  time  maintained  below  that  of  the 
atmosphere  by  keeping  the  point  of  /'  at  a  lower  level  than  the 
surface  of  the  liquid  in  D,  but  as  soon  as  cooling  commences/'  must 
be  raised  so  as  to  produce  a  small  excess  of  internal  pressure,  and  its 
point  must  be  kept  plunged  in  the  liquid  in  the  flask.  The  reaction 
vessels  are  again  plunged  into  the  water  in  E,  and  when  cooling  is 
complete  /'  is  lowered  until  the  manometer  C  shows  that  the  pressure 
is  the  same  as  at  the  outset;  g  is  then  closed,/'  removed  from  the 
flask,  and  the  unoccupied  portion  of  the  flask  measured  by  filling  up 
to  the  mark  from  a  burette.  It  is  necessary  that  the  temperature  of  E 
should  be  exactly  the  same  at  the  end  as  at  the  beginning,  and  if  it 
is  desired  to  avoid  reduction  of  the  gas  volume  to  normal  temperature 
and  pressure,  an  experiment  with  a  pure  substance  will  give  in  half 
an  hour  a  factor  for  direct  calculation  from  the  observed  volume 
under  the  existing  conditions. 

In  estimating  ammonia  by  decomposition  with  hypobromite,  it  is 
best  to  put  the  hypobromite  in  A,  and  the  ammoniacal  solution  in  B, 
and,  finally,  to  rinse  B  thrice  with  the  hypobromite  by  inclining  the 
apparatus  so  that  the  liquid  flows  from  A  through  a  and  h  to  B. 

Nitric  acid  can  also  be  estimated  by  decomposition  with  copper  and 
sulphuric  acid,  but  for  this  purpose  a  special  laboratory  vessel  is 
required,  from  which  the  air  can  be  expelled  by  hydrogen. 

M.  J.  S. 

Borax  as  a  Basis  for  Acidimetry.  By  T.  Salzer  {Zeit.  anal. 
Chem.,  32,  529—537;  see  Rimbach,  Abstr.,  1893,  ii,  232).— The 
author  suggested  the  use  of  borax  as  a  standard  alkali  in  1857,  but 
the  impossibility  of  obtaining  solutions  of  normal  strength  operated 
against  its  adoption  at  the  time.  It  is,  however,  far  preferable  to 
work  with  weak  solutions,  since  the  tendency  of  boric  acid  to  redden 
litmus  disappears  on  dilution.  Mefchyl-orange  may  be  used  as  indi- 
cator in  the  titration  of  mineral  acids,  but  in  dilute  solutions  is  far 
less  sensitive  than  litmus  :  for  organic  acids  it  is  inadmissible.  The 
borax  used  must  be  free  from  octahedral  crystals ;  it  should  lose  47*1 
per  cent,  of  water  when  ignited.  A  decinormal  solution  (19'0872 
grams  per  litre)  is  of  convenient  strength,  and  acids  must  be  diluted 
to  a  strength  not  exceeding  N/10  before  titration.  The  acid  is  to  be 
coloured  a  pale  yellowish-red  with  sensitive  litmus  tincture,  and  the 
borax  solution  run  into  it  until  the  colour  just  changes  to  a  bluish- 
red,  and  no  longer  returns  to  yellowish-red  on  stirring.  Mineral  acids, 
oxalic,  acetic,  and  tartaric  acids  give  satisfactory  results ;  phosphoric 
acid  behaves  like  a  monobasic  acid.  These  acids  give  practically  the 
same  results  when  the  acid  is  run  into  the  borax  as  when  the  pro- 
cess is  reversed.  Citric  acid  can  equally  well  be  titrated  by  the  borax 
solution,  but  when  the  citric  acid  is  run  into  the  borax  more  acid  is 
consumed,  seemingly  from  formation  of  borocitric  acid.         M.  J.  S. 
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Phenolphthalein  as  an  Indicator.  By  R.  T.  Thomson  (X  Soc. 
Chem.  Ind.,  12,  432 — 433). — The  author  has  found  that  boric  acid 
may  be  accurately  titrated  with  standard  solution  of  sodium  hydroxide, 
using  phenolphthalein  as  indicator,  but  it  is  necessary  to  add  to  the 
liquid  about  one-third  of  its  bulk  of  glycerol.  The  amount  of  boric 
acid  contained  in  borax  may  be  estimated  in  the  same  manner,  after 
first  adding  sufficient  sulphuric  acid  to  combine  with  the  soda,  methyl- 
orange  serving  as  indicator.  The  excellent  results  obtained  by  the 
author  are  probably  due  to  the  greater  viscosity  of  the  liquid,  caused 
by  introducing  the  glycerol.  L.  de  K. 

Extraction  of  the  Gases  Dissolved  in  Water.  By  J.  Robson 
(/.  Soc.  Ghem.  Ind.,  11,  504). — The  apparatus  used  is  a  modification 
of  that  of  Kreusler  for  the  estimation  of  nitric  acid.  The  gases  are 
boiled  out  from  the  water  in  a  flask  from  which  the  air  has  been  com- 
pletely expelled  by  steam,  and  are  collected  in  a  vertical  cylinder  of 
150  c.c.  capacity,  closed  at  its  lower  end  by  a  cork,  and  at  its  upper 
end  connected  by  a  rubber  tube  to  a  Schiff's  nitrogen  measurer. 
Through  the  cork  of  this  cylinder  pass  two  tubes,  the  one  connected 
to  the  long  narrow  neck  of  the  extraction  flask,  and  the  other  with  a 
reservoir  of  boiling  distilled  water  at  a  higher  level.  A  figure  shows 
the  arrangement  of  the  apparatus  and  the  mode  of  using  it. 

M.  J.  S. 

Estimation  of  Dissolved  Oxygen.  By  G.  Romijn  (Rec.  Trav. 
CJiim.,  12,  241 — 247). — The  sample  of  water  is  taken  from  any 
required  depth  beneath  the  surface  by  means  of  a  pipette  of  known 
Yolume.  The  pipette  is  furnished  with  three-way  stopcocks  above 
and  below,  the  upper  stopcock  having  above  it  a  small  bulb  with  a 
fiducial  mark  on  its  free  neck,  and  of  known  volume,  about  one- 
twentieth  the  capacity  of  the  pipette.  The  pipette  is  filled  by  the 
aid  of  a  small  pump,  the  liberation  of  dissolved  gases  from  the  water 
in  the  pipette,  owing  to  reduction  of  pressure  due  to  the  action  of  the 
pump,  is  avoided  by  having  the  aperture  of  the  lower  stopcock  of 
double  the  diameter  of  that  next  the  bulb.  The  upper  three-way  tap 
allows  of  the  water  sampled  being  drawn  through  the  pipette  in 
quantity  sufiicient  to  ensure  the  purity  of  the  sample. 

The  pipette  being  full  and  the  upper  bulb  empty,  the  lower  tube  is 
connected  with  a  reservoir  containing  sodium  hyposulphite  (Na2S02) 
solution,  and  a  little  of  the  solution  is  run  through  the  stopcock  to 
wash  out  the  tubs  and  tap ;  the  bulb  is  then  placed  in  communication 
with  the  pipette,  and,  the  lower  cock  being  turned,  hyposulphite 
solution  is  run  in  until  the  displaced  water  reaches  the  mark  on  the 
neck  of  the  bulb ;  the  taps  are  now  turned  ofi"  at  both  ends  of  the 
pipette,  and  the  whole  set  aside  for  about  ten  minutes.  The  same 
volume  of  iodine  solution  is  then  introduced  in  the  same  manner,  the 
lower  tap  and  tube  washed  with  water,  the  remaining  contents  of  the 
pipette  transferred  to  a  flask,  and  the  residual  iodine  determined  by 
thiosulphate  in  the  usual  way. 

The  hyposulphite  solution  is  kept  in  a  bottle  connected  with  a 
small  hydrogen  generator,  arranged  so  as  to  keep  an  atmosphere  of 
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hydrogen  under  pressure  over  the  solution,  the  pressure  being 
sufficient  to  force  the  solution  into  the  pipette. 

IP  Y  be  the  volume  of  the  pipette,  v  the  volume  of  the  bulb  between 
the  mark  and  the  upper  tap,  then  the  volume  of  water  ultimately 
used  for  the  titration  is  (Y  —  vyjY. 

Let  0  be  the  titre  of  oxygen,  in  cubic  centimetres  per  litre  of  water, 
then  0  =  (A  —  IB)  a.  In  this  formula,  A  represents  the  number  of 
cubic  centimetres  of  thiosulphate  used,  B  the  number  of  cubic  centi- 
metres of  thiosulphate  which  would  be  used  for  water  free  from 
oxygen,  and  a  is  a  constant  depending  on  the  dimensions  of  the 
pipette  and  the  titre  of  the  thiosulphate  solution. 

B  can  best  be  determined  by  an  experiment  with  water  saturated 
with  air  at  a  known  temperature,  of  which  the  oxygen  titre  is  known 
from  Roscoo  and  Lunt's  or  Winkler's  determinations.     The  constant 

8000         Y  ....         ,       1000  Y 

a  =  -.   .o  •  /y  _    X2 '  '^'     In  this  formula,  TyZZ — V  ^^   *^®   factor   for 

calculating  from  the  volume  of  water  used,  the  figure  for  a  litre  of 
water;  8/1 '43  is  the  factor  reducing  the  weight- equivalent  of  oxygen 
to  the  corresponding  volume  equivalent ;  and  r  is  the  factor  used  in 
reducing  the  actual  volume  of  thiosulphate  used  to  the  equivalent 
volume  of  normal  solution. 

A  correction  is  required  if  the  water  contains  any  substance  such  as 
hydrogen  sulphide,  which  itself  absorbs  iodine,  or  when  only  about 
2  c.c.  of  oxygen  per  litre  is  found  and  the  deficiency  is  caused  by  a 
rapid  decomposition  of  organic  matter ;  this  is  found  by  a  preliminary 
experiment  to  determine  the  iodine  so  absorbed.  W.  T. 

Detection  of  Iodic  acid  in  Nitric  acid.  By  E.  Pieszczeck 
(Chem.  Centr.,  1893,  ii,  337;  from  Apoth.  ZeiL,  8,  322).— The  iodic 
acid  is  reduced  with  hydrogen  sulphide,  tin  filings,  or  sulphurous 
anhydride.  It  is  most  convenient  to  use  tin,  in  which  case  10  c.c.  of 
the  acid  is  gently  warmed  with  a  few  scraps  of  tin,  and,  after  a  few 
minutes,  shaken  with  a  small  quantity  of  chloroform,  which  remains 
colourless  in  the  absence  of  iodine  or  iodic  acid.  E.  C.  B. 

Influence  of  Ammonia  on  the  Estimation  of  Hydrochloric 
acid  in  the  Stomach  Contents.  By  H.  Strauss  (Chem.  Centr., 
1893,  ii,  379—380;  from  Berlin  Klin.  Woch.,  30,  398— 402).— See 
this  vol.,  ii,  21. 

Estimation  of  Phosphorus  in  Steel  and  Iron  containing 
Silicon.  By  J.  Spuller  and  S.  Kalman  (Zeit.  anal.  Chem.,  32, 
638 — 550). — In  the  precipitation  of  phosphoric  acid  by  molybdate 
from  solutions  containing  silica,  a  certain  quantity  of  a  silicomolybdate 
is  apt  to  separate.  This  precipitation  is  much  favoured  by  the 
presence  of  ammonium  salts,  especially  the  nitrate ;  potassium  nitrate 
is  without  influence.  The  lower  the  temperature  at  which  the  preci- 
pitation takes  place,  the  smaller  the  amount  of  silicomolybdate  formed, 
so  that  by  proceeding  in  the  following  manner  a  correct  determination 
can  be  made  even  in  presence  of  silica.  Of  steel,  3*3  grams  is  dis- 
solved in  50 — 55  c.c.  of  nitric  acid  (1*2  sp.  gr.)  in  a  :^  litre  conical 
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flask,  at  first  in  the  cold,  but  finally  with  vigorous  boiling.  When 
all  nitrous  vapours  are  expelled,  the  solution  is  treated  with  8  c.c.  of 
a  3  per  cent,  solution  of  potassium  permanganate,  and  boiled  until 
the  red  colour  disappears.  The  precipitated  manganic  oxide  is  re- 
duced by  adding  4  c.c.  of  a  10  per  cent,  solution  of  potassium  nitrite, 
and,  after  cooling  to  55 — 60°,  the  phosphoric  acid  is  precipitated  by 
adding  80  c.c.  of  molybdate,  or,  equally  well,  it  may  be  cooled  com- 
pletely before  adding  the  molybdate,  and  then  warmed  to  40°.  The 
mixture  is  now  kept  for  two  hours  at  36 — 40°,  with  an  occasional  shake  ; 
the  precipitate  which  forms  is  collected,  and  since  it  has  a  tendency 
to  pass  through  the  filter,  this  should  be  prepared  by  pouring  upon  it 
a  thin  pulp  of  paper  fibres.  The  molybdate  solution  is  made  by  dis- 
solving 150  grams  of  ammonium  molybdate  to  a  litre,  and  pouring  it 
into  a  litre  of  nitric  acid  (1-2  sp.  gr.).  The  precipitates,  after  being 
washed,  first  with  a  mixture  of  100  v^ols.  of  molybdate  solution,  20  vols, 
of  nitric  acid,  and  80  vols,  of  water,  and  then  with  a  10  per  cent,  solu- 
tion of  ammonium  nitrate,  are  dissolved  from  the  filter  with  a  little 
dilute  ammonia,  and  the  solution  evaporated  and  gently  ignited  in 
small  porcelain  basins  until  the  ammonium  salts  are  expelled. 

Cast  iron  requires  60 — 80  c.c.  of  nitric  acid  to  dissolve  3*3  grams, 
and  should  be  very  finely  powdered.  It  usually  contains  so  much 
phosphorus  that  only  one-half  to  one-fifth  of  the  solution  need  be  pre- 
cipitated, and  if  so  much  silica  is  present  that  part  of  it  separates  as 
a  gelatinous  precipitate,  the  solution  should  be  made  up  to  a  known 
volume,  and  run  through  a  filter  before  measuring  out  an  aliquot 
part.  .  M.  J.  S. 

Estimation  of  Arsenic  and  Phosphorus  in  Iron  Ores.    By 

J.  Pattinsox  and  H.  S.  Pattinson  (/.  8oc.  Chem.  Ind.,  12,  119 — 121). 
— The  authors  recommend  treating  3  grams  of  the  ore  with  hydro- 
chloric acid.  After  rendering  the  silica  insoluble  by  evaporation,  the 
residue  is  taken  up  with  a  very  little  acid,  and  then  diluted  with  hot 
water  to  50  c.c.  A  50  per  cent,  solution  of  sodium  thiosulphate  is 
now  run  in  until  the  iron  is  completely  reduced  to  the  ferrous  state. 
The  sulphurous  acid  is  expelled  by  boiling,  and,  after  cooling,  5  c.c. 
of  strong  hydrochloric  acid  is  added.  A  little  powdered  zinc  sulphide 
is  now  introduced,  which  causes  the  precipitation  of  any  arsenic  as 
trisulphide.  The  precipitate  is  first  washed  with  hot  5  per  cent, 
hydrochloric  acid  to  remove  any  lead,  and,  after  washing  with  water, 
it  is  digested  with  ammonium  sulphide.  The  solution  is  evaporated 
to  dryness  on  the  water  bath,  the  residue  oxidised  with  bromine 
and  a  little  nitric  acid,  and  the  arsenic  finally  precipitated,  and 
weighed,  as  magnesium  ammonium  arsenate.  The  filtrate  from  the 
arsenic  trisulphide  is  boiled  to  expel  hydrogen  sulphide,  and  diluted 
to  250  c.c. ;  a  little  ferric  chloride  is  added,  and  the  liquid  neutralised 
with  calcium  carbonate.  This  will  cause  a  precipitate  of  ferric 
phosphate,  which  must  be  washed  on  a  filter  with  lukewarm  water. 
To  estimate  the  phosphorus,  it  must  be  dissolved  in  dilute  nitric  acid, 
and  heated  with  solution  of  ammonium  molybdate  ;  this  causes  the 
precipitation  of  ammonium  phosphomolybdate,  which  is  then  collected 
and  weighed.     The  test  analyses  are  certainly  extremely  satisfactory, 
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but,  as  no  silicates  were  introduced,  no  evaporation  to  dryness  in 
presence  of  hydrochloric  acid  was  required,  and  therefore  there  could 
be  no  loss  of  arsenic.  L.  de  K. 

Estimation  of  Boric  acid  in  Boronatrocalcite.     By  Gr.   A. 

Le  Roy  (O/iem.  Centr.,  1893,  ii,  291 ;  from  Bull  Soc.  ind.  Bouen,  21, 
62). — 2*5 — 5  grams  of  the  finely-powdered  substance  is  decomposed 
in  a  reflux  apparatus  with  a  few  c.c.  of  sulphuric  acid  diluted  with 
an  equal  volume  of  water.  The  presence  of  a  small  quantity  of 
hydrochloric  acid  facilitates  the  decomposition.  The  cooled  mixture 
is  filtered,  the  filter  washed  with  acidified  water,  the  filtrate 
neutralised  with  soda,  heated  to  boiling,  and  again  filtered.  The 
filtrate  is  acidified  with  hydrochloric  acid,  boiled  to  expel  carbonic 
anhydride,  and  then  made  up  to  a  known  bulk  with  water  free  from 
carbonic  acid.  The  solution  contains  free  boric  acid  and  alkali 
sulphate  and  chloride. 

20  c.c.  of  the  solution  is  placed  by  the  side  of  the  same  bulk  of 
water,  and  an  equal  number  of  drops  of  a  10  per  cent,  solution  of 
Poirrier's  Orange  III  added  to  each.  The  acid  solution  is  then 
titrated  with  a  solution  of  sodium  hydroxide  until  it  acquires  the 
same  colour  as  the  aqueous  solution  of  the  indicator.  This  titration 
gives  the  quantity  of  free  hydrochloric  acid.  A  second  20  c.c.  of 
the  acid  solution  is  titrated  with  sodium  hydroxide  in  the  presence  of 
Orange  II  until  it  acquires  a  dark-red  colour.  The  difference  in  the 
two  titrations  gives  the  quantity  of  boric  acid.  The  sodium  hydroxide 
must  be  free  from  carbonates,  silicates,  and  aluminates. 

E.  C.  R. 

Analysis  of  Silicon  Carbide.  By  0.  Muhlhaeuser  (Zeit  anal 
Chem.,  32,  564 — 567). — The  analysis  of  this  substance,  which  is 
being  produced  in  America  as  a  substitute  for  emery  and  bort  under 
the  name  "  Ca.rborundum,"  presents  peculiar  difficulties,  in  conse- 
quence of  its  extreme  hardness.  After  trituration  in  an  agate  mortar, 
it  is  necessary  to  submit  the  powder  to  elutriation,  and  accurate 
results  in  the  carbon  determination  can  only  be  obtained  with  that 
which  remains  in  suspension  for  at  least  five  minutes.  The  carbDn  is 
best  estimated  by  combustion  with  20  parts  of  lead  chromate  (the 
addition  of  potassium  bichromate  causing  the  oxidation  to  proceed 
with  explosive  rapidity) ;  the  silicon  by  fusion  with  potassium  sodium 
carbonate  for  about  six  hours,  during  which  the  heat  should  be  raised 
very  gradually.  A  very  pure  specimen  gave  the  following  numbers  : — 
C  30-2,  Si  69-1  (Al,  Fe)203  0-46,  CaO  0-15,  MgO  0-09  per  cent.  The 
formula  SiC  requires  30  per  cent,  of  carbon.  M.  J.  S. 

Estimation  of  Copper  as  Cuprous  Sulphide.     By  R.  Weg- 

SCHEIDER  {Monatsh..  14,  315 — 322). — The  author  has  found  that  in 
order  to  obtain  accurate  results  in  estimating  copper  as  cuprous 
sulphide  by  heating  the  precipitated  cupric  sulphide  in  a  current  of 
hydrogen,  the  temperature  must  not  be  allowed  to  rise  too  high.  A 
temperature  of  about  650°  (dull  red  heat)  is  the  highest  which  can 
be  safely  employed,  as  at  higher  temperatures  than  this  a  portion 
of    the  sulphide  is  reduced  to  metallic  copper,   hydrogen   sulphide 
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being  evolved.  The  substitution  of  coal-gas  for  hydrogen  does  not 
give  good  results.  When  hydrogen  sulphide  is  employed  instead  of 
hydrogen,  a  portion  of  the  cupric  sulphide  remains  unreduced. 

Separation  of  Metals  in  Alkaline  Solution  by  means  of 
Hydrogen  Peroxide.  By  P.  Jannasch  (Ber.,  26,  2329—2331; 
compare  Abstr.,  1893,  ii,  492). — Copper  peroxide  is  precipitated  on 
adding  hydrogen  peroxide  to  a  solution  of  cupric  hydroxide  in  dilute 
ammonia,  but  the  reaction  does  not  occur  in  presence  of  even  slight 
excess  of  ammonia  or  ammonium  salts.  The  precipitation  is,  in  any 
case,  incomplete,  1*5 — 2  per  cent,  of  copper  remaining  dissolved. 
Copper  peroxide  forms  voluminous,  dark  olive-green  flocks,  and 
appears  to  attack  porcelain,  as  it  was  always  found  to  contain  silica. 
It  is  possible,  by  the  help  of  hydrogen  peroxide,  to  show  in  one 
solution  the  various  oxidation  stages  of  copper.  On  mixing  10  per 
cent,  copper  sulphate  solution  (3  c.c.)  with  20  per  cent,  soda  (4  c.c), 
cupric  hydroxide  is  precipitated  ;  this  is  dissolved  in  10  per  cent, 
tartaric  acid  (3  c.c.)  and  2  per  cent,  hydrogen  peroxide  solution 
(15  c.c.)  added ;  copper  peroxide  is  precipitated,  but  dissolves  on 
heating,  and  on  cooling  the  solution,  cuprous  oxide  is  deposited. 

J.  B.  T. 

Separation  of  Metals  in  Alkaline  Solution  by  means  of 
Hydrogen  Peroxide.  By  P.  Jannasch  and  J.  Lesinsky  (Ber.,  26, 
2331—2334,  2334 — 2336  ;  compare  preceding  abstract). — Separation 
of  Lead  from  Copper. — Lead  nitrate  (0"5  gram)  and  copper  (0'3  gram) 
are  dissolved  in  water  (50  c.c.)  and  concentrated  nitric  acid  (10  c.c), 
and  the  solution  treated  at  ordinary  temperatures  with  a  mixture 
(80 — 125  c.c.)  of  3  parts  of  hydrogen  peroxide  (2  per  cent.)  and 
1  part  of  strong  ammonia.  Saturated  solution  of  ammonium  carb- 
onate (5  c.c.)  is  added,  and  the  precipitate  is  washed  4  or  5  times 
with  a  mixture  of  hydrogen  peroxide  (1  part),  concentrated  ammonia 
(1  part),  and  water  (6 — 8  parts)  ;  when  all  the  copper  is  separated, 
the  washing  is  continued  with  dilute  ammonia  (1:8)  at  60 — 80°,  and 
finally  with  warm  water,  in  which  the  lead  hydroxide  is  completely 
insoluble.  The  lead  precipitate  is  dried  and  treated  in  the  manner 
previously  described  (Abstr.,  1893,  ii,  493).  The  copper  in  the 
filtrate  is  determined  in  the  usual  manner,  with  due  regard  to  the 
presence  in  the  solution  of  nitric  acid  and  ammonium  salts.  A  large 
excess  of  hydrogen  peroxide  causes  the  lead  to  be  precipitated  in 
dense,  crystalline  plates.  Mixtures  of  lead  nitrate  and  copper 
sulphate  may  be  separated  in  a  similar  manner  if  the  precipitation  of 
lead  sulphate  is  prevented  by  the  addition  of  acetic  acid  and  ammonia. 
The  analytical  results  agree  closely  with  the  theoretical. 

Separation  of  Lead  from  Zinc. — Lead  nitrate  (0*5  gram)  and  zinc 
oxide  (0'2  gram)  are  dissolved  in  concentrated  nitric  acid  (2  c.c.)  and 
water  (50  c.c.)  ;  the  solution  is  treated  with  a  mixture  of  2 — 3  per 
cent,  hydrogen  peroxide  (40  c.c.)  and  concentrated  ammonia  (15  c.c.)  ; 
saturated  ammonium  carbonate  solution  (5  c.c.)  is  then  added,  and 
the  liquid  well  stirred,  the  lead  oxide  is  collected,  washed  first  with 
dilute  ammonia  and  finally  with  cold  water,  and  treated  in  tlie 
manner   already    described    {loc.    cit.).      The    concentrated    filtrate 
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is  treated  wit-h  pure  sodiam  hydroxide  (5  grams)  and  boiled  until  free 
from  ammonia;  it  is  then  acidified  with  hydrochloric  acid,  and  the 
zinc  precipitated  with  sodium  carbonate  and  determined  in  the  usual 
manner,  care  being  taken  to  free  it  from  silica  or  nlumina.  The 
lead  oxide  may  also  be  precipitated  in  the  crystalline  form  (see 
above. 

Separation  of  Lead  from  Nickel. — Lead  nitrate  (0'5  gram)  and  potas- 
sium nickel  sulphate  (0'4  gram)  are  dissolved  in  concentrated  nitric 
acid  (5  c.c.)  and  water  (50  c.c),  glacial  acetic  acid  (5  c.c.)  and  strong 
ammonia  (15  c.c.)  are  then  added,  and  the  lead  precipitated  with  a 
mixture  of  hydrogen  peroxide  (75  c  c.)  and  concentrated  ammonia 
(20  c.c.)  ;  the  addition  of  ammonium  carbonate  is  unnecessary.  Tht; 
lead  oxide  is  precipitated  in  a  fiocculent  condition,  and  is  treated 
in  the  manner  described  in  the  separation  of  lead  from  copper 
(see  above).  The  solution  containing  the  nickel  is  evaporated 
to  dryness,  treated  with  concentrated  hydrochloric  acid  (15  c.c), 
evapor>tted  to  dryness  again,  the  residue  dissolved  in  dilute  hydro- 
chloric acid,  the  silica  separated ;  the  filtrate  (250 — 300  c.c.)  is 
then  boiled,  treated  with  aqueous  hydroxylamine  hydrochloride 
(4  grams),  and  precipitated  with  15  per  cent,  soda  (60 — 70  c.c.)  in 
the  usual  manner.  Hydroxylamine,  in  contradistinction  to  ammonia, 
causes  the  nickel  to  be  precipitated  in  a  form  which  admits  of  rapid 
filtration.  The  numerical  results  show  a  tolerably  close  agreement 
with  the  theoretical.  J.  B.  T. 

Estimation  of  Manganese  by  means  of  Potassium  Perman- 
ganate. By  A.  GoRGEU  {Bull  Soc.  Chim.,  [3],  9,  490— 496).— When 
manganese  is  estimated,  as  in  Guyard's  method,  by  adding  a  solution 
of  potassium  permanganate  to  an  almost  neutral  solution  of  man- 
ganons  chloride,  heated  at  80°,  the  results  are  too  low,  partly  in 
consequence  of  the  acidity  of  the  liquid.  Donath's  modification,  in 
which  the  solution  of  the  manganous  salt  is  added  to  a  solution 
of  the  permanganate  mixed  with  sodium  carbonate,  also  gives  in- 
exact results,  unless  the  solutions  are  mixed  very  slowly,  especially 
towards  the  end  of  the  reaction.  If  Guyard's  process  is  modified 
by  adding  precipitated  calcium  carbonate  before  the  permanganate, 
the  results  are  less  exact  than  by  Donath's  method. 

According  to  Guyard,  three  manganese  permanganates,  Mnsdo, 
MngOn,  and  Mn70i2,  can  be  obtained  by  mixing  potassium  perman- 
ganate and  manganous  chloride  in  different  proportions.  He  seems, 
however,  to  have  overlooked  the  fact  that  hydrogen  chloride  is 
liberated  at  the  same  time.  The  author  finds  that  the  oxide  MnvOi^ 
is  never  formed,  even  when  the  liquid  is  kept  neutral,  and  the  two 
oxides  MneOii  and  MujOio  are  only  formed  when  the  acid  that  is  set 
free  is  continually  neutralised  with  calcium  carbonate.  The  author 
criticises  Guyard's  views  as  to  the  constitution  of  these  oxides,  and 
contends  that  there  is  no  evidence  that  they  are  manganese  perman- 
ganates, and  also  that  Guyard  has  advanced  no  evidence  of  the  exist- 
ence of  manganese  mauganates.  C.  H.   B. 
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Estimation  of  Oxide  of  Iron  and  Alumina  in  Mineral  Phos- 
phates. By  A.  Smetiiam  (/.  Soc.  Chem.  Ind.,  12,  112 — 116). — The 
author  uses  Glaser's  process,  and  checks  the  results  by  his  ammonium 
acetate  method.  The  analyses  should  agree  within  O'l  per  cent.  The 
ammonium  acetate  process  is  carried  out  as  follows  : — 2  grams  of  the 
sample  is  evaporated  with  strong  hydrochloric  acid,  and  the  residue  is 
taken  up  with  10  c.c.  of  dilute  acid,  and  filtered  from  any  siliceous 
residues.  After  boiling  with  a  few  drops  of  bromine,  the  liquid  is 
allowed  to  cool,  and  mixed  with  dilute  ammonia  until  a  permanent 
precipitate  is  produced,  which  is  then  again  dissolved  by  cautious 
addition  of  hydrochloric  acid.  Large  excess  of  ammonium  acetate  is 
now  added,  and  the  precipitate  is  collected  on  a  filter,  well  washed, 
burnt,  and  weighed.  It  theoretically  consists  of  ferric  and  aluminium 
phosphates,  but  in  practice  it  will  be  found  to  contain  variable  quan- 
tities of  calcium  phosphate.  It  must,  therefore,  be  quantitatively 
tested  for  phosphoric  anhydride,  calcium  oxide,  and  ferric  oxide  ;  the 
alumina,  then  being  found  by  difference.  The  author  conducts  the 
analysis  as  follows: — The  precipitate  is  dissolved  in  hydrochloric  acid, 
diluted  with  water,  and,  after  adding  some  citric  acid,  boiled  with 
ammonium  oxalate.  Dilute  ammonia  is  then  added  until  the  liquid 
is  neutral  to  litmus  paper,  and  subsequently  acetic  acid  to  slightly 
acid  reaction.  The  calcium  oxalate  is  collected  after  some  time, 
and  ignited  to  carbonate  as  usual.  The  filtrate  from  the  lime  is 
mixed  with  magnesia  mixture,  the  precipitate  being  afterwards 
purified  by  redissolving  and  reprecipitating,  and  from  the  filtrate  from 
the  magnesium  ammonium  phosphate,  the  iron  is  precipitated  with 
ammonium  sulphide  and  treated  as  usual.  The  calcium  carbonate 
is  calculated  to  oxide  ;  the  magnesium  pyrophosphate  to  phosphoric 
anhydride;  to  their  sum  is  added  the  weight  of  the  ferric  oxide,  and 
the  deficiency  represents  the  alumina.  L.  de  K. 

Electrolytic  Estimations  and  Separations.  By  G.  Vortmann 
{Monatsh.,  14,  636 — 552). — The  author  describes  the  behaviour  on 
electrolysis  of  salts  of  zinc,  iron,  cobalt,  and  nickel,  to  which  solutions 
of  an  alkaline  tartrate  and  an  alkaline  hydroxide  have  been  previously 
added.  Of  these  metals,  the  three  first  named  may  be  quantitatively 
deposited  from  the  alkaline  solution  ;  whilst,  under  the  same  conditions, 
the  last  named  remains  in  solution,  thus  affording  a  method  for  the 
separation  of  nickel  from  zinc,  iron,  and  cobalt.  Iron  may  be  sepa- 
rated from  zinc  in  alkaline  tartrate  solution  by  employing  a  cathode 
of  platinum,  whereby  the  iron  is  deposited  with  only  a  trace  of 
zinc.  By  dissolving  and  redepositing  two  or  three  times,  the  iron  is 
obtained  entirely  free  from  zinc.  To  estimate  zinc  in  presence  of  iron, 
potassium  cyanide  is  first  added  to  the  solution,  whereby  the  iron  is 
converted  into  potassium  ferrocyanide  ;  sodium  hydroxide  is  then 
added  and  the  current  passed,  when  the  zinc  is  deposited,  the  iron 
remaining  in  solution. 

The  author  further  describes  a  method  of  estimating  cobalt,  nickel, 
and  copper  when  present  with  much  iron.  A  solution  of  the  metal  , 
in  which  the  iron  is  present  as  a  ferric  salt,  is  placed  in  a  platinum  dish 
and  treated  with  excess  of  ammonia,  and  the  current  passed,  where- 
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upon,  without  tlie  necessity  of  filtering  off  the  ferric  hydroxide,  cobalt, 
nickel,  and  copper  are  thrown  down  on  the  cathode  in  a  well-adhering- 
mass.  In  th.e  separation  of  copper  and  iron,  the  latter  metal  is  best 
oxidised  with  nitric  acid.  G.  T.  M. 

Separation  of  Nickel  from  Cobalt.  By  H.  Herrenschmidt  and 
E.  Capklle  (Zeit.  anal.  Chem.,  32,  607 — 610;  from  Le  Cobalt  et  le 
Nickel,  Rouen,  1888). — The  potassium  nitrite  process  is  not  capable  of 
giving  a  complete  separation.  Traces  of  nickel  can  be  detected  in 
presence  of  much  cobalt  by  microscopic  examination,  in  consequence 
of  the  different  colours  of  cobaltic  and  nickelic  hydroxides,  that  of 
cobalt  being  a  pale  brown,  whilst  nickelic  hydroxide  is  black.  On 
examining,  with  a  magnifying  power  of  180  to  200  diameters,  the 
precipitate  thrown  down  by  excess  of  sodium  hypochlorite  from  the 
nearly  neutralised  solution,  a  completely  black  field  will  be  seen  if 
the  nickel  amounts  to  1  per  cent,  of  tlie  cobalt,  but  when  only  traces 
are  present,  they  are  exhibited,  as  black  spots  on  a  brown  field.  Traces 
of  cobalt  can  be  separated  from  much  nickel  by  suspending  the  hydr- 
oxides in  water  or  an  alkali,  and  passing  chlorine,  when  the  nickel 
dissolves  completely,  the  cobalt  remaining  undissolved.  The  practical 
method  of  estimating  the  two  metals  in  ores,  &c.,  is,  therefore,  as 
follows : — After  removal  of  the  metals  precipitable  by  hydrogen 
sulphide  and  ammonium  carbonate,  an  excess  of  ammonium  sulphide 
is  added,  then  a  small  excess  of  acetic  acid,  and  the  liquid  is  boiled.  The 
precipitate  is  rapidly  filtered  off,  and  washed  with  hot  ammonium 
acetate.  It  is  then  dissolved  in  nitric  acid,  the  solution  evaporated 
to  dryness,  taken  up  with  water,  filtered  from  sulphur,  and  divided 
into  two  parts.  One  part  is  evaporated  with  sulphuric  acid,  ignited 
very  gently,  and  the  residue  of  metallic  sulphates  weighed.  The 
other  half  is  treated  with  potassium  cyanide  and  bromine,  and  the 
well-washed  precipitate  treated  with  chlorine.  The  solution  containing 
the  nickel  is  feebly  acidified  with  hydrochloric  acid,  bailed  to  expel 
chlorine,  and  poured  into  boiling  soda.  The  precipitate  is  washed, 
dissolved  in  hydrochloric  acid,  a.nd  converted  into  sulphate,  as  above, 
for  weighing.  When  zinc  is  present,  the  mixed  sulphates  of  nickel 
arid  zinc  are  dissolved,  and  the  metals  precipitated  by  hydrogen 
sulphide,  after  adding  ammonium  acetate  and  acetic  acid.  The  pre- 
cipitate is  treated  with  dilute  hydrochloric  acid,  potassium  cyanide 
added  to  the  neutralised  solution,  and  the  zinc  thrown  down  by 
potassium  sulphide  and  weighed.  The  corresponding  quantity  of 
sulphate  is  deducted  from  the  weight  of  the  mixed  sulphates. 

M.  J.  S. 

Estimation  of  Chromium  in  Ferrochromium  and  Steel.  By 
J.  Clark  (/.  Soc.  Chem.  Ind.,  11,  501—504;  12,  340— 341).— Finely 
pulverised  ferrochromium,  if  rich  in  chromium,  is  very  readily 
oxidised  when  heated  with  a  mixture  of  magnesia  and  sodium  hydr- 
oxide (2  parts  of  the  former  to  3  of  the  latter).  The  crucible  con- 
taining the  intimate  mixture  is  heated  for  half  an  hour  with  the  tip  of 
a  small  bunsen  burner  flame,  and  subsequently  for  another  half  hour 
to  dull  redness.      The  contents  are  then  boiled  with  water,  hydrogen 
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peroxido  is  addrd  to  red  nee  any  manpanate,  and,  after  boiling  for 
some  minutes,  the  solution  is  filtered.  The  insoluble  matter  may  still 
contain  chromium.  It  should  be  ignited,  ground  in  an  agate  mortar, 
and  again  fused  with  the  magnesia-soda  mixture,  and  this  fusion  may 
even  need  to  be  repeated  a  third  time.  The  solutions  are  acidified 
with  sulphuric  acid,  and  the  chromic  acid  titrated  by  Penny's  process. 
For  poor  alloys,  ignition  in  a  porcelain  crucible  over  the  blowpipe  or 
in  a  muffle  with  3  parts  of  calcium  hydroxide  should  precede  the 
ignition  with  magnesia-soda  mixture.  In  this  case  about  3  parts 
of  sodium  hydrogen  carbonate  should  be  added  to  the  solution  before 
filtration,  for  the  purpose  of  removing  the  calcium.  Second  and  third 
fusions  are  required  in  this  method  also.  The  powdered  ferro- 
chromium  may  also  be  prepared  for  the  fusion  with  magnesia-soda  by 
a  preb'minary  heating  in  sulphur  vapour,  or,  better,  vapour  of  carbon 
bisulphide,  in  a  boat  in  a  porcelain  tube.  The  sulphides  produced 
are  very  bulky,  and,  in  the  case  of  sulphur,  a  slight  loss  results  from 
the  violence  of  the  action.  The  sulphides  may  be  at  once  mixerl 
with  8  parts  of  magnesia-soda,  or  be  first  roasted  in  a  porcelain 
crucible,  and  then  fused  with  5  parts  of  the  mixture. 

Chromium  steel  is  best  attacked  by  the  carbon  bisulphide  method. 
The  residue  from  the  first  fu?;ion  with  magnesia-soda  will  usually 
yield  a  very  small  amount  of  chromate  on  a  second  fusion.  In  cases 
where  the  alloy  can  be  dissolved  in  dilute  hydrochloric  acid,  the 
solution  is  treated  with  ammonia  until  a  permanent  precipitate  is 
produced,  and  then  with  a  small  excess  of  sodium  phosphate  and 
about  double  that  amount  of  sodium  thiosulphate  or,  preferably, 
sulphite,  and  boiled  for  10  minutes.  The  precipitate,  which  contains 
all  the  chromium,  is  washed,  gently  ignited,  ground,  and  fused  with 
8  parts  of  magnesia-soda.  Equally  good  results  are  obtained  when 
the  hydrochloric  acid  solution  is  neutralised  with  sodium  carbonate, 
and  boiled  with  sodium  sulphite  as  long  as  sulphurous  anhydride 
comes  off.  The  precipitate,  which  contains  all  the  chromium  as  basic 
sulphite,  is  ignited  and  fused  as  above.  M.  J.  S. 

Estimation  of  Cyanides  in  Gas  Refuse.  By  W.  Leybold  (ZeiL 
anal.  Ghem.,  32,  571 — 572). — The  powdered  substance  is  treated 
with  soda  to  convert  the  cyanide  into  feirocyanide,  and  a  portion  of 
the  solution  is  evaporated  to  dryness  with  excess  of  sulphuric  acid, 
and  heated  until  the  excess  of  acid  is  expelled.  The  ferric  sulphate 
which  remains  is  dissolved  in  sulphuric  acid,  reduced  with  zinc,  and 
titrated  with  permanganate. 

A  possible  objection  that,  in  the  presence  of  organic  matter.  Iron 
might  be  dissolved  by  the  alkali  in  other  forms  than  as  ferrocyanide, 
is  met  by  the  consideration  that  there  is  always  formed  at  the  same 
time  an  alkaline  sulphide,  by  which  such  iron  would  be  precipitated. 

M.  J    S. 
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Refractive  Indices  of  Liquid  Nitrogen  and  of  Air.    By  G.  D. 

LivEiNG  and  J.  Dewae  {Phil.  Mag.,  [5],  36,  328— 331).— The  authors 
have  determined  the  refractive  indices  of  liquid  nitrogen  and  air, 
using  Terquem  and  Trannin's  method  of  suspending  in  the  liquid  two 
parallel  glass  plates  with,  a  thin  layer  of  air  between  them,  and 
measuring  the  angle  of  incidence  at  which,  the  ray  suffers  total  reflec- 
tion at  the  surface  of  the  air.  The  liquid  nitrogen  was  contained  in 
a  vacuum-jacketed  tube,  the  liquid  acting  as  a  lens,  and  the  source  of 
light  and  tlie  spectroscope-slit  being  conjugate  foci  when  the  liquid 
was  midway  between  them.  The  glass  plates  were  separated  by  a  ring 
of  thin  filter-paper,  thoroughly  wetted  with  white  of  ^gg,  and  allowed 
to  dry,  and  were  attached  to  a  rod  which  formed  the  prolongation  of 
the  vertical  axis  of  a  theodolite  used  to  measure  the  angle  through 
which  they  were  turned. 

The  apparatus  gave  for  liquid  oxygen,  /tD  =  1'226,  slightly  larger 
than  the  value  obtained  by  the  authors  with  a  prism,  namely,  1'2236. 

For  nitrogen  which  contained  5  per  cent,  of  oxygen,  the  refractive 
index  was  found  to  be  fij^  =  1'2053  at  —190°,  and  for  air,  juj)  = 
1-2062. 

The  refraction  constant  for  liquid  nitrogen,  according  to  Gladstone's 
formula,  is  0*225,  and  the  refraction  equivalent,  3' 153  ;  according  to 
Lorenz's  formula,  these  values  become  0"1474<  and  2'063  respectively. 

J.  W. 

Polarisation  of  Platinum  Electrodes  in  Sulphuric  acid.  By 
J.  B.  Henderson  (Proc.  Boy.  Soc,  54,  77 — 82). — Of  two  platinum 
electrodes  immersed  in  sulphuric  acid  and  connected  with  the  primary 
circuit,  one  was  also  connected  with  the  earth,  and  the  other  through 
a  key  with  one  pair  of  quadrants  of  an  electrometer.  Connected  with 
the  same  pair  of  quadrants,  through  another  key,  w^as  the  slider  on  a 
bridge  with  a  special  battery.  The  other  pair  of  quadrants  and  one 
end  of  the  bridge  were  earthed.  The  slider  was  so  moved  that  the 
permanent  deflection  it  gave  on  the  electrometer  was  not  disturbed 
when  the  primary  circuit  was  broken  and  the  polarised  electrodes 
connected  with  the  instrument.  The  potential  of  the  quadrants  was 
then  that  of  the  polarisation.  The  mean  value  of  the  electromotive 
force  of  polarisation  determined  in  this  way  was  2*09  volts,  the 
primary  current  varying  from  0-2  to  TO  amp.,  the  time  of  its  passing 
from  25  minutes  to  18  hours,  and  the  strength  of  the  solutions  from 
5  to  30  per  cent.     The  extreme  values  were  2*05  and  2*14. 

J.  W. 

Use  of  Cupric  Nitrate  in  the  Voltameter  and  the  Electro- 
chemical Equivalent  of  Copper.  By  F.  E.  Beach  (Arner.  J.  8ci., 
[3],  46,  81 — 88). — The  object  of  this  paper  is  to  show  that  cupric 
nitrate  has  some  marked  advantages  over  the  sulphate  for  use  in 
the  voltameter.  The  nitrate  solution  freshly  prepared  has  a  tend- 
ency to  dissolve  copper,  which  decreases,  however,  after  the  copper 
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electrode  has  been  kept  in  the  solution  for  a  sufficient  length  of 
time.  Another  difficulty  is  due  to  oxidation  of  the  copper  deposited, 
which  may  be  prevented  by  the  addition  of  a  small  amount  of 
ammonium  chloride.  The  following  method  is  recommended  for 
the  preparation  of  the  solution  : — Dissolve  copper  nitrate,  the  purest 
obtainable,  in  distilled  water.  Boil  for  a  short  time  to  expel  the 
air,  and  keep  at  a  temperature  of  100°  for  an  hoar  or  two  in  the 
presence  of  bright  metallic  copper  in  order  to  completely  neutralise 
the  solution.  When  ready  for  use,  it  should  have  a  density  of  about 
1'53.  Add  a  saturated  solution  of  ammonium  chloride  at  about  the 
rate  of  1  drop  to  100  c.c.  of  the  nitrate.  It  is  not  easy  to  specify 
the  proper  amount  of  ammonium  chloride  necessary,  and  the  surest> 
way  is  to  try  a  preliminary  experiment.  If  too  much  be  present, 
the  deposit  will  discolour  on  drying;  if  too  little,  the  deposit  will 
oxidise  in  the  solution.  The  weight  of  copper  deposited  does  not 
appear  to  depend  on  the  current  density,  and  is  practically  inde- 
pendent of  the  temperature  between  10°  and  35°. 

The  equivalent  obtained  for  copper,  using  the  nitrate,  agrees  very 
well  with  that  calculated  from  the  best  chemical  determinations. 

H.  C. 

Eatio  of  the  Specific  Heats  of  Paraffins,  &c.  By  J.  W, 
Capstick  (Froc.  Boy.  Soc,  54,  101 — 104). — The  ratio  of  the  specific 
heats  at  constant  volume  and  constant  pressure  of  several  gaseous 
paraffins  and  their  halogen  derivatives  at  the  ordinary  tempera- 
ture was  calculated  from  the  velocity  of  sound  in  the  gases  obtained 
by  using  Kundt's  method.  The  mean  values  of  the  ratio  are  as  fol- 
lows : — Methane,  1"313  ;  methylic  chloride,  1*279  ;  methylic  bromide, 
1-274 ;  methylic  iodide,  1*286.  Ethane,  1*182 ;  ethylic  chloride,  1*187  ;. 
ethylic  bromide,  1*188.  Propane,  1*130  ;  propylic  chloride,  1*126  ; 
isopropylic  chloride,  1*127;  isopropylic  bromide,  1*131. 

It  will  be  noticed  that  these  ratios  fall  into  four  groups  :  (a)  meth- 
ane, (b)  methylic  haloids,  (c)  ethane  and  its  derivatives,  (d)  propane 
and  its  derivatives,  the  ratio  for  each  group  being  constant. 

A  form  of  vapour  density  apparatus,  giving  results  concordant  to 
0*1  per  cent.,  is  described  in  the  paper.  J.  W. 

Thermal  Properties  of  a  Mixture  of  Carbonic  Anhydride  and 
Nitrogen.  By  K.  Tsuruta  {FMl.  Mag.,  [5],  36,  4.38— 453).— The 
author  has  calculated  from  Andrews'  observations  the  isotherraals, 
isometrics,  and  isopiestics  of  a  mixture  of  carbonic  anhydride  and 
nitrogen  in  the  proportion  of  3  to  4.     He   uses   Clausius'  equation 

T>rn  T7- 

p  =  — — —  —  rp/      I    o\->  adopting  Margules'  values  for  the  constants 

R,  K,  a,  /S.     The  results  are  given  in  tabular  and  curve  form. 

J.  W. 
Dissociation  Pressure  and  the  Individuality  of  Chemical 
Compounds.  By  V.  Kuriloff  (/.  Buss.  Chem-.  Soc,  25,  170 — 192). 
— The  author  has  studied  the  variation  of  the  vapour  pressure  of 
ammonia  with  varying  concentration  in  the  liquid  first  obtained  by 
Divers  by  passing  ammonja  over  ammonium  nitrate.  The  liquid 
behaves  as  if  it  were  a  solution  of  ammonium  nitrate  in  ammonia. 
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the  vapour  pressure  decreasing  as  ammonia  is  removed,  until  the 
solid  begins  to  separate  out,  after  which  it  remains  constant,  until 
the  whole  has  become  solid.  The  solubility  of  the  ammonium  nitrate 
in  ammonia  increases  with  rise  of  temperature. 

Similar  experiments  were  made  with  the  liquid  obtained  by  passing 
ammonia  over  ammonium  bromide.  The  solution  in  this  case  seems 
to  be  one  of  the  compound  NH4Br,N'H3  in  ammonia.  So  long  as  solid 
and  liquid  are  present  together,  the  vapour  pressure  again  remains 
constant. 

Care  must  be  taken,  therefore,  in  drawing  conclusions  as  to  the 
individuality  of  substances  from  the  constancy  of  their  vapour 
pressure.  This  constancy  may  be  due  to  the  existence  of  an  indivi- 
dual compound,  but  it  may  also  arise  from  the  presence  of  a  hetero- 
geneous mixed  system.  •  J.  W. 

Supersaturated  Solutions.  By  A.  L.  Potilitzin  (/.  Buss.  Chem. 
Soc,  25,  201— 207).— The  author  has  stated  (Abstr.,  1893,  ii,  509) 
that  salts  containing  water  of  crystallisation  which  do  not  decompose 
at  the  ordinary  temperature  in  dry  air  or  in  a  vacuum,  or  decompose 
only  very  slowly,  are  incapable  at  that  temperature  of  forming  super- 
saturated solutions.  The  hydrated  salt  CaS04,2H20  is  apparently 
an  exception  to  this  rule,  as  it  does  not  lose  water  at  the  ordinary 
temperature,  and  still  can  give  supersaturated  solutions.  This  the 
author  explains  by  assuming  that  the  hydrate  2CaS04,H20,  which  is 
more  soluble  than  the  hydrate  CaS04,2H20,  exists  in  the  solution  at 
the  ordinary  temperature,  and  only  changes  slowly  into  the  dihydrate. 

J.  W. 

Distillation  in  a  Vacuum.  By  A.  Angeli  (Gazzetta,  23,  ii,  104). 
— In  the  distillation  of  small  quantities  of  liquid  under  diminished 
pressure,  very  good  results  are  obtained  by  almost  filling  the  distilla- 
tion flask  with  glass  wool.  W.  J.  P. 
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True  Atomic  Weight  of  Hydrogen.  By  G.  Hinrichs  (Oompt 
rend.,  117,  663 — 666). — The  author  has  applied  his  method  of  limits 
(Abstr.,  1893,  ii,  316)  to  the  results  of  Keiser,  Cooke  and  Richards, 
Dittmar  and  Henderson,  and  Morley,  making  use  of  some  hitherto 
unpublished  data  supplied  by  the  last.  The  application  is  somewhat 
difficult,  because  in  each  series  of  experiments  the  weight  of  materials 
employed  has  varied  but  little.  It  is  clear,  however,  that  the  di- 
vergencies from  the  value  H  =  1  are  functions  of  the  weight  of 
hydrogen  employed,  and  if  equal  weight  is  attached  to  the  work  of 
Dittmar,  Keiser,  and  Morley,  the  divergencies  from  this  value  fall 

on  a  curve  which  is  represented  by  the  formula  y  =  Yaat;  (5^  —  h^), 

where  h  is  the  weight  of  hydrogen  and  tj  the  divergence  from  anity. 

5—2 
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For  the  limit  h  =  0,  t]  =  0,  and  hence  H  =  1  exactly  when  0  =  16 
(compare  loc.  cit.).  C.  H.  B. 

Relation  between  the  Precipitation  of  Chlorides  by  Hydro- 
chloric acid  and  the  Reduction  of  the  Freezing  Point.      By 

R.  Engel  (Gompt,  rend.,  117,  485— 488).— The  law  that  1  mol.  of 
hydrochloric  acid  will  precipitate  from  its  saturated  solution  at  0° 
1  atom  of  chlorine  in  the  form  of  the  chloride  of  a  univalent  or 
bivalent  metal  holds  good  for  temperatures  as  high  as  75**. 

The  law  also  holds  good  for  the  double  chloride  CuCl2,2N'H4Cl, 
1  mol.  of  which  is  precipitated  by  4  mols.  of  hydrochloric  acid. 

Yan't  Hoff  has  shown  that  the  molecular  osmotic  pressure  of  hydro- 
chloric acid,  1-98,  is  practically  the  same  as  that  of  sodium  chloride, 
1*89,  and  therefore  1  mol.  of  the  acid  should  precipitate  1*05  mol.  of 
the  salt.  In  the  case  of  the  chlorides  of  bivalent  metals,  the  mole- 
cular reduction  of  the  freezing  point  is  not  double  that  of  the  chlorides 
of  univalent  metals.  The  author  finds,  however,  that  the  molecular 
reduction  produced  by  chlorides  of  univalent  metals  remains  prac- 
tically the  same  for  various  concentrations,  and  for  different  chlorides 
varies  only  between  35  and  40.  With  chlorides  of  bivalent  metals, 
on  the  contrary,  the  molecular  reduction  increases  with  the  concen- 
tration and  becomes  practically  double  that  of  the  univalent  chlor- 
ides. The  molecular  reduction  of  the  double  salt  CuCl2,2NH4Cl  also 
increases  with  the  concentration  and  tends  to  become  four  times  as 
great  as  that  of  univalent  chlorides.  The  following  table  shows  the 
relation  between  the  nature  of  the  chloride,  the  molecular  reduction 
of  the  freezing  point,  and  the  number  of  molecules  of  hydrochloric 
acid  required  to  precipitate  1  mol.  of  the  salt. 

Atoms  of  Batio  of 

chlorine  the 

in  the  molecular  Mols. 

molecule.  reductions.  HCl. 

Chlorides  of  univalent  metals    . .      1  1  1 

,,           bivalent             ,,      . .      2  2  2 

Double  chloride,  CuCl2,2N'H4Cl.  .44  4 

In  this  connection,  it  is  important  to  observe,  however,  that  sodium 
hydroxide,  which  has  practically  the  same  molecular  osmotic  pressure 
as  hydrochloric  acid,  precipitates  only  |  mol.  of  sodium  chloride, 
bromide,  or  iodide  from  a  saturated  solution. 

When  the  number  of  molecules  of  water  in  combination  with  a 
molecule  of  a  chloride  at  the  freezing  point  of  its  saturated  solution  is 
calculated,  it  appears  that  the  product  of  this  number  into  the  reduc- 
tion of  temperature  is  a  constant  which  has  double  the  value  in  the 
case  of  chlorides  of  bivalent  metals  that  it  has  in  the  case  of  chlor- 
ides of  univalent  metals. 

Molecules  Freezing 

of  water.  point.  Product. 

Ammonium  chloride 12*4  15*5  19*2 

Potassium  chloride 16*6  11*4  18*9 

Potassium  iodide 8*5  22-0  187 
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Sodium  bromide 

Ammonium  iodide  . . . . 

Molecules 
of  water. 

,...       8-1 
6-4 

Freezing 
point. 

24-0 
27-5 

Product, 
19-4 
17-6 

Strontium  chloride .  - . . 
Calcium  chloride 

. . .      22-9 
...     10-7 

17-0 
37-0 

38-9 
39-6 
C.  H.  B, 

Ozone.  By  A.  Wolkowicz  {Zeit,  anorg.  Chem.,  5,  264—265). — 
From  a  consideration  of  the  position  of  oxygen  in  the  periodic  system, 
it  is  concluded  that  ozone  has  the  constitution  0!0!0,  just  as 
sulphurous  anhydride  is  0!S!0.  Ozone  would  then  be  the  anhydride 
of  an  acid  H2O4,  corresponding  with  H2SO3.  This  acid,  like  sulph- 
urous acid,  is  unknown,  but  potassium  tetroxide,  K2O4,  is  its  potassium 
salt,  and  resembles  the  sulphite  in  its  property  of  reducing  perman- 
ganate. C.  F.  B. 

Decomposition  of  Nitrous  acid  in  Nitric  acid  Solution.   By  B. 

LiLJENSZTERN  and  L.  Maechlewski  (Zeit.  anorg.  Chem.,  5,  288 — 292). 
— By  passing  a  stream  of  carbonic  anhydride  through  60  per  cent, 
nitric  acid  to  which  4  per  cent,  of  nitric  peroxide  had  been  added, 
and  determining  the  ratio  of  nitrous  to  total  nitrogen  in  the  gases 
carried  over,  it  was  shown  that  the  nitric  acid  contained  nitrous  acid 
in  addition  to  nitric  peroxide.  Montemartini's  statement  (Real.  Accad. 
Line,  1,  63),  that  the  reaction  HNO2  +  HNO3  =  2NO2  +  H2O  is 
the  only  one  that  takes  place  in  nitric  acid  of  over  30  per  cent, 
strength,  is,  therefore,  erroneous.  C.  F.  B. 

Conversion  of  Yellow  Phosphorus  into  Red  Phosphorus. 

By  J.  W.  Eetgees  (Zeit.  anorg.  Ghem.,  5,  211 — 230 ;  compare  Pedler, 
Trans.,  1890,  599 ;  Retgers,  Abstr.,  1893,  ii,  457 ;  Muthmann,  ihid., 
458). — It  is  generally  admitted  that  yellow  phosphorus  crystallises 
from  the  usual  organic  solvents  in  dodecahedra;  the  crystals  are  best 
obtained  by  cooling  a  hot  solution.  The  author  cannot  substantiate 
the  text-book  statement  that  yellow  phosphorus  crystallises  from 
essential  oils  in  octahedra.  Thus,  whilst  it  is  admitted  that  yellow 
phosphorus  is  crystalline,  this  substance  has,  on  several  occasions, 
been  described  as  amorphous.  This  is  not  surprising  in  view  of  the 
fact  that  a  thin  layer  of  yellow  phosphorus  between  two  thin  glasses 
has  all  the  appearance  of  an  amorphous  substance. 

When  phosphorus  is  heated,  it  passes  through  three  stages  : — (1) 
it  becomes  yellow  to  brown,  but  remains  transparent  and  regular ; 
(2)  a  granular,  undoubtedly  crystalline,  segregation  occurs  (formation 
of  red,  opaque  phosphorus)  ;  (3)  a  graphitic,  chocolate-coloured  phos- 
phorus is  produced.  The  second  stage  corresponds  with  the  first 
production  of  a  true  modification. 

The  same  series  of  changes  is  produced  by  light — not  merely 
superficially,  as  stated  in  text-books — a  fact  which  the  author  calls  in 
evidence  of  his  contention  that  red  phosphonis  is  not  amorphous. 

The  author  has  not  been  able  to  determine  the  character  of  the 
white  crust  which  forms  on  phosphorus  which  has  been  submerged 
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in  water,  but  he  inclines  towards  the  opinion  that  it  is  a  hydrate 
rather  than  a  modification. 

It  is  pointed  out  that  the  properties  of  an  amorphous  modification 
are  never  intermediate  between  those  of  two  crystalline  modifications. 
If  red  phosphorus  were  amorphous,  this  rule  would  be  violated  ;  for 
the  specific  gravity  of  red  phosphorus  is  2*148,  whilst  that  of  regular, 
yellow  phosphorus  is  1'826,  and  that  of  chocolate-coloured,  hexagonal 
phosphorus  is  2"34. 

Some  remarks  in  reply  to  Muthmann  (Abstr.,  1893,  ii,  458)  are 
included  in  the  paper.  A.  Gr.  B. 

Volatility  of  Pyrophosphoric  acid.  By  Gr.  Watson  (Chem. 
Neics,  68,  199 — 200). — The  author  has  made  a  series  of  experiments, 
heating  weighed  quantities  of  orthophosphoric  acid  for  various  periods, 
at  fixed  temperatures,  and  examining  the  products ;  from  which  he 
concludes  that  orthophosphoric  acid  requires  a  temperature,  above 
230 — 235°  for  its  complete  dehydration  into  pyrophosphoric  acid  ; 
that  at  255 — 260°  it  is  completely  converted  into  pyrophosphoric  acid, 
which  is,  moreover,  volatile  at  that  temperature ;  that  at  290 — 300° 
metaphosphoric  acid  is  beginning  to  form.  D.  A.  L. 

Action  of  the  Electric  Arc  on  the  Diamond,  Amorphous 
Boron,  and  Crystallised  Silicon.  By  H.  Moissan  {Oompt.  rend., 
117,  423 — 425). — In  the  electric  arc,  at  a  somewhat  high  temperature, 
the  diamond  becomes  incandescent,  swells  up  without  melting,  and 
becomes  covered  with  black  masses,  consisting  entirely  of  hexagonal 
lamellas  of  graphite,  which  is  easily,  converted  into  graphitic  oxide. 
If  the  diamond  is  placed  in  a  small  carbon  crucible  in  the  electric 
furnace  previously  described,  and  is  subjected  to  the  action  of  an  arc 
produced  by  a  current  of  70  volts  and  400  amperes,  the  crystal  first 
breaks  up  into  small  fragments  along  the  planes  of  cleavage,  and  then 
at  a  higher  temperature  swells  up  and  is  completely  converted  into 
graphite,  which  yields  yellow  graphitic  oxide.  It  follows  that  at  the 
temperature  of  even  a  moderately  intense  electric  arc,  the  stable  form 
of  carbon  is  graphite.  When  heated  in  a  carbon  envelope  at  the 
temperature  of  the  oxy-hydrogen  blow- pipe,  the  diamond  is  sometimes 
covered  with  an  adherent  black  mass,  which  slowly  dissolves  in  a 
mixture  of  potassium  chlorate  and  nitric  acid,  but  which  is  not 
graphite. 

Amorphous  boron,  prepared  by  means  of  magnesium,  volatilises 
without  fusion  in  the  electric  arc,  the  extremities  of  the  electrodes 
being  converted  into  partially- crystallised  boron  carbide. 

Crystallised  silicon,  when  heated  in  the  arc,  first  melts  and  then 
boils,  the  extremities  of  the  electrodes  at  the  end  of  the  experiment 
being  covered  with  pale  green  crystals  of  carbon  silicide. 

The  phenomena  in  the  arc  were  observed  by  projecting  on  a  screen 
by  means  of  an  intense  arc  an  image  of  the  arc  of  lower  intensity  in 
which  the  substances  were  heated.  C.  H.  B. 

Silicon  Carbide.  By  0.  MtJHLHAEUSER  (Zeit.  anorg.  Chem.,  5, 
105 — 125).— A  mixture  of  finely-powdered  coke,  sand,  and  salt  was 
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packed  around  a  carbon  core  in  an  oblong  fire-brick  box.  The  core 
was  connected  witb  the  terminals  of  a  transformer,  whereby  it  could 
be  heated  until  the  mixture  surrounding  it  became  white  hot. 
A  transverse  section  of  the  mass  after  the  reaction  showed  that  the 
core  was  surrounded  by  (a)  a  zone  of  adhering  graphite,  (b)  a  zone  of 
crystalline  silicon  carbide,  (c)  a  zone  of  amorphous  silicon  carbide, 
(cZ)  a  zone  containing  pockets  of  fibrous  material,  (e)  a  zone  of  the 
original  mixture  only  slightly  altered,  and  (/)  a  hard  skin  consisting 
almost  entirely  of  salt. 

The  graphite  has  all  the  properties  of  the  natural  mineral,  and  the 
same  crystalline  form  as  that  of  the  silicon  carbide,  a  fact  which  indi- 
cates that  the  latter  compound  is  at  first  formed  in  this  zone  and  sub- 
sequently loses  its  silicon  by  volatilisation.  The  outer  portion  of  this 
zone,  when  washed,  left33'71  percent,  of  variously-coloured  crystals, 
which  contain  30*49  per  cent,  of  silicon  and  68*26  per  cent,  of  carbon. 
These  crystals  differed  considerably  in  appearance  from  those  in  the 
zone  of  silicon  carbide;  they  were  frequently  parti-coloured,  green, 
violet,  and  red  being  the  prevailing  tints. 

The  crystalline  silicon  carbide  (carhorundum)  constituted  the  chief 
product  of  the  reaction.  The  mass  was  easily  broken  up  in  a  mortar, 
when  the  separate  crystals  were  found  to  be  bluish  or  yellowish- 
green  ;  their  size  varied  from  a  diameter  of  several  millimetres  to 
merely  microscopic  dimensions.  The  largest  crystals  occurred  in 
fissures  in  the  mass,  where,  apparently,  there  was  room  for  them  to 
form,  and  it  remains  an  open  question  whether  they  had  separated 
from  a  fused  mass  or  were  a  product  of  sublimation. 

To  purify  silicon  carbide  it  may  be  heated  to  dull  redness  in 
oxygen,  then  boiled  with  potash  solution,  washed,  digested  with 
hydrochloric  acid,  again  washed,  and  finally  treated  with  hydrofluoric 
and  sulphuric  acids.  After  this  treatment,  its  composition  corresponds 
with  the  formula  SiC. 

Silicon  carbide  is  insoluble  in  all  acids,  but  is  attacked  by  molten 
alkalis.  It  burns  very  slowly  in  oxygen  when  very  finely  divided, 
and  if  strongly  heated  in  a  platinum  crucible  it  becomes  a  greenish- 
golden  mass  of  great  beauty,  a  portion  of  it  being  burnt  during  the 
ignition,  It  is  attacked  by  hot  ferric  oxide.  Its  specific  gravity  at 
15°  is  3*22,  but  when  finely  divided  it  remains  suspended  in  water  for 
months. 

The  amorphous  silicon  carbide  found  in  the  third  zone  has  all  the 
pi'op6rties  of  the  crystalline  specimens. 

The  fibrous  material  found  in  fissures  and  pockets  in  the  fourth 
zone  consists  of  silicon,  aluminium,  and  carbon  with  a  little  lime  and 
magnesia ;  it  would  thus  appear  to  be  a  polycarbide  of  silicon  and 
aluminium. 

Much  salt  was  volatilised  during  the  reaction;  the  gas  evolved 
consisted  largely  of  carbon  monoxide.  A.  Gr.  B. 

Crystallised  Carbon  Silicide.  By  H.  Moissan  (Compt.  rend., 
117,  425 — 428). — When  carbon  is  dissolved  in  fused  silicon  in  a  wind 
furnace,  crystals  of  carbon  silicide  several  mm.  in  length  can  be 
obtained,  and  it  follows  that  the  two  elements  combine  readily  in  a 
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fused  medium  at  1200 — 1400°.  The  silicide  can,  however,  be  pre- 
pared much  more  easily  by  heating  in  an  electric  furnace  a  mixture 
of  12  parts  of  carbon  and  28  parts  of  silicon,  the  product  being  first 
heated  with  a  mixture  of  nitric  and  hydrofluoric  acids,  and  after- 
wards with  a  mixture  of  nitric  acid  and  potassium  chlorate.  As  a 
rule,  the  crystals  are  yellow,  but  by  operating  in  a  closed  crucible 
with  silicon  as  free  as  possible  from  iron,  transparent,  sapphire-blue 
crystals  are  obtained. 

If  iron  silicide  is  heated  with  excess  of  silicon  in  the  electric  furnace, 
and  the  product  is  treated  successively  with  aqua  regia,  nitric  and 
hydrofluoric  acids,  and  nitric  acid  and  potassium  chlorate,  crystals  of 
carbon  silicide  are  obtained,  and  the  result  is  similar  with  a  mixture 
of  iron,  silicon,  and  carbon,  or  of  iron,  silica,  and  carbon. 

The  silicide  is  also  produced  by  heating  carbon  and  silica  in  the 
electric  furnace,  or  by  allowing  the  vapour  of  carbon  to  come  into 
contact  with  vapour  of  silicon,  when  it  is  obtained  in  almost  colour- 
less, very  hard  and  brittle,  prismatic  needles. 

Carbon  silicide  prepared  by  any  of  these  methods  has  the  com- 
position CSi,  and  is  colourless  when  free  from  iron.  It  is  very  dis- 
tinctly crystalline,  and  sometimes  forms  regular,  hexagonal  lamellce, 
which  occasionally,  though  very  rarely,  show  triangular  impressions 
and  parallel  striae.  They  act  strongly  on  polarised  light.  The 
crystals  are  very  hard,  and  scratch  chrome  steel  and  rubies.  Sp.  gr. 
=  3-12. 

Carbon  silicide  is  not  affected  by  oxygen  at  1000°,  nor  when  heated 
in  air  by  a  Schloesing's  blowpipe.  Sulphur  vapour  at  1000°  is  without 
action,  and  chlorine  at  600°  attacks  the  compound  very  slowly, 
although  its  action  is  complete  at  1200°.  Fused  potassium  nitrate  or 
chlorate,  boiling  sulphuric,  nitric,  and  hydrochloric  acids,  aqua  regia, 
and  mixtures  of  nitric  and  hydrofluoric  acids  do  not  attack  it. 

Fused  lead  chromate  oxidises  the  silicide,  but  repeated  treatment  is 
necessary  in  order  to  obtain  complete  combustion  of  the  carbon. 
Fused  potassium  hydroxide  gradually  converts  it  into  potassium 
carbonate  and  silicate.  C.  H.  B. 

Volatility  of  Ammonium  Chloride.  By  K.  Kraut  (Zeit.  anorg. 
Chem.,  5,  278 — 279). — When  ammonium  chloride  is  heated  in  a 
platinum  basin  in  a  water  bath,  an  appreciable  amount  is  lost  by 
volatilisation ;  50  per  cent,  of  the  whole  if  the  heating  is  continued 
for  270  hoars.  C.  F.  B. 

Hemihydrate  of  Calcium  Sulphate.  By  A.  L.  Potilitzin 
(J.  Buss.  Chem.  Soc,  25,  207— 210).— The  hydrate  2CaS04,H20 
may  be  formed  by  dehydrating  gypsum  at  98 — 99°,  the  water  being 
lost  very  slowly  ;  or  it  may  be  formed  by  exposing  anhydrous  calcium 
sulphate  to  the  air.  The  absorption  of  moisture  is  at  first  rapid,  but 
the  rate  soon  diminishes.  The  hemihydrate  is  capable  of  taking  up 
small  quantities  of  moisture  from  the  atmosphere,  and  large  quanti- 
ties when  allowed  to  remain  over  water.  This  excess  of  water  is 
only  partially  lost  when  the  hydrate  is  placed  over  sulphuric  acid. 

J.  W. 
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Double  Haloids  of  Csesium  with  Zinc  and  Magnesium.  By 
H.  L.  Wells  and  G.  F.  Campbell  (Zeit.anorg.  Chem.,  5,  273—277). — 
The  following  salts  were  prepared,  and  crystallise  in  colourless  prisms 
or  plates.  3CsCl,ZnCl2 ;  3CsBr,ZnBr3 ;  3CsT,Znl2;  2CsCl,ZnCl2 ; 
2CsBr,ZnBr2;  2CsT,Znl3;  CsCl,MgCl2  +  6H2O  ;  CsBr,MgBr2  +  6H2O. 
Zinc  probably  also  forms  salts  of  the  1  :  1  type,  but  the  solutions  are 
so  syrupy  that  pure  crystals  cannot  be  obtained. 

'No  double  chloride  of  caesium  and  beryllium  could  be  prepared. 

C.  F.  B. 

Double  Haloids  of  Caesium  and  Cadmium.  By  H.  L.  Wells 
and  P.  T.  Walden  (Zeit.  anorg.  Chem.,  5,  266— 272).— The  following 
salts  were  prepared,  and  are  all  colourless.  3CsBr,CdBr2;  3CsI,Cdl3; 
2CsCl,CdCl2;  2CsBr,CdBr2;  2CsI,Cdl3 ;  CsCl,CdCl3;  CsBr,CdBr2; 
CsI,Cdl2  +  H2O.  Those  of  the  1  :  1  type,  and  2Csl2,Cdl2,  can  be 
recrystallised  from  water ;  the  others,  when  so  treated,  yield  generally 
salts  of  the  1 : 1  type.  C.  F.  B. 

Occlusion  of  Gases  by  Metallic  Oxides.  By  T.  W.  Richaeds 
and  E.  F.  Rogers  (Amer.  Chem.  J.,  15,  567 — 578). — As  in  the  case 
of  cupric  oxide,  the  oxides  of  zinc  and  nickel,  and  especially  of  mag- 
nesium, when  prepared  by  ignition  of  the  nitrates,  are  found  to 
contain  occluded  gas ;  but  the  oxides  of  cadmium,  mercury,  lead,  and 
bismuth  retain  no  gas  when  prepared  in  this  way.  No  gas  is  in  any 
case  retained  when  the  oxide  is  prepared  by  ignition  of  the  carbonate. 
The  occluded  gas  was  liberated  by  dissolving  the  oxide  in  hydro- 
chloric acid,  and  was  measured  and  analysed  ;  it  consisted  mainly  of 
oxygen  and  nitrogen,  together  with  a  very  small  quantity  of  a  gas 
that  dissolved  in  caustic  potash,  and  was  assumed  to  be  carbonic 
anhydride  [no  reason  is,  however,  given  why  this  gas  should  not  have 
been  an  oxide  of  nitrogen].  Oxides  which  still  contained  a  trace  of 
nitrate  were  found  to  be  devoid  of  occluded  gas ;  hence  this  gas  must, 
in  the  other  cases,  have  been  deiived  from  the  decomposition  of  the 
last  trace  of  nitric  acid.  The  amount  retained  varied  with  the 
physical  nature  of  the  oxides,  the  more  compact  oxides  retaining 
more  gas,  whilst  those  which  form  very  fine  powders  retained  no  gas 
at  all. 

This  occlusion  of  gases  affects  the  atomic  weights  of  a  number  of 
elements  of  which  the  oxides,  as  prepared  by  ignition  of  the  nitrates, 
have  been  used  in  determining  the  atomic  weights.  C.  F.  B. 

Compounds  of  Hydroxylamine  with  Metallic  Carbonates. 
By  H.  Goldschmidt  and  K.  L.  Syngros  (Zeit.  anorg.  Chem.,  5,  129 — 
146). — Dihydroxylamine  zinc  carbonate^  Zn(NH30)2C03  is  prepared  by 
dissolving  hydroxylamine  hydrochloride  and  zinc  chloride  in  water, 
adding  an  equivalent  quantity  of  sodium  carbonate,  and  passing  air 
through  the  solution,  when  the  new  compound  is  precipitated.  It  is 
a  white,  microcrystalline  powder,  of  sp.  gr.  2'50  at  18°,  insoluble  in 
water.  The  function  of  the  air  in  the  above  method  of  preparation 
is  to  remove  carbonic  anhydride  from  the  solution.  Cryoscopic  ex- 
periments indicate  that  the  zinc  exists  in  the  solution  partly  as  the 
ion  Zn(NH30)2,  and  partly  as  dissociated  zinc  hydrogen  carbonate; 
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the  removal  of  a  portion  of  the  carbonic  anhydride  determines  the 
molecular  rearrangement. 

When  sodium  carbonate  solution  is  added  to  a  solution  containing 
ferrous  chloride  and  hydroxylamine  hydrochloride,  a  dark  red 
•coloration  is  produced,  and  the  passage  of  hydrogen  through  the 
liquid  determines  the  formation  of  a  nearly  black  precipitate  which 
contains  ferrous  oxide,  hydroxylamine,  and  carbonic  anhydride,  but 
cannot  be  dried  without  decomposition.  A  cryoscopic  examination 
of  the  solution  indicates  the  presence  of  the  ion  Fe(NH30)2. 

When  manganous  chloride  is  mixed  with  hydroxylamine  hydro- 
chloride and  sodium  carbonate,  a  slight  precipitate  is  first  formed ; 
this  was  filtered  off,  and  a  current  of  air  was  passed  through  the  solu- 
tion. A  nearly  white  precipitate  was  thrown  down,  which  dried  to  a 
grey  powder,  having  the  composition  4!MnC03,3NH30,2H20.  A  cryo- 
scopic investigation  showed  that  in  this  case  no  complex  ion  of  metal 
and  hydroxylamine  exists  in  the  solution. 

The  precipitate  obtained  by  similar  treatment  of  nickelous  chloride 
varies  in  composition  with  the  time  during  which  air  is  passed  through 
the  liquid,  and  in  no  case  is  it  of  a  very  definite  character.   • 

Cadmium  chloride  gives  a  slight  precipitate  when  mixed  with 
hydroxylamine  hydrochloride  and  sodium  carbonate  in  solution,  and 
when  this  has  been  filtered,  the  filtrate  spontaneously  deposits  the 
dihydroxylamine  cadmium  chloride,  Cd(NH30)2Cl2,  previously  pre- 
pared by  L.  de  Bruyn  and  Crismer  (Abstr.,  1890,  558).  This  is  some- 
what soluble  in  cold  water,  and  crystallises  from  hot  water  in  white 
prisms  ;  its  sp.  gr.  is  2*72  at  18°.  A.  Gr.  B. 

Preparation  of  Anhydrous  Crystalline  Metallic  Silicates. 
By  H.  Traube  (Ber.,  26,  2735— 2736).— When  amorphous  zinc 
silicate,  prepared  by  precipitating  a  solution  of  zinc  sulphate  with 
sodium  silicate,  is  heated  with  boric  acid  for  10  days  at  a  high  tem- 
perature, it  is  converted  into  a  white,  crystalline  powder,  which  has 
the  composition  ZnSiOs,  and  is  insoluble  in  acids.  The  optical  pro- 
perties of  the  crystals  show  that  they  belong  to  the  rhombic  system, 
and  the  product  is  therefore  a  zinc-pj^roxene  isomorphous  with  the 
mineral  enstatite.  E.  C.  R. 

Lead. Oxide  as  a  Mordant,  By  A.  Bonnet  (Gompt.  rend.,  117, 
518 — 519). — When  cotton  is  mordanted  with  an  alkali  plumbate  and 
then  washed  with  a  large  quantity  of  water,  dissociation  takes  place, 
and  the  fibre  becomes  charged  with  lead  peroxide,  which  partially 
oxidises  and  destroys  it.  A  similar  change  takes  place  with  plumbites, 
except  that  the  fibre  is  not  oxidised,  lead  monoxide  being  deposited. 
If  the  fibre  thus  treated  is  immersed  in  solutions  of  campeachy  wood, 
it  is  dyed  black ;  with  shumac,  it  becomes  green  ;  with  old 
fustic,  a  bright  yellow.  Tannin  and  catechu  are  also  strongly 
attracted. 

By  immersing  the  tissue  thus  mordanted  with  lead  oxide  in  hot 
neutral  solutions  of  other  salts,  the  tissue  can  be  impregnated  in  a 
similar   manner   with    oxides   of    gold,    silver,    mercury,    va^nadium, 
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manganese,  clironiium,  iron,  cobalt,  nickel,  and  zinc,  double  decom- 
position taking  place,  and  a  lead  salt  going  into  solution. 

C.  H.  B. 

The  True  Atomic  Weight  of  Copper.  By  G.  Hinrichs  (Zeit. 
anorg.  Chem.,  5,  298 — 298). — A  protest  against  alleged  errors  in  the 
atomic  weigbt  determinations  of  Stas  and  his  followers,  a  recent  de- 
termination by  Ricliards  of  the  atomic  weigbt  of  copper  ( Abstr.,  1893, 
ii,  12)  being  selected  as  a  specimen  of  such  faulty  methods. 

[In-  tlie  opinion  of  the  abstractor,  the  author  does  not  substantiate 
all  his  objections,  and  the  alternative  *'  method  of  limits  "  which  he 
proposes  seems  open  to  damaging  criticism.]  C  F.  B. 

Colour,    &c.,    of  Cupric    Chloride    Solutions.      By    N.   N. 

TzucHANOFF  (/.  Buss.  Chem.  Soc,  25,  151 — 152). — The  author  has 
investigated  the  connection  between  the  colour  and  the  electric  con- 
ductivity of  aqueous  solutions  of  cupric  chloride  of  different  strengths 
at  constant  temperature.  In  weak  solutions  of  a  blue  colour,  the 
conductivity  increases  rapidly  with  the  concentration,  but  the  rate  of 
increase  falls  oif  as  the  solution  becomes  green.  A  maximum  con- 
ductivity is  finally  reached,  the  subsequent  decrease  with  increasing 
concentration  being  accompanied  by  a  change  of  tint  to  yellowish- 
brown.  J.  W. 

Coesium  Cuprichlorides.  By  H.  L.  Wells  and  L.  C.  Dupee 
{Zeit.  anorg.  Chem.,  5,  300 — 303). — Four  salts  were  obtained. 
2CsCl,CuCl2 ;  yellow,  rhombic  prisms.  2CsCl,CuCl2  +  2H2O  ;  bluish- 
green  crystals,  turning  yellow  in  the  air.  3CsCl,2CuCl2 ;  brown, 
triclinic  crystals.  CsCI,CuCl2;  hexagonal  prisms,  red  by  transmitted, 
black  by  reflected,  light.  C.  F.  B. 

Caesium  Cuprochlorides.  By  H.  L.  Wells  (Zeit.  anorg.  Chem., 
6,  306 — 308). — These  were  prepared  by  boiling  a  solution  of  caesium 
and  cupric  chlorides  in  hydrochloric  acid  with  copper  wire,  and  then 
allowing  the  solution  to  crystallise.  CsCl,2CuCl  and  3CsCl,2CuCl ; 
colourless  crystals,  turning  yellowish  when  dried.  3CsCl,CuCl  + 
H2O;  prismatic  crystals,  \erj  pale  yellow^  in  colour.  C.  F.  B. 

Caesium  Cupribromides.  By  H.  L.  Wells  and  P.  T.  Walden 
(Zeit.  anorg.  Chem.,  5,  304 — 305). — Two  salts  were  obtained. 
2CsBr,CuBr2 ;  black,  rhombic  crystals  with  a  greenish  shade. 
CsBr,C)uBr2 ;  black,  hexagonal  crystals  with  a  shade  of  bronze  ;  crys- 
tallisation from  water  converts  these  into  the  first-mentioned  salt. 

C.  F.  B. 

Oxides  contained  in  Cerite,  Samarskite,  Gadolinite,  and 
Fergusonite.  By  W.  Gtibbs  (Amer.  Chem.  J.,  15,  546 — 566). — A 
description  is  given  of  various  attempts  that  were  made  in  order  to 
separate  the  oxides  contained  in  certain  specimens  of  gadolinite, 
samarskite,  and  fergnsonite.  The  methods  employed  were  those  of 
fractional  precipitation  or  crystallisation,  the  salts  used  being  the 
oxalates,  oxychlorides,  the  double  salts  with  sodium  sulphate,  ami 
with  the  various  cobaltamine  sulphates,  the  lactates,  and  the  double 
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salts  with  merciirons  nitrate  plus  mercuric  oxide,  with  acirl 
molybdates,  and  with  phosphotungstates  and  phosphomolybdates. 
The  methods  were  often  only  imperfectly  worked  out,  and  the  whole 
paper  is  somewhat  disconnected,  and  cannot  be  satisfactorily  ab- 
stracted. 

As  a  means  of  determining  the  "  mean  atomic  mass  "  of  a  fraction, 
it  is  recommended  to  precipitate  with  oxalic  acid,  carefully  mix  the 
dried  oxalates  in  a  mortar,  and  convert  a  weighed  portion  by  igni- 
tion into  oxides.  C.  F.  B. 

Chemical  Behaviour  of  Glass.  By  F.  Foerster  (Ber.,  26, 
2915 — 2922). — In  continuation  of  his  previous  work  on  the  action  of 
water  and  of  aqueous  alkali  and  salt  solutions  on  glass  (Abstr.,  1892, 
1401),  the  author  has  now  investigated  the  behaviour  of  acids  towards 
glass.  Round  flasks  of  various  kinds  were  employed,  the  glass,  unless 
otherwise  stated,  being  a  calcium-alkali  glass,  such  as  is  usually  applied 
to  chemical  purposes ;  the  acid  was  allowod  to  act  for  six  hours  at  100°. 
With  the  same  kind  of  glass,  the  action,  which  is  always  less  than 
that  of  pure  water,  is  independent  both  of  the  nature  of  the  acid  and 
also  of  its  concentration  between  the  limits  N/IOOO  and  ION.  With 
concentrated  acids  at  160 — 190°,  the  nature  of  the  acid  is  without 
effect,  whilst  the  amount  of  change  decreases  with  increasing  con- 
centration. The  same  result  was  obtained  with  hydrochloric  acid  at 
260 — 270°.  Emmerling's  results,  which  led  him  to  the  contrary  con- 
clusion, are  probably  incorrect.  Acids  appear,  therefore,  to  be  in- 
different towards  glass  ;  the  action  which  actually  takes  place  is  due 
simply  to  the  water  which  is  always  present,  and  which  dissolves 
alkali ;  this  rapidly  attacks  the  glass,  but  the  stronger  the  acid  the 
more  quickly  will  the  alkali  be  neutralised.  This  view  receives  ad- 
ditional support  from  the  fact  that,  in  comparison  with  water,  acids 
dissolve  larger  quantities  of  alkali  and  less  silica  from  the  glass. 

The  difference  in  behaviour  towards  concentrated  acids  between 
glass  and  other  calcium-alkali  silicates  is  noteworthy  ;  the  compound 
Na20,Si02  is  more  readily  decomposed  by  concentrated  than  by 
dilute  acids,  whilst  sodium  silicate  with  the  composition  Na^OjSSiO 
behaves  like  glass  in  this  respect.  The  reaction  is  conditioned  both 
by  the  nature  of  the  bases,  and  by  the  relative  proportion  of  silica 
present;  this  is  shown  from  the  fact  that, towards  acids,  lead  crystal 
glass  behaves  like  calcium-alkali  glass,  but  their  action  on  flint  glass, 
which  is  poorer  in  silica,  increases  with  the  concentration  and  differs 
according  to  the  nature  of  the  acid.  Jena  thermometer  glass  16"^ 
which  contains  zinc,  calcium  and  sodium,  is  more  rapidly  acted  on 
by  concentrated  than  by  dilute  hydrochloric  acid  at  190°,  whilst  a 
calcium-sodium  glass  of  equivalent  composition  behaves  in  the  usual 
manner.  Pure  sulphuric  acid  attacks  calcium-alkali  glass  less 
rapidly  than  pure  water  at  100°;  the  action  slowly  increases  with 
rising  temperature  ;  the  vapour  acts  comparatively  vigorously,  and  the 
glass  becomes  covered  with  a  network  of  alkali  sulphate  crystals. 

Carbonic  anhydride  resembles  acids  in  its  action;  the  "  weathering  '* 
of  glass  is  chiefly  caused  by  the  action  of  moisture.  Glass  of  every 
kind  combines  chemically  with  more  or  less  water,  a  graduated  series 
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of  compounds  being  obtained,  whicli  form  connecting  links  between 
fresb  glass  and  the  substances  that  are  found  in  solution.  The 
paper  concludes  with  tables  showing  (1)  the  composition  of  the  six 
better  kinds  of  glass  employed  for  chemical  purposes  ;  (2)  their  rela- 
tive stability  towards  water,  alkalis,  and  alkaline  carbonates.  The  best 
glass  mentioned  has  the  following  composition : — KgO  =  6*2  ; 
NaaO  =  6-4 ;  CaO  =  lO'O ;  MnO  =  0-2 ;  AI2O3  +  FeaOa  =  0'4 ; 
SiOz  =  76-8  per  cent. ;  the  ratio  R2O  :  RO  :  SiOg  =  0-95  :  1 :  V'lG  ;  it 
contains  10"4  mols.  of  alkali  in  100  mols.,  and  is,  therefore,  almost  identi- 
cal with  the  glass  used  by  Stas  in  his  atomic  weight  determinations. 

J.  B.  T. 

Manganese.  By  O.  Pkelinger  (Monatsh.,  14,  353—370). — • 
Manganese  amalgam  is  prepared  by  passing  an  electric  current  (11 
volts;  22 — 23  c.c.  electrolytic  gas  per  minute)  from  a  cathode  of  pure 
mercury  (20  c.c.)  through  a  saturated  aqueous  solution  of  pure 
manganous  fchloride  (75  c.c.)  to  an  anode  of  carbon  or  platinum- 
iridium  contained  in  a  porous  vessel.  The  temperature  rises  to  70°, 
and  after  5 — 6  hours  the  mercury  assumes  a  pasty  consistence.  The 
paste  is  quickly  washed  in  running  water  without  undergoing  ap- 
preciable decomposition,  the  excess  of  mercury  squeezed  out  through 
linen,  and  the  residue  dried  over  calcium  chloride  in  an  atmosphere 
of  hydrogen. 

The  solid  amalgam  thus  obtained  is  broken  into  small  pieces  and 
subjected  to  great  pressure  (2000  kilos,  per  sq.  cm.)  for  several  hours. 
The  peripheral  portion  of  the  pressed  cake  is  broken  off,  and  the 
central  portion  broken  up  and  again  compressed.  The  operation  is 
repeated  until  samples  punched  from  the  centres  of  successive  discs 
yield  constant  analytical  results.  Analyses  of  three  distinct  prepara- 
tions yielded  practically  identical  results,  pointing  to  the  composition 
Mn2E[g5.     It  corresponds  with  the  cadmium  compound  CdgHgs. 

Manganese-mercury,  Mn2Hg5,  has  a  slate-grey  colour,  and  assumes 
a  metallic  lustre  when  rubbed  or  cut.  At  ordinary  temperatures, 
it  oxidises  very  slowly  in  the  air,  metallic  mercury  being  elimi- 
nated. At  100 — 110*^,  it  decomposes  slowly  into  its  elements.  It 
decomposes  water  and  acids  at  the  ordinary  temperatures.  The 
sp.  gr.  is  12*828,  a  number  greater  than  that,  12-532,  calculated  from 
the  sp.  gr.  of  its  constituents,  so  that  contraction  takes  place  in  the 
formation  of  the  compound.  Manganese-mercury  is  electro-positive 
to  manganese,  so  that  heat  is  probably  absorbed  in  its  formation.  A 
solution  of  the  compound  in  mercury  is  not  attacked  by  dry  air,  but 
is  quickly  oxidised  by  moist  air  to  manganic  oxide,  MngOg,  which 
forms  a  fine  dust  on  the  surface  of  the  liquid. 

When  manganese- mercury  is  gently  ignited  in  a  stream  of  pure 
dry  hydrogen  (free  from  oxygen),  pure  manganese  remains  behind, 
uncontaminated  with  mercury  or  hydrogen.  The  manganese  forms  a 
grey,  porous  mass,  which  may  be  ground  into  a  slate-coloured  powder, 
perfectly  stable  in  air.  If  the  temperature  does  not  reach  dull 
redness  in  the  ignition,  however,  the  metal  is  set  free  in  a  pulver- 
ulent spontaneously-inflammable  form.  The  metal  cannot  be  made 
to  exhibit  lustre.  The  sp.  gr.  of  the  powdered  metal  is  7'4212  and 
the  atomic  volume   (at.  wt.  =  54*8)  7*385.       Manganese   powder  is 
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neither  magnetic  nor  magnetisable  at  ordinary  temperatures.  It 
attacks,  water,  slowly  in  the  cold,  rapidly  when  heated.  It  has  little 
action  on  concentrated  sulphuric  acid  in  the  cold,  but  attacks  it 
rapidly  on  heating  gently,  sulphnroas  anhydride  being  formed.  It 
liberates  hydrogen  from  dilute  sulphuric  acid.  The  action  on  con- 
centrated nitric  acid  is  explosively  violent.  It  displaces  hydrogen 
from  hydrochloric  and  acetic  acids  and  sodium  hydroxide.  From 
aqueous  ammonium  chloride  it  liberates  ammonia  and  hydrogen. 
It  reduces  metals  with  great  rapidity  from  warm  solutions  of  their 
salts  (preferably  sulphates)  ;  the  excess  of  manganese  may  be  dis- 
solved by  ammonium  chloride.  Arsenic,  antimony,  copper,  lead, 
bismuth,  tin,  iron,  nickel,  cobalt,  chromium,  cadmium,  and  zinc  are 
thus  reduced.  The  reduction  of  the  magnetic  metals  may  be  con- 
veniently demonstrated  by  means  of  a  compass  needle,  the  latter 
being  deflected  after,  although  not  before,  the  addition  of  the  man- 
ganese. Jn.  W. 

Iron  Nitride.  By  G.  J.  Fowler  (Chem.  News,  68,  152—153).— 
By  exposing  iron,  reduced  from  the  hydroxide  by  hydrogen,  to  a 
fairly  rapid  current  of  ammonia,  at  a  temperature  slightly  above  the 
melting  point  of  lead,  until  its  weight  becomes  constant,  iron  nitride, 
FcaN,  is  obtained  as  a  feebly  magnetic,  grey  powder.  It  dissolves  in 
hydrochloric  acid,  yielding  ferrous  chloride,  ammonium  chloride,  and 
hydrogen ;  it  burns  in  chlorine  to  ferric  chloride  and  nitrogen ; 
ammonia  or  ammonium  salts  are  produced  when  it  is  heated  in 
hydrogen  at  the  temperature  of  its  formation ;  in  steam  at  100°,  or 
in  hydrogen  sulphide  at  200°,  or  by  treatment  with  hydrogen  per- 
oxide and  sulphuric  acid.  By  simply  heating,  it  is  resolved  into  iron 
and  nitrogen,  but  remains  unchanged  in  nitrogen  at  440°,  or  when 
heated  in  carbonic  oxide  or  with  phenol  at  200°  ;  with  ethylic  iodide, 
however,  in  a  sealed  tube  at  200°,  ferrous  iodide,  ammonium  iodide, 
ethylene,  and  hydrogen  are  formed.  Its  heat  of  formation  is  about 
3  cal.  These  results  agree  with  many  of  Stahlschmidt's  observa- 
tions (Ann.  Phys.  Chem.,  125,  37).  D.  A.  L. 

Constitution  of  Cobalt,  Chromixun,  and  Rhodium  Bases.  By 
S.  M.  JoRGENSEN  {Zeit.  anorg.  Chem.,  5,  147 — 196  ;  compare  Abstr., 
1892,  782,  783).— The  first  part  of  this  paper  deals  with  the  views 
put  forward  by  A.  Werner  concerning  the  structure  of  ammonio- 
metallic  salts  (Abstr.,  1893,  ii,  379)  ;  the  author  does  not  regard 
them  as  being  at  variance  with  the  views  promulgated  by  himself 
and  Blom strand. 

The  author  next  describes  the  best  method  of  preparing  the 
croceocobalt  salts  from  xanthocobalt  chloride,  and  a  series  of  salts, 
which  he  terms  flavocobalt  salts,  isomeric  with  the  croceocobalt  salts. 

Flavocobalt  nitrate,  (N02)2Co(NH3)4N03,  is  prepared  by  dissolving 
carbonatotetraminecobalt  nitrate  (Zeit.  anorg.  Chem.,  2,  282)  in 
cold  dilute  nitric  acid,  and  adding  crystallised  sodium  nitrite.  After 
being  warmed  for  a  few  minutes  on  the  water  bath,  the  liquid  is 
cooled,  and  dilute  nitric  acid  is  added.  A  mixture  of  the  acid 
and   normal   salts   crystallises,  and   may  be  converted  entirely  into 
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the  normal  salt  by  washing  with  95  per  cent,  alcohol.  The  flavo- 
cobalt  nitrate  dissolves  in  83  parts  of  cold  water,  whilst  the  croceo- 
cobalt  nitrate  requires  400  parts  of  cold  water  for  its  solution. 

A  detailed  comparison  of  the  reactions  of  croceo-  and  flavo- cobalt 
nitrates  follows,  and  the  dinitrate,  (N02)2Co(NH3)4N03,HN03 ;  the 
sulphate,  [(N02)2Co(NH3)4]2S04;  the  chromate, 

[N02)2Co(NH3)4]2Cr04; 

the  dichromate,  [(N02)2Co(NH3)4]2Cr207 ;  the  platinosochloride, 
[(]N'02)2Co(NH3)4]3PtCl4  ;  the  j)latinochloride, 

[(N02)2Co(NH3)4]2PtCl6; 

and  the  aurocTiloride,  (N02)2Co(!N'H3)4AuCl4,  are  described.  To  pre- 
pare the  xanthocobalt  salts,  chloropurpureocobalt  chloride  is  warmed 
with  water  and  ammonia  ;  the  liquid  is  filtered  from  some  precipitated 
cobalt  oxide,  cooled,  and  neutralised  with  dilute  hydrochloric  acid ; 
sodium  nitrite  and  hydrochloric  acid  are  next  added,  whereon  a  red 
precipitate  is  thrown  down.  This  is  an  isomeride  of  xanthocobalt 
chloride,  and  is  provisionally  named  nitritocobalt  chloride ;  it  is 
readily  converted  into  the  xantho-salt  by  dissolving  it  in  water  con- 
taining a  few  drops  of  ammonia,  and  adding  strong  hydrochloric  acid, 
which  throws  down  the  xanthochloride. 

The  reactions  of  the  xantho-salts  are  detailed,  and  the  sulphates, 
4[(N02)Co(NH3)5,S04],3H2S04  and  N02-Co(NH3)5S04,  are  described. 

Xanthocobalt  chloride  dissolves  in  50  parts  of  cold  water;  nitrito- 
cobalt chloride  dissolves  in  200  parts.  Differences  between  the  reac- 
tions of  the  two  salts  are  described,  and  it  is  shown  that  the  nitri to- 
salt  is  not  a  roseo-salt. 

The  author  has  prepared  a  luteorhodium  rhodiu'm  chloride, 
Kh(NH3)6Cl3,RhCl3,  and  a  chloropurpureorhodium  rhodium  chloride, 
3RhCl(NH3)5Cl2,2RhCl3. 

The  following  salts  are  described : — Luteocohalt  cohaltinitrite„ 
Co(NH3)6Co(N'02)6 ;  xanthocobalt  cohaltinitrite, 

[N02-Co(NH3)5]3,[Co(N02)6]2; 

croceocohalt  cohaltinitrite,  [(N02)2Co(NH3)4]3Co(N02)6 ;  flavocohalt 
cobaltnitrite,  [(N02)2Co(NH3)4]3Co(N'02)6;  luteocohalt  diamiyiecohalti- 
nitrite,  Co(NH3)6[(N02)2(NH3)2Co(N'02)2]3 ;  xanthocobalt  diamine- 
cobalt  nitrite,  N02Co(NH3)5[(NO2)2(NH3)2Co(N"O2)2]2  ;  croceocohalt 
diaminecohalt  nitrite,  (N'02)2Co(ISrH3)4(N"02)2(NH3)2Co(N'02)2 ;  flavo- 
cohalt diaminecohalt  nitHte,  (N02)2Co(]S"H3)4(N02)2(NH3)2Co(N02)2 ; 
triaminecobalt  nitrate,  Co(NH3)3(N03)3,3H20 ;  dichrocohalt  chloride, 
Co(IsrH3)3(OH)2Cl3;  nitrotriaminecohalt  nitrite,  N02*Co(]S'H3)3(N'02)2; 
and  chloronitrotetraminecobalt  chloride,  (NO2) 0100(1^113)401. 

A.  G.  B. 

Atomic  Weight  of  Molybdenum.  By  E.  F.  Smith  and  P.  Maas 
(Zeit.  anorg.  Ghem.,  5,  280 — 282). — Pure  sodium  molybdate  was 
heated  in  a  current  of  hydrochloric  acid ;  the  reaction  Na2Mo04  + 
4HC1  =  2:N'aCl  +  Mo03,2HCl  -f  H.O  took  place,  and  the  residue, 
which  consisted  of  pure  sodium  chloride,  was  weighed.     The  atomic 
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■weight  was  found  to  be  96"087  (0  =  16)  as  a  mean  of  10  determina- 
tions, which  varied  from  96-130  to  96-031.  C.  F.  B. 

Tin  and  Stannic  Oxide.  ByF.  Emicii  (Monatsh.,  14,  345 — 352). 
— ^When  pure  block  tin  is  heated  in  a  stream  of  air  or  in  an  opeu 
porcelain  crucible,  drops  of  molten  metal  ooze  after  some  hours  from 
beneath  the  superficial  crust  of  stannic  oxide,  and,  becoming  super- 
ficially oxidised,  gradually  assume  curious  forms  resembling  bulbs 
and  worms.  After  12  hours'  heating,  the  oxide  is  crystalline,  and 
consists  of  microscopic,  needle-like,  rhombic  plates  of  sp.  gr.  7-01. 
The  crystals  seem  to  be  formed  directly  from  the  metal,  as  the 
amorphous  oxide  prepared  from  "  metas tannic  acid  "  may  be  heated 
in  contact  with  tin  in  an  indifferent  atmosphere  without  undergoing 
change  of  form.  They  are  not  due  to  the  oxidation  of  metallic 
vapour,  since  the  metal  is  not  volatile  at  the  temperatures  employed. 

When  tin  containing  traces  of  iron  (0-05  per  cent.)  is  heated  in 
the  manner  described  above,  most  of  the  iron  is  eliminated  with  the 
first  portions  of  stannic  oxide,  a  mere  trace  (0-001  per  cent.)  being 
left  in  the  tin.  The  stannic  oxide  assumes  a  colour  varying  from 
brown  to  yellow  with  the  amount  of  iron,  thus  serving  as  a  good 
qualitative  test  for  that  impurity.  The  oxide  formed  after  the  iron 
has  been  eliminated  is  snow-white.  Jn.  W. 

Thorium  Compounds.  By  P.  Janxasch,  J.  Locke,  and  J. 
Lesinsky  {Zeit.  anorg.  Ghem.,  5.  283 — 287). — This  is  a  preliminary 
paper.  It  contains  a  detailed  account  of  the  means  adopted  to  obtain 
pure  thorium  oxalate  from  thorite  and  orangite.  From  the  hydroxide 
the  bromide  (?  ThBr4  +  lOHgO)  and  iodide  were  prepared  ;  they 
form  very  deliquescent  crystals.  0.  F.  B. 

Double   Haloids   of  Antimony  and  Rubidium.      By  H.   L. 

Wheeler  {Zeit.  anorg.  Chem.,  5,  253 — 263  ;  and  ^mer,  /.  Sci.,  [3],  46, 
269 — 279). — The  double  haloids  enumerated  below  have  been  pre- 
pared by  concentrating  solutions  in  10  per  cent,  halogen  acids  of  the 
two  haloids  in  varying  proportions ;  the  proportion  by  molecules  of 
rubidium  to  antimony  haloid  in  the  solution  is  given  by  the  numbers 
in  square  brackets.  The  23  :  10  salts  might  equally  well  have  a 
16  :  7,  9  :  4,  or  7:3  formula ;  the  3  :  2  salts  are  isomeric  with  the 
corresponding  arsenic  compounds. 

RbCl,2SbCl3  +  H.,0  [1  :  10,  6,  or  8]  ;  colourless,  monoclinic  plates 
melting  at  77°,  a:h:c   =  1-699  :  1  :  0*820  ;  ^  =  89°  28i'. 

RbCl,SbCl3  [1  :  4  or  3]  ;  colourless,  monoclinic  crystals,  a  :  b  :  c  = 
1-732  :  1  :  1-085;  ^  =  65'' 34'. 

3RbCl,2SbCl3  [1  :  li]  ;  yellow  rhombohedra,  exhibiting  rhombo- 
hedral  tetartohedry.  23RbCl,10SbCl3  [1,  4,  or  6  :  Ij  ;  colourless, 
hexagonal  plates. 

3RbBr,2SbBr3  [2*3  or  5  :  1]  ;  lustrous,  yellow,  hexagonal  plates. 
23RbBr,10SbBr3  [6,  8,  or  13  :  1]  ;  lustrous,  yellow  needles. 

3Rbl  :  2Sbl3,  red  rhombohedra.  C.  F.  B. 
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Recovery  of  Osmium  from  Residues.  By  W.  Gulewitsch 
(Zeit.  anorg.  Cheni.,  5,  126 — 128). — The  osmitim  residues  obtained 
in  histological  laboratories  are  the  solution  of  osmium  tetroxide 
drained  or*  filtered  from  the  treated  objects,  and  the  debris  of  the 
objects  themselves.  The  solutions  are  treated  with  zinc  and  hydro- 
chloric acid,  the  osmium  is  collected,  washed  successively  with 
hydrochloric  acid,  water,  alcohol,  and  ether,  and  then  allowed  to  dry 
at  a  low  temperature.  The  osmium  is  then  transferred  to  the  hind 
portion  of  a  combnstion  tube  which  has  a  constriction  containing  an 
asbestos  plug  in  front  of  the  osmium  ;  the  forward  portion  of  the 
tube  is  bent  into  a  U»  ^^^  ^^^  ^^^  is  drawn  out  to  a  fine  tube  which 
is  bent  over  and  placed  in  a  flask;  the  U'^^b®  ^^^  the  flask  are  sur- 
rounded by  a  freezing  mixture.  A  current  of  dry  oxygen  is  passed 
through  the  apparatus,  the  osmium  is  gently  heated,  and  the  re- 
sulting tetroxide  condensed  in  the  \J  bend  ;  if  the  process  be 
properly  conducted,  none  of  the  tetroxide  will  be  carried  over  into 
the  flask. 

The  osmium  cannot  be  directly  sublimed  as  tetroxide  from  the 
objects  because  of  the  organic  matter  which  they  contain.  These 
residues  are  warmed  in  a  retort  with  10  times  their  weight  of  aqua 
regia,  and  the  resulting  solution  is  distilled  until  two-thirds  have 
passed  over,  the  receiver  being  well  cooled.  The  distillate  is  again 
distilled  until  two-thirds  have  passed  over,  the  second  distillate  is 
reduced  by  zinc,  and  the  precipitated  osmium  is  treated  as  described 
above.  A  large  excess  of  zinc  must  be  used,  and  the  liquid  must  be 
warmed,  in  order  that  the  osmium  may  be  precipitated  in  a  condition 
in  which  it  will  be  retained  by  a  filter.  A.  Gr.  B. 


Mineralogical   Chemistry. 


Vanadiniferous  Coal.  By  A.  Mourlot  (Compt.  rend.,  117,  546 — 
648). — This  coal  is  analogous  to  that  recently  described  by  Kyle  from 
the  province  of  Mendozza,  in  the  Argentine  Republic.  Its  sp.  gr.  is 
only  1-15— 1-20.  It  contains  ash,  063;  H,  4*73;  N,  1-67;  C,  85-03. 
The  composition  of  the  ash  is — Part  soluble  in  acids :  Y-zOn,  38*5 ; 
SO3,  121  ;  P2O5,  0-8  ;  Fe,03,  4-1 ;  AI2O3,  40  ;  CaO,  8-44  ;  K^O,  18. 
Part  insoluble  in  acids:  SiOj,  13*6;  AI2O3,  5*5;  FegOg,  9*4;  MgO,  0*9. 

The  percentage  of  vanadic  anhydride  in  the  original  coal  is  024. 

C.  H.  B. 

Nesquehonite.  By  C.  Friedel  (Zeit.  Kryst.  Min.,  22,  279 ;  from 
Bull.  sue.  /ran.  min.,  14,  QO). — in  the  anthracite  mines  at  Mure,  iu 
Isere,  there  occurs  a  fibrous  mineral  resembling  aragonite,  which,  on 
exposure  to  air,  becomes  of  a  silky  lustie,  and  hals  the  composit'on 
MgCUa  +  3H2O.     Analysis  yielded 

MgO.  H2O.  CO2. 

28-97  38-85  3185 
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Tho  mineral  has  a  prismatic  cleavage  of  about  115°  parallel  to  the 
fibres.     It  is  identical  with  the  nesquehonite  of  Genth  and  Penfield. 

B.  H.  B. 

Xenotime  from  North  Carolina.  By  W.  E.  Hidden  {Amer.  J- 
Sci.,  [3],  46,  25-i — 257). — A  few  small  crystals  of  transparent  xenotime 
have  been  found  with  monazite  at  a  locality  about  1  mile  south-east 
of  Sulphur  Springs,  Alexander  Co.,  IS'orth  Carolina.  The  measure- 
ments of  these  new  crystals  do  not  vary  essentially  from  those  of 
vom  Rath  and  Klein. 

Green  xenotime  occurs  as  a  rare  constituent  of  the  auriferous 
gravels  of  the  Brindletown  gold  region  of  Burke  Co.,  North  Carolina. 
It  has  not  as  yet  been  found  in  situ.  Within  brown,  opaque  crystals, 
the  new  green  variety  was  found.  It  appears  to  represent  the 
original  condition,  whilst  the  brown  variety  is  an  alteration  product. 
The  new  material  is  of  a  bottle-green  colour  and  transparent,  and 
when  finely  pulverised  is  soluble  in  hot  hydrochloric  acid.  The 
author  gives  the  results  of  analyses  of  both  the  green  and  the  brown 
variety.  A  very  complex  mixture  is  shown.  It  seems  probable  that 
xenotime  is  either  a  silico-phosphate,  like  some  monazite  and 
anerlite,  or  it  is  often  mechanically  mixed  with  some  cyrtolite  and 
other  silicates  of  the  rare  earths.  B.  H.  B. 

Nephrite  from  British  Columbia.  By  B.  J.  Haerington  (Zeit. 
Kryst.  Mi7L,  22,  310—311  ;  from  Trans.  B.  Soc.  Canada,  1890,  61). 
— The  author  communicates  the  following  analyses  of  nephrite. 


SiOg. 

AI0O3. 

FeO. 

MnO. 

CaO. 

MgO. 

Loss. 

Total. 

I. 

55-32 

2-42 

5-35 

0-52 

14-00 

20-16 

2-16 

99-93 

I[. 

56-98 

0-18 

4-59 

0-17 

12  99 

22-38 

2-64 

99-93 

III. 

56-54 

0-40 

3-61 

0-16 

13-64 

22-77 

2-92 

100-04 

IV. 

56-96 

0-51 

3-81 

0-53 

13-29 

22-41 

2-91 

100-42 

I.  Rounded  mass  from  an  Indian  tomb  at  Lytton,  on  the  Fraser 
River.  Colour,  olive-sfreen.  Hardness  over  6,  and  very  tough. 
Sp.  gr.,  30278.  II.  Fragment  of  an  axe  from  tho  same  locality. 
Colour,  greyish- green.  Sp.  gr.,  3003.  III.  A  worked  fragment  of 
pale  green  colour  from  the  vicinity  of  Lytton.  It  shows  small  laminae 
of  tremolite.  Sp.  gr.,  3-01.  IV.  Small  fragment  from  the  Lewes 
River,  near  the  frontier  of  Alaska.  Colour,  greyish-green.  Sp.gr., 
3-007.  The  author  shows  that  the  composition  of  these  nephrites  is 
the  same  as  that  of  specimens  from  other  parts  of  the  world.  Jadeite 
has  not  yet  been  found  in  British  Columbia.  B.  H.  B. 

Talc  from  Madagascar.  By  E.  Jannettaz  (Zeit  Kryst  Miti., 
22,  279;  from  BuU.  soc.  fran.  min,.,  14,  67) — A  fibrous,  pale  green 
mass  with  pearly  lustre  from  Ambohimanga-Atsimo,  in  Madagascar, 
proved  to  be  talci     It  is  probably  a  pseudomorph.     Analysis  yielded 

H2O.  SiOo.  FeO.  MgO.  , 

5-1  62-3  2-6  29-4 

There  have  also  bfeen  found  in  Madagascar  prismatic  crystals  of 
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sapphire    arnd    zircon,    pink   tourmnline,  and  rabellite   in  nine-sided 
prisms  with  rhombohedral  termination.  B.  H.  B. 

Topaz  in  the  Fichtelgebirge.  By  K.  Oeebeke  {Zeit,  Kryst. 
Min.,  22,  273 — 27b). — Small,  yellowish  crystals  of  topaz  were  dis- 
covered in  1879  by  v.  Giimbel  in  the  granite  of  Rudolphstein.  The 
author  describes  two  new  occarrences  of  topaz  at  the  Epprechtstein 
and  the  Gregnitzgrund,  in  the  Fichtelgebirge,  which  support  v.  Gum- 
bel's  view  that  topaz  would  probably  be  found  in  other  granites  in 
that  district.  B.  H.  B. 

Canadian  Spessartine.  By  B.  J.  Harrington  (Zeit.  Kryst.  Min., 
22,  309;  from  Canadian  Bee.  Sci.). — Garnet  occurs  in  felspar  and 
mica  at  the  Villeuouve  Mica  Mine  at  Villeneuve,  Quebec.  The 
mine  has  been  opened  on  a  vein  of  coarse-grained  granite  consisting 
of  quartz,  muscovite,  orthoclase,  albite,  and  small  quantities  of 
tourmaline  and  garnet.  Uraninite  and  monazite  are  also  met  with. 
The  garnet  examined  was  derived  from  the  mica.  The  largest  crys- 
tal had  a  diameter  of  about  10  mm.,  and  was  bright  red.  Its 
sp.  gr.  is  4"117,  and  analysis  shows  it  to  be  a  manganese  garnet 
similar  in  composition  to  the  original  spessartine.  B.  H.  B. 

Vesuvian  in  Ireland.  By  J.  P.  O'Beilly  (Zeit.  Kryst.  Min., 
22,  300;  from  Proc.  R.  Irish  Acad.,  1891,  446). — Vesuvian  was  found 
HS  a  honey-yellow,  lamellar  substance  in  a  manganiferous  iron  ore 
from  the  Cambrian  strata  in  Calliagh,  Monaghan  Co.  Analysis  gave 
the  folio  wing  results. 

*    SiOs.        A1203.         CaO.        Fe.Oa.      MnO.       CuO.       NagO.      Loss. 
40-06      16-03      37-46      4-23       1-16      021       1-00      207 

B.  H.  B. 
Chemical  Nature  of  Axinite.  By  H.  Bheineck  (Zeit.  Kryst. 
Mill.,  22,  275 — 277). — Rammelsberg's  investigations  led  to  tlie 
formula  Al2Si4BM3HOi6  for  axinite.  This,  however,  is  shown  by  the 
author  to  be  not  in  accord  with  the  results  of  analyses  recently  pub- 
lished by  Whitefield,  Genth,  and  Baumert.  Calculations  are  given 
showing  the  composition  of  axinite  from  Olsans,  Cornwall,  Franklin 
in  New  Jersey,  Guadalcazar  in  Mexico,  and  Radauthal  in  the  Hartz. 

B.  H.  B. 
Minerals  from  the  Manganese  Mines  of  St.  Marcel,  Italy. 
By  S.  L.  Penpield  (Amer.  J.  Sci.,  [3],  46,  28S— 29b).— Alurgite.— in 
1865,  Breithaupt  described,  under  this  name,  a  deep  red  mica  from 
St.  Marcel,  in  Piedmont,  Italy.  Since  then  it  has  never  been  in- 
vestigated. Further  examination ,  however,  shows  that  it  is  a  distinct 
species.  The  crystallisation  is  monoclinic,  and  the  structure  micaceous. 
The  colour  is  a  characteristic,  deep,  brownish  copper-red.  The 
hardness  is  3,  and  the  sp.  gr.  2*84.     Analysis  yielded 

SiOi!.        AI2O3.     FeoOa.     Mn203.     MnO.    MgO.      K2O.      Na^O.     H2O.     Total. 
53-22     21-19      122       087       0-18     6  02     ll'-20     0-34     575     99-99 

Chemically,  this  mica  is  distinct  from  any  known  species.  Tt  ia 
more  closely  related  to  lepidolite  than  to  any  of  the  others. 

0-2 
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Jadeite. — The  alurgite  is  embedded  in  a  pyroxene  rich  in  soda, 
resembling  in  structure  a  rather  coarsely  crystallised  jadeite,  and 
agreeing  in  composition  with  a  jadeite  from  Mexico,  analysed  by 
Damour  (Abstr.,  188:^,  1066). 

Violan. — This  name  was  given,  in  1833,  by  Breithaupt  to  a  rare 
blue  mineral  found  at  Piedmont.  Published  analyses  of  this  mineral 
show  considerable  variation.  The  results  of  the  author's  analysis 
show  that  the  mineral  is  essentially  a  blue  variety  of  diopside,  con- 
taining small  quantities  of  various  well-recognised  pyroxene  molecules. 
The  composition  may  be  expressed  as  a  mixture  of  the  following 
metasilicates. 

!MgCa(SiOs)2,  diopside 90*8  per  cent, 

NaAl(Si03)2,  jadeite 4*1         „ 

NaFe(Si03)2,  acmite 2-4 

NaMn(Si03)2       ?       27 

B.  H.  B, 

Monticellite  Crystals  obtained  in  Lead  Smelting.    By  W.  v. 

GuMBEL  (Zeit.  Kryst.  Min.,  22,  269— 270).— At  Freihung,  in  the 
Upper  Palatinate,  lead  ores  occur  in  sandstone  in  such  quantity  that 
at  one  time  the  mining  industry  was  of  considerable  importance. 
Owing  to  lack  of  pumping  machinery,  the  mines  were,  however, 
abandoned  in  the  middle  of  the  present  century.  On  reopening  the 
mines  recently,  interesting  specimens  of  galena  and  cerussite  have 
been  met  with.  The  ore  is  smelted  in  a  Pilz  furnace.  The  silicate 
slags  formed,  on  slow  cooling,  crystallise  out  as  well-developed 
acicular  crystals,  giving,  on  analysis,  the  following  results. 

SiOj.       AloOg.     FeaOg.      FeO-      MnO.      CaO.      MgO.     K^O.     NagO.     PgO-. 
3304      110      7-91     31-53     116     2352     1-18    0-58    024      031 

The  sp.  gr.  was  found  to  be  3'58,  and  the  crystals  were  iso- 
morphous  with  those  of  the  members  of  the  olivine  group,  the  fornis 
observed  being  2Pco,  cxjP,  coPcxj.  This  crystallised  slag  is  thus  a 
monticellite,  in  which  the  magnesia  is  replaced  by  ferrous  oxide. 

B.  H.  B. 

Serpentine  from  Bray  Head.  By  J.  P.  O'Reilly  {Zeit.  Kryst. 
Min.^  22,  300;  from  Proc.  B.  Irish  Acad.,  1891,  503). — An  intrusive 
rock  of  Cambrian  age,  at  Bray  Head,  Dublin,  was  formerly  described 
as  greenstone.  The  author  shows  that  it  is  really  a  serpentine,  prob- 
ably formed  by  the  alteration  of  a  diabase  porphyry.  B.  H.  B. 

New  Meteorite  from  Hamblen  Co.,  Tennessee.     By  L.  G. 

Eakjns  {Amer.  J.  ScL,  [3],  46,  283 — 285). — This  meteorite  was  found 
in  September,  1887,  on  a  ridge  6  miles  from  Morristown,  Tennessee. 
The  various  pieces  found  weigh  about  36  lbs. ;  most  of  them  ex- 
hibit much  surface  oxidation,  a  fresh  fi-acture  showing  a  grey  colour, 
with  numerous  metallic  particles  of  nickel-iron.  The  latter  gave  the 
following  results  on  analysis. 

Fe.  Ni.  Co.  Cu.  P.  S.  Total. 

90-92       7-71       0-80       trace       019       0*04       9966 
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The  siliceous  portion  of  the  meteorite  gave  the  following  results. 

SiOw  Al^O;,.        Cr^Og.       FeO.         NiO.        MnO.       CaO.       MgO. 

T.  1679        8-33  —         4-88        0*39         —        5-19       1-34 

11.  31-47        9-25        0-82        655         —         0  47       224     1116 

K2O.         NaoO.        P2O5.  S.  Total. 

I.    —  —  0-46         0-25         37-63 

11.  0-02         0-12  —  —  62-10 

I,  portion  soluble  in  hydrochloric  acid  ;  II,  insoluble  portion.  In 
many  stony  meteorites,  olivine  forms  the  bulk  of  the  soluble  portion. 
In  this  case,  analysis  shows  olivine  to  be  present  in  but  small  propor- 
tion, if  at  all.  B.  H.  B. 


Physiological    Chemistry. 


Respiratory  Exchange  in  Shivering.  By  C.  Eichet  {Compt. 
rend.  Soc.  Biol.,  1893,  33 — 35). — Shivering  is  regarded  as  an  act  to 
produce  more  heat  when  the  blood  has  been  cooled.  The  experiments 
were  tried  on  chloralised  dogs,  in  which  there  is  great  lowering  of 
the  amount  of  carbonic  anhydride  produced.  On  shivering,  this  rises, 
especially  if  the  shivering  is  violent,  and  the  respiratory  quotient  rises 
also.  W.  ID.  H. 

Proteid-poor  Nutrition.  By  T.  Rosenheim  (Pfluger's  Archiv,  54, 
61 — 71). — A  number  of  experiments  on  dogs  are  recorded  in  which  a 
diet  poor  in  nitrogen  was  given.  The  analyses  of  the  food  and  excreta, 
and  the  daily  weight  of  the  animal,  are  given  in  tables.  These 
experiments  contirm  the  previous  observations  of  the  author,  that 
such  diets  are  very  harmful ;  the  animal  becomes  ill  and  apathetic, 
similar  to  the  condition  observed  in  starvation.  Fost-mortem  ex- 
amination showed  extensive  fatty  degeneration,  especially  of  the  liver 
and  alimentary  tract.  W.  D.  H. 

Influence  of  Muscular  Work  on  the  Excretion  of  Sulphur. 
By  C.  Beck  and  H.  Benkdict  {Pflugefs  Archiv,  54,  27 — 61). — During 
muscular  work  the  excretion  of  sulphur  is  increased.  This  is  followed 
(when  the  work  has  ceased)  by  a  corresponding  diminution.  The 
incr.»ase  falls  especially  on  the  oxidised  sulphur;  the  non-oxidised 
sulphur  due  to  proteid  metabolism  may  be  lessened.  The  relationship 
of  these  two  forms  of  sulphur  is  recommended  as  an  indication  of  the 
disintegration  of  proteid  in  the  body.  W.  D.  H. 

Circulating  Proteid,  By  E.  Pfluger  (Pfluger's  Archiv,  54, 
333 — 419). — This  is  a  long,  critical,  and  polemical  article  directed 
against  Voit's  theory  of  the  distinction  between  organ  proteid  and 
circulating   proteid.     The  tendency  of   the  article   is  to  show  that 
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metabolic  processes  in  proteid  matter  occur  in  the  cells,  that  is,  iit 
organised  proteid;  but  it  is  admitted  that  in  the  organised  cell  sub- 
stance there  are  different  kinds  of  organised  proteid  molecules, 
different  degrees  of  organisation.  W.  D.  H. 

How  does  Proteid  Nutrition  influence  Proteid  Metabolism 
in  Animal  Cells  ?  By  B.  Schondorff  {Ffiiigers  Archw,  54,  420 — 
483). — The  increase  of  urea  in  the  blood  after  proteid  food  is  not 
dne  to  a  diffusion  of  urea  from,  the  tissues  into  the  blood,  but  to  a 
real  new  formation  of  urea  in  the  liver  from  the  nitrogenous  decom- 
position products  of  cellular  activity. 

By  leading  the  blood  of  a  starving  animal  through  the  organs  and 
liver  of  a  well-nourished  one,  the  amount  of  urea  in  the  blood  is  in- 
creased. By  leading  the  blood  of  a  starving  animal  through  the  organs 
and  liver  of  a  starving  animal,  there  is  no  change  in  the  amount  of 
urea.  By  leading  the  blood  of  a  w^ell-nourished  animal  through  the 
organs  and  liver  of  a  starving  animal,  the  amount  of  urea  in  the 
blood  is  diminished. 

Therefore,  the  amount  of  proteid  decomposition  depends  on  the 
nutritive  condition  of  the  cells,  and  not  on  the  proteid  contents  of 
the  '*  intermediate  lymph  stream."  The  amount  of  urea  in  the 
blood  depends  on  the  condition  of  the  animal,  falling  during  hunger 
(minimum  0"0848  per  cent.),  and  rising  to  a  maximum  during  the 
time  of  greatest  urea  formation  (O'lo3  per  cent.).  The  decomposition 
products  from  which  the  liver  forms  urea  are  probablv  ammonium 
salts.  V.  D.  H. 

Sulphur  in  Human  and  Animal  Tissues.  By  H.  Schulz 
(Pjiuger's  Archiv,  54,  555 — 573). — In  the  dried  organs  of  a  man, 
aged  39,  the  percentage  of  sulphur  was  found  to  vary  from  0*57  in 
the  brain  to  1'03  in  the  jejunum.  In  the  muscles  of  various  animals, 
the  percentage  varied  from  0"86  to  1"33;  in  the  human  aorta,  from 
0"45  to  0'67 ;  and  in  the  human  vena  cava,  from  0*28  to  0*73. 

W.  J),  H. 

Non-coagulable  Blood.  By  C.  J.  Martin  (/.  Physiol.,  15,  375— 
879). — When  nucleo- albumins  (Wooldridge's  tissue  fibrinogens)  are 
introduced  into  the  circulation,  a  state  of  non-coagulability  is  some- 
times produced.  This  is  considered  by  Wright  and  Pekel baring  to 
be  due  to  the  cleavage  of  the  nucleo-albumin  into  nuclein  and  a 
peptone-like  substance,  to  the  latter  of  which  the  non-coagulability 
of  the  blood  is  due.  This  view  has  been  already  questioned  by 
Halliburton  and  Brodie  (Brit.  Med.  J.,  ii,  1893,  631),  and  the  present 
paper  shows  conclusively  that  no  peptone  or  proteose  is  present 
in  the  blood  in  the  condition  in  question. 

The  method  adopted  is  to  mix  the  blood  with  an  equal  volume  of 
10  per  cent,  trichloracetic  acid.  This  is  raised  to  the  boiling  point, 
and  filtered  hot.  The  filtrate  gave  no  indications  of  the  presence  of 
either  proteose  or  peptone.  This  method,  a  modification  of  Starling's, 
is  well  calculated  to  detect  these  substances,  as  control  specimens 
of   blood  to   which   peptone    or    proteose  was    added  showed.     The 
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object  of  boiling  and  keeping  tbe  mixtnre  hot  during  filtration  is  that 
the  proteoses  are  partly  precipitable  by  the  acid  in  the  cold,  but 
this  precipitate  dissolves  on  heating.  W.  D.  H. 

Results  of  feeding  Cows  at  Grass  on  Meal.  By  J.  P.  Roberts 
and  H.  H.  Wing  (Bied.  Centr.,  22,  728— 732).— Eight  cows 
were  pastured  only,  whilst  another  eight  received  mixed  meals  in 
addition  to  the  pasturage.  It  was  found  that  whilst  the  eight  cows 
receiving  meals  gave  a  larger  daily  yield  of  milk,  yet  the  percentage 
of  fat  in  the  milk  was  lower  than  that  found  in  the  milk  from  cows 
fed  on  grass  only  ;  at  the  same  time,  the  excess  of  milk  thus  obtained 
paid  for  the  extra  food  given.  E.  W.  P. 

Mule's  Milk.  By  A.  B.  Aubert  and  D.  W.  Colby  (Ghem.  News, 
68,  168 — 169). — Two  samples  of  a  mule's  milk  were  examined,  one 
collected  about  six  weeks,  the  other  about  nine  weeks,  after  the  fl.ovv 
of  milk  had  commenced;  the  mule  was  11  years  old,  in  work,  fed  on 
oats  and  hay.  and  yielded  about  2  quarts  of  milk  daily,  being  milked 
at  frequent  intervals.  The  milk  was  pare  white,  alkaline;  turning 
sour,  after  long  standing,  with  the  separation  of  a  fine,  floating,  floc- 
culent  coagulum  instead  of  a  curd  ;  the  fat  globules  were  very  small  ; 
the  casein  is  not  readily  precipitated  by  dilate  acetic  acid  or  by  carb- 
onic anhydride;  this  was  especially  the  case  with  the  first  sample. 
Tlie  analytical  numbers  given  are 

Sp.gr.  at  15° 1-032  1*033 

Total  solids 10-65  10-86 

Proteids 2-94  2-31 

Fat 1-86  1-98 

Sugar —  6-03 

Ash —  0-53 

D.  A.  L. 
Secretion  of  Urine.  By  L.  Ltebermaxn  (PJluger's  Archiv,  54, 
585 — 606). — In  a  previous  paper  (Abstr.,  1893,  ii,  27),  an  acid  con- 
stituent of  the  kidney  substance,  named  lecithalbumin,  is  described. 
The  properties  of  lecithalbumin  generally  are  discussed  in  Pjlilger\^ 
Archiv^  54,  573 — 585.  This  material  is  obtained  from  the  tissue  as 
a  residue  after  artificial  gastric  digestion.  It  is  like  nucle'in  ;  it  is 
believed  to  come  from  the  nucleus,  and  it  possesses  the  power  of  in- 
teracting with  a  basic  phosphate,  Na2HP04,  yielding  an  acid 
filtrate.  Similar  substances  are  obtained  from  blood  serum  or  from 
defibrinated  blood.  The  reaction  of  the  fresh  kidney  is  not  constant; 
it  is  usually  neutral ;  it  may  be  alkaline  or  slightly  acid  ;  post  mortem, 
it  invariably  soon  becomes  acid.  This  inconstancy  indicates  that  th(< 
reaction  of  the  kidney  is  a  variable  factor  during  life,  and  is  prob- 
ably related  to  the  stages  of  its  secretion.  The  acidity  of  the  kidney 
is  believed  to  be  due  to  the  lecithalbumin,  which  is  stated  to  be  the 
most  abundant  constituent  of  the  cell  substance.  This  is  confirmed 
by  microchemical  staining;  the  nucleus,  and  to  a  less  extent  the  cell 
protoplasm,  taking  up  basic  dyes. 

Ifc  is  further  advanced  that  the  acidity  of  the  urine  is  due  to  the 
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interaction  of  sodinm  urate  and  disodium  hydrogen  phosphate  ;  tlicso: 
are  contained  in  the  blood  plasma,  and  their  interaction  is  bmusfht: 
about  by  the  acid  constituent  of  the  cells  (lecithalbumin)  which  thei 
secretion  on  its  way  from  blood  to  urinary  tubules  must  necessarily 
come  in  contact  with.  W.  D.  H. 

Fermentation  and  Carbohydrates  in  Urine,  Bj  E.  Salkowski 
(Pfiuqera  Archiv,  54,  607 — 614). — Polemical.  An  answer  to  E. 
Baumann. 

Variations  of  Glycogenia  in  Anthrax.  By  H.  Roger  (Gompt. 
rend.,  117,  488 — 490). — When  the  anthrax  bacillus  is  cultivated  in 
milky  decoctions  of  liver,  all  the  glycogen  is  somewhat  rapidly  de- 
stroyed, and  the  liquid  likewise  contains  no  sugar.  Now,  glycogen  is 
never  found  in  the  liver  of  animals  that  die  of  anthrax,  but  sugar 
can  easily  be  detected  in  the  liver  and  the  blood. 

In  the  early  stages  of  anthrax,  before  the  bacilli  have  appeared  in 
the  blood,  the  liver  contains  large  quantities  of  glycogen,  but  in 
later  stages,  when  the  blood  has  become  charged  with  bacilli,  all  the 
glycogen  has  disappeared  from  the  liver.  It  would  seem  that  as  soon 
as  the  temperature  reaches  SQ'S*^  the  glycogen  disappears,  but  if  the 
temperature  falls  to  38°,  glycogen  appears  again  in  the  liver. 

In  most  cases,  however,  the  disappearance  of  the  glycogen  coincides 
with  the  reduction  of  the  central  temperature  and  the  appearance  of 
numerous  bacilli  in  the  blood.  The  disappearance  of  the  glycogen  is 
always  accompanied  by  marked  hyperglycsemia.  It  follows  that  in 
anthrax  the  gl^^cogen  is  rapidly  converted  into  glucose,  and  the 
tissues  then  become  incapable  of  consuming  the  sugar  furnished  by 
the  liver. 

The  bacilli  destroy  sugar  in  liquid  cultivations,  but  seem  to  be 
without  the  power  of  attacking  it  in  the  animal  organism. 

C.  H.  B. 

Toxicity  and  Therapeutic  Use  of  Sodium  Fluoride.  By 
Blaizot  {Gompt.  rend.  Soc.  Biol.,  1893,  316 — 319). — Sodium  fluoride 
has  antiseptic  properties,  a  statement  of  Arthus  and  Huber  which  is 
confirmed  in  the  present  paper  by  further  experiments.  It  is  recom- 
mended as  a  lotion  in  various  affections  of  the  skin  and  mucous 
membranes;  its  toxicity  is  small,  8  centigrams  per  kilo,  of  body  weight 
having  in  rabbits  to  be  injected  intravenously  to  produce  poisonous 
symptoms;  the  symptoms  are  slight  fever,  salivation,  and  dyspnoei. 
The  animal  recovers  in  a  few  hours.  After  a  dose  of  1  decigram,  how- 
ever, the  symptoms  are  more  intense,  and  the  animal  dies  in  a  comatose 
condition.  W.  D.  H. 

Physiological  Action  of  Apocodeine.  By  L.  Guinard  {Gompt. 
rend.  Soc.  biol.,  18l>3,  586 — 590). — The  experiments  were  carried  out 
on  dogs,  and  apocodeine  hydrochloride  was  injected  hypodermically. 

The  heart  is  at  first  accelerated  for  a  short  period ;  the  animal  then 
becomes  somnolent  or  sleeps,  and  the  rate  of  the  heart  falls.  This  is 
entirely  of  central  origin,  and  the  course  of  the  nervous  impulses  to 
the  heart  is  by  the  pneumogastric  nerves ;  the  phenomena  can  be 
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prevented  hj  section  of  these  nerves.  The  blood  pressure  rises  in 
the  first  and  sinks  in  the  second  phase;  the  lowering-  of  pressure  is 
not,  however,  very  great  (not  nearly  as  great  as  that  produced  by 
morphine),  and  is  a  result  of  the  heart's  slow^er  action  rather  than  of 
vaso-dilatation. 

The  rate  of  respiration  runs  parallel  to  that  of  the  heart.  The 
body  temperature  is  lowered  during  the  somnolent  stage.  The 
quantity  of  oxygen  consumed  and  carbonic  anhydride  expired  is  also 
considerably  lessened.  The  repose  of  the  skeletal  muscles  and  the 
slowing  of  the  heart  and  respiration  will  partly  explain  these  results  ; 
but  another  factor  is  believed  to  be  a  lessening  of  inter-organic 
combustions.  W.  D.  H. 

Effects  of  Snake  Venom.  By  C.  J.  Martin  (/.  Physiol,  15, 
380 — 400). — Tbe  venom  investigated  was  that  of  the  Australian 
black  snake  (Pseudechis  porphyriacus) .  The  poisonous  constituents 
are  primary  proteoses.  The  effect  on  the  blood  is  principally  dealt 
with  in  the  present  communication.  The  effect  resembles  that,  pro- 
duced by  injection  of  nucleo-albumin,  sometimes  producing  intravas- 
cular coagulation,  nnd  sometimes,  with  larger  doses,  a  condition  of 
non-coagulability.  On  shed  blood,  a  solution  of  the  venom  retards 
coagulation.  The  venom  itself  contains  no  nucleo-albumin.  It 
probably  acts  by  liberating  nacleo-albumin  from  the  bio  )d  corpuscles. 
This  view  is  supported  by  observations  that  show  that  the  venom 
dissolves  both  kinds  of  blood  corpuscles  to  some  extent.  The  very 
minute  doses  necessary  bear  in  the  same  direction.  W.  D.  H. 
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Effect  of  Calcium  Sulphite  on  Alcoholic  Fermentation.     By 

T.  Chiako MONTE  (Staz.  Spev.  Agrar.,  23,  360— 379).— The  hot  climate 
of  the  south  of  Italy  makes  it  difficult  to  obtain  Avines  which  will 
keep,  the  high  temperature  rendering  a  regular  fermentation  impos- 
sible. After  enumerating  the  various  proposed  methods  for  keeping 
down  the  temperature  of  the  must  during  fermentation,  the  author 
describes  experiments  on  the  action  of  calcium  sulphite,  which  was 
shown  by  Czeppel  to  lower  the  temperature  of  fermenting  liquids. 
Comparative  experiments  were  made,  both  in  a  cellar  and  with 
smaller  quantities  in  the  laboratory,  in  which  one  quantity  of  must 
had  no  calcium  sulphite  added,  and  others  were  mixed  with  different 
amounts  of  the  salt.  The  temperature  was  observed  twice  daily,  and 
the  amounts  of  alcohol  produced  each  day  ascertained.  Sp.  gr.,  total 
acid,  and  dry  matter  were  also  determined. 

The  following  conclusions  are  drawn  from  the  experimental  re- 
sults : — An  addition  of  5  to  10  grams  of  calcinm  sulphite  per  hectolitre 
does  not  lower  the  temperature  of  the  fermenting  liquid,  but  rather 
tends  to  stimulate  the  fermentation.     A  larger  amount  of  sulphite 
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(20  to  30  prrama)  retards  fermentation,  whilst  100  grams  per  hectolitre 
stops  it  altogether.  Biernaki  has  shown  {Arch.  Fhysiol.,  49,  112) 
that  many  substances,  mercuric  chloride,  copper  sulphate,  potassium 
permanganate,  &c.,  when  added  in  small  quantities,  accelerate  fermen- 
tation (compare  also  Kichet,  Gonipt.  rend.,  114,  1494). 

The  stimulating  action  of  calcium  sulphite  is  greater,  the  larger  the 
amount  of  ferment.  It  diminishes  the  acidity  of  the  wine  in  propor- 
tion to  the  amount  employed,  owing  to  the  liberation  of  the  base. 

The  lime  liberated  from  the  sulphite  neutralises  more  or  less  of 
the  acid  of  the  wine,  and  thus  diminishes  the  already  too  low  acidity 
of  the  southern  wines  ;  this  can,  however,  be  overcome  by  adding 
tartaric  acid  with  the  sulphite.  Whilst  the  addition  of  calcium 
sulphite  in  sufficient  amount  to  lower  the  temperature  quite  alters  the 
character  of  the  wine,  smaller  amounts  induce  more  complete  fer- 
mentation, but  the  advantage  is  too  slight  to  make  it  worth  while  to 
employ  the  salt.  N.  H.  M. 

Action  of  Alcohol  and   Sulphur  on  Yeast.     By  J.  de  Rey- 

Pailhade  {Gompt.  rend.  Soc.  biol.,  1893,  46 — 47). — Yeast  was  sus- 
pended in  its  own  weight  of  water,  and  also  in  its  own  weight  of 
alcohol,  and  the  two  were  compared  together.  It  was  found  that  the 
alcohol  killed  the  yeast  and  produced  certain  substances  from  the 
cells  which  have  the  power  of  decolorising  (hydrogenising)  indigo- 
carmine  and  litmus.  It  is,  however,  possible  to  produce  the  latter 
result  without  killing  the  organisms;  this  is  accomplished  by  adding 
to  the  suspended  yeast  its  own  weight  of  sulphur  ;  this  leads  to  the 
evolution  of  hydrogen  sulphide,  which  is  then  decomposed  by  the 
indigo-carmine.  W.  D.  H. 

Beer  Yeast.  By  J.  Effront  (Compt.  rend.,  117,  559 — 561). — 
Experiments  made  with  Saccharoniijces  cerevisw  (Pastorianus  1, 
Carlsherg,  and  Burton),  show  that  when  yeast  is  cultivated  in  a 
sterilised  malt  wort  containing  200 — 300  milligrams  of  alkali 
fluorides  per  litre,  the  power  of  propagation  is  reduced  to  an  extent 
depending  on  the  nature  of  the  yeast.  Worts  of  this  kind  can,  how- 
ever, serve  for  the  cultivation  of  all  varieties  of  beer  yeast,  provided 
that  the  latter  have  been  habituated  to  the  presence  of  fluorides  by 
successive  cultivations  in  solutions  containing  increasing  quantities 
of  fluorides. 

The  yeasts  which  have  been  cultivated  in  these  liquids  have  a  fer- 
menting power  very  much  greater  than  that  of  ordinary  yeast.  After 
five  or  six  cultivations,  this  power  may  be  increased  as  much  as  10 
times.  Further,  unlike  ordinary  yeasts,  they  can  be  employed  suc- 
cessfully in  distilleries  without  having  first  been  passed  through  an 
acid  leaven.  C.  H.  B. 

Transformation  of  Starch  into  Sugar  by  the  Bacillus 
anthracis.  By  Maumus  {Compt.  rend.  Soc.  hiol.^  lb:93,  107 — 109). — 
The  Bacillus  anthracis  was  gi'own  on  potato.  The  surface  of  the 
potato  then  gave  with  iodine,  not  the  blue  of  starch,  but  the  red  of 
dextrin.     Other  slices  were  then  placed  in  sterilised  water  in  flasks  ; 
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affer  two  to  six  days  at  37°,  the  liquid  gave  reduction  with  Fehlirg's 
solution.  Later,  however  (six  to  seven  days),  all  the  sugar  had 
disappeared,  having  possibly  been  used  as  a  nutriment  for  the  micro- 
organisms. W.  D.  H. 

Influence  of  Metallic  Salts  on  Lactic  Fermentation.    By  A. 

Chassevant  and  C.  Richet  (Gompt.  rend.,  117,  673—675). — The 
authors  have  determined  the  quantities  of  various  metallic  salts 
required  to  prevent  the  lactic  fermentation  of  w'hey,  a  distinction 
being  made  between  the  quantity  required  to  arrest  reproduction  and 
that  necessary  to  stop  fermentation,  the  former  being  called  the  anti- 
genetic  dose  and  the  latter  the  antibiotic  dose.  The  antigenetic  dose 
varies  from  0*5  gram  molecule  per  litre,  in  the  case  of  magnesium,  to 
0'000065  in  the  case  of  cobalt,  the  corresponding  values  for  the  anti- 
biotic dose  being  1*5  and  0"000065  respectively.  The  order  of  toxicity 
of  the  metals  investigated  is  magnesium,  lithium,  calcium,  strontium, 
barium,  aluminium,  manganese,  iron,  lead,  zinc,  copper,  cadmium, 
platinum,  mercury,  nickel,  gold,  cobalt.  In  the  case  of  magnesium 
and  platinum,  the  antibiotic  dose  is  three  times  as  great  as  the  anti- 
genetic  dose;  in  the  case  of  mercury  and  cobalt,  the  two  doses  are 
identical ;  in  other  cases,  the  ratio  varies  from  2*5  to  1'2. 

C.  H.  B. 
Proteolytic  Action  of  Bromelin.  By  R.  H.  Chittenden  (J. 
Physiol.,  15,  249 — 310). — Bromelin,  the  ferment  of  pine-apple  juice, 
appears  to  be  associated  with  a  peculiar  proteose-like  substance.  In 
the  present  paper,  attention  is  paid  to  the  character  of  the  isolated 
ferment  and  its  action  on  the  three  typical  proteids,  fibrin,  egg- 
albumin,  and  myosin.  The  resulting  products  (proteoses  and 
peptones)  were  analysed,  and  full  details  are  given  of  their  pro- 
perties and  percentage  composition.  W.  D.  H. 

Presence  of  Vegetable  Trypsin  in  Fruit  of  Cucumis  utilis- 
simus.  By  J.  R.  Green  (Ann.  Agron.,  19,  508— 5u9. — Ferments 
which  dissolve  coagulated  albumin  are  rare  in  the  vegetable  kingdom. 
To  the  few  authentic  cases  (the  pepsic  ferment  of  the  fruit  of  Carica 
Papaya,  the  papain  of  Wiirtz  and  of  Vulpian,  and  the  latex  of  the 
common  fig  tree)  the  author  has  added  a  pepsic  ferment  found  in 
germinating  lupin  seeds,  and  now  calls  attention  to  one  found  in  the 
fruit  of  Cucumis  utilissimus,  Roxb.,  a  plant  indigenous  in  India.  The 
juice  of  this  fruit  dissolves  boiled  white  of  Q^^;  the  boiled  juice  has 
no  such  power.  It  does  not  depend  on  microbes,  since  the  addition 
of  thymol  does  not  prevent  the  action.  Salt  water  dissolves  out 
more  of  the  ferment  than  pure  water.  The  author  believes  the 
ferment  to  belong  to  the  globulins  or  allied  bodies.  Like  papain,  it 
resembles  trypsin  rather  than  pepsin,  and  is  more  active  in  presence 
of  bases  than  in  neutral  or  acid  media  ;  the  products  of  its  action  on 
coagulated  albumin  are  first  peptone,  afterwards  leucine. 

J.  M.  H.  M. 

Presence  in  Fungi  of  a  Ferment  analogous  to  Emulsin. 
By  E.  BouRQUELOT  (Compt.  rend.,  117,  383 — 386).— 23  species  of 
fungi  parasitic  on  living  trees,  or  growing  upon  dead  wood,  contain  a 
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soluble  fertnent,  which  has  the  power  of  decomposing  glacosides,  such 
as  amygdalin,  salicin,  and  conifenn,  and  it  would  seem  to  be  through 
the  medium  of  this  ferment  that  the  fungi  are  able  to  utilise  as 
food  the  various  glucosides  present  in  the  bark,  cambium,  and  ligneous 
tissue  of  the  trees  or  wood  on  which  they  live. 

No  similar  ferment  could  be  obtained  from  nine  species  of  fungi 
growing  upon  the  soil. 

The  ferment  can  be  extracted  in  two  ways.  The  freshly-gathered 
fungus  is  placed  in  an  atmosphere  saturated  with  the  vapour  of  ether 
or  chloroform,  which  causes  an  abundant  exudation  of  a  liquid  con- 
taining the  soluble  substances  of  the  cellular  fluid.  In  the  other 
method,  the  fungus  is  made  into  a  paste  by  trituration  with  sand,  and 
is  then  extracted  with  water.  C.  H.  B. 

Formation  of  Saccharose  during  the  Germination  of  Barle7. 
By  L.  LiNDET  (Compt.  rend.,  117,  668—670). — The  finely-powdered 
barley  was  treated  with  alcohol  of  91°,  which  dissolves  the  saccharose 
with  only  minute  quantities  of  reducing  sugars.  After  removal  of 
acids  by  means  of  lead  hydroxide,  the  rotatory  power  and  reducing 
power  were  estimated,  before  and  after  inversion,  by  Clerget's  process. 
46  hours  after  the  commencement  of  germination,  the  ])ercentage  of 
saccharose  is  0'99,  which,  at  the  end  of  70  hours,  has  increased  to 
l'd5,  and  at  the  end  of  94  hours  to  2'20,  and  then  very  slowly  increases 
until  it  becomes  3'09  at  the  end  of  '234  hours.  Similar  results  are 
obtained  on  examining  the  infusions  obtained  by  treating  the  barley 
with  ice-cold  water.  The  reducing  sugars,  like  the  saccharose,  in- 
crease continuously  during  germination,  from  2*72  per  cent,  to 
6*28  per  cent.,  the  curves  representing  the  increase  of  the  saccharose 
and  the  reducing  sugars  being  parallel. 

The  only  substance  that  diminishes  continually  during  the  germina- 
tion of  the  barley  is  starch,  and  this  fact  affords  further  support  to 
the  conclusion  of  Brown  and  Morris  that,  under  certain  conditions, 
saccharose  is  formed  at  the  expense  of  starch.  C.  H.  B. 

The  Bleeding  of  Plants.  By  A.  Wieler  (Bied.  Centr.,  22, 
758 — 763  ;  from  Cohn's  Beitr.  zur  Biol.  d.  PJlanzen,  6). — In  the  pre- 
sent paper,  the  term  bleeding  is  used  not  only  to  denote  the  secretion 
of  sap  from  wounds,  but  also  the  secretion  from  leaves  and  from  fungi, 
&c.  At  present,  there  are  439  varieties  of  plants  known  to  be  capable 
of  bleeding  ;  probably  further  investigations  will  show  it  to  be  a  pro- 
perty of  all  plants,  or,  at  least,  all  phanerogams.  As  regards  the  parts 
of  plants  which  bleed,  it  occurs  m  all  parts  of  the  roots  and  most 
above-ground  organs.  Temperature  plays  an  important  part.  Ex- 
periments in  which  young  plants  of  Hordeum  vulgare  (which,  like 
most  Graminece,  bleed  at  the  points  of  the  leaves)  showed  that  when 
the  surrounding  air  is  replaced  by  an  indifferent  gas  (hydrogen)  the 
bleeding  ceases,  but  begins  again  as  soon  as  oxygen  is  admitted. 
This  would  indicate  that  bleeding  depends  on  a  direct  process  of 
oxidation.  In  presence  of  chloroform  or  nitrobenzene,  the  bleeding 
is  more  or  less  checked,  so  that  it  seems  likely  that  changes  which 
give  rise  to  bleeding  are  not  purely  chemical. 
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Many  plants  show  certain  periods  duiinor  which  they  bleed,  with 
intermediate  periods  when  no  bleeding  occurs.  With  other  plants, 
the  bleeding  is  almost  continuous,  VHriations  of  the  limits  of  the 
periods  of  bleeding  occur  with  different  plants  of  the  same  species. 
It  is  also  possible,  by  the  addition  of  certain  compounds  to  the  solu- 
tion in  which  the  plants  are  grown,  to  alter  the  bleeding  period. 
Thus,  glycerol  (I — 2  per  cent.),  cane  sugar  (5 — 10  per  cent.),  potas- 
sium and  ammonium  nitrates,  sodium  phosphate,  magnesium  sulph- 
ate, iron  sulphate,  hydrochloric  and  citric  acids,  methyl-violet 
(00001  per  cent.),  caffeine,  J  per  cent.,  and  quinine  hydrochloride 
(I  per  cent.)  are  favourable  to  bleeding.  Bleeding  is  also  increased  by 
exposure  to  a  temperature  of  37 — 39°  ;  a  temperature  of  19 — 20°  is 
insufficient,  so  that  the  commencement  of  bleeding  m  the  spring  can- 
not be  caused  by  the  increasing  warmth.  There  seems  to  be  do  con- 
nection between  bleeding  and  new  root  production.  The  author's 
experiments  confirm  Hofmeister's  law,  that  the  minimal  bleeding  is 
in  the  morning  and  the  maximum  in  the  afternoon.  It  is  impossible, 
at  present,  to  say  whether  the  daily  bleeding  is  induced  by  light. 

K  H.  M. 

Production  of  Crystals  of  Calcimn  Oxalate  in  Vegetable 
Cell  Membranes.  By  H.  K.  Muller  (Bied.  Centr.,  22,  ".SQ  ;  from 
Bot.  Gentr.,  1892,  111). — The  crystals  are  generally  deposited  within 
the  membrane  without  contact  with  the  cell-conttnis,  but  are  some- 
times formed  inside  the  cells,  and  subsequently  gradually  enclosed  in 
the  membrane.  The  question  as  to  the  chemical  process  involved  in 
the  production  of  the  crystals  remains  undecided,  but  it  seems  likely 
that  they  are  formed  by  the  contact  of  a  soluble  oxalate  and  a  calcium 
salt  in  the  membrane.  N.  H.  M. 

Calcium  Oxalate  in  Plants.  By  H.  Warlich  (Bied.  Genfr.,  22, 
786—787;  from^o^.  Gentr.,  1892, 113).— Deposition  of  calcium  oxalate 
occurs  during  the  growth  of  leave.-,  and  probably,  also,  when  the 
leaves  have  ceased  to  grow.  Oxalic  acid  is  the  solvent.  In  experi- 
ments with  Vanilla  plamfoUa,  it  was  found  that  Wakker's  "elaio- 
plasten  "  became  doubly  refractive  as  they  become  older,  and  that  at 
this  period  there  are  no  crystals  present.  Afier  treatment  with  dilute 
sulphuric  acid,  they  are  no  longer  doubly  refractive.  With  increasing 
age,  the  crystals  form  from  cell  to  cell,  until,  in  still  older  leaves, 
they  are  generally  close  together,  and  at  last  the  "elaioplast''  dis- 
appears. 

Calcium  oxalate  is  sometimes  redissolved  in  the  plant. 

K  H.  M. 

Amount  of  Ethereal  Thiocarbimides  obtained  from  Rape 
Cake.  By  Ulbrichi  (Bied.  Gent,:,  22,  732— 733).— The  thio- 
carbimides found  in  rape  cakes  are  due  not  only  to  the  seeds  of  foreign 
GrucifercB^  but  also  to  home-growing  plants  ;  if  cakes  contain  more 
than  0'5  per  cent,  of  the  oil,  it  should  only  be  given  in  the  dry  state, 
and  even  then,  not  to  pregnant  or  milking  animals. 

Rape  seed  itself  contains  only  one-half,  and  even  less,  oil  than  is 
contained  in  the  cake,  and  this  is  believed  to  be  due  to  the  heating  at 
70°  necessitated  by  the  process  of  manufacture.  E.  W.  P. 
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Indian  Water-chestnut.  By  D.  Hooper  (Pharm.  J.  Trans.,  53, 
22 — 23). — The  Indian  wnter-chestnnt  (Trapa  hi.winosa),  slu  aquatic 
plant  extensively  cultivated  in  the  North- West  Provinces  of  India, 
yields  nuts  whose  w^hite  kernels  are  roasted  and  pounded  to  a  flour, 
which  is  largely  used  as  a  food.  The  author's  analysis  of  the 
powdered  kernels  srave  the  following  results  in  100  parts  : — fat.  0*97  ; 
suijMr  and  srum,  1436 ;  albuminous  nnatter,  8"4I  ;  starch,  63-84 ; 
cellulose,  3*60  ;  ash,  4-66  ;  water,  4-16.  The  substance  contained  1-33 
per  cent,  of  nitrogen,  and  the  "nutrient-ratio,"  that  is,  the  ratio  of 
albuminous  to  starchv  matters,  was  1:95;  the  nutrient  value,  80-4. 
It  is,  therefore,  as  a  food,  comparable  with  the  cereals,  and  is  better 
than  cleaned  rice,  which  has  the  nutrient  ratio  of  1  :  108.  The 
Trapas  have  been  noted  for  their  power  of  taking  up  manganese  ; 
thus  Gorup-Besanez  found  1'6I  per  cent,  of  manganese  oxide  in  the 
whole  plant  of  Trapa  naians.  The  author  found  in  the  above-men- 
tioned 4*66  per  cent,  of  ash  from  the  edible  portion,  only  a  very 
small  quantity  of  manganese,  but  the  pericarp  was  very  rich  in  that 
metal.  R.  R. 

Composition  of  Russian  Barley.  By  V.  Tishtchenko  (,/.  Rus$. 
Chem.  Soc,  25,  163 — 169). — The  author  has  compiled,  from  his  own 
observations  and  other  data,  a  table  giving  the  amount  of  proteid 
matter  (nitrogen  X  6"25)  in  62  samples  of  barley  grown  in  different 
districts  of  Russia  and  used  for  brewing  purposes.  In  some  cases, 
the  moisture,  starch,  ash,  and  phosphoric  acid  are  also  given.  Be 
finds  that  the  nitrogen  of  crops  grown  in  the  same  district  in 
different  years  is  fairly  constant,  and  that  three  characteristic  types 
may  be  distinguished.  Polish  barley  contains  10 — 11  per  cent,  of 
albuminous  matter  ;  Tzaritzinsk  (Don  district),  barley,  15  per  cent.  ; 
and  Tcherimiss  (upper  Volga  and  Kama),  barley,  12  per  cent.  ;  the 
mean  percentage  for  barley  grown  in  Western  Europe  being  from 
10-5  to  11-5.  J.  W. 


Analytical   Chemistry. 


Detection  of  Chlorine,  Bromine,  and  Iodine  in  the  same 
Mixture.  By  J.  Torrry  (/.  Anal,  and  Appl.  Chem.  6,  667 — 669). — 
The  author  has  slightly  modified  the  process  originated  by  Hart  iind 
communicated  by  Kebler.  The  bulb  tube  arrangement  has  been 
replaced  by  a  small  tube  having  only  one  small  bulb  blown  on  it,  the 
tube  being  bent  slightly  away  from  the  perpendicular  about  half  an 
inch  above  where  it  leaves  the  cork.  Above  the  bulb  there  should 
be  about  half  an  inch  of  tube  left.  The  flask  containing  the  mixture  is 
char<>ed  with  ferric  sulphate  as  usual,  and  the  iodine  evolved  is 
readily  detected  by  holding  in  the  steam  a  small  piece  of  starch- 
paper.  When  iodine  fumes  can  no  longer  be  detected,  a  crystal  of 
potassium  permanganttte  i&  added,  and,  on  further  heating,  bromine 
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is  given  off,  whicli  is  best  detected  by  allowing  the  fumes  to  act  on 
iodised  starch  paper.  The  boiling  must  be  quite  brisk,  or  else  the 
bromine  will  not  be  completely  expelled.  The  residue  is  then  tested 
for  chlorine  in  the  usual  manner.  The  author  advises  working  on 
a  very  small  quantity  of  substance.  L.  de  K. 

Titration  of  Caustic  Liquors  containing  Chlorine.     By  C. 

Ullmann  (Ghem.  Zeit.,  17,  1208 — 1209). — A  measured  quantity  of 
the  lye  is  mixed  with  an  excess  ot' standard  solution  of  succinic  acid 
and  heated  until  the  odour  of  hypochlorous  acid  has  gone  off.  The 
excess  of  acid  is  then  titrated  with  standard  soda,  using  phenol- 
phthalein  as  indicator. 

Succinic  acid  expels  carbonic  anhydride  and  hvpochlorous  acid,  but 
is  without  action  on  cblorides,  and  is  also  proof  against  oxidising  or 
chlorinating  agents.  L.  de  K. 

Estimation  of  Nitrogen  in   Manures  containing  Nitrates. 

By  V.  ScHENKE  (Ghem.  Zeit.,  17,  977 — 979). — After  reviewing  a 
]a^ge  number  of  processes,  the  author  finally  recommends  the  follow- 
ing, which  is  really  a  combination  of  Kjeldahl  and  Ulsch's  pro- 
cesses. A  few  grams  of  the  sample  is  introduced  into  a  300  c.c. 
flask,  and  treated  with  about  4  grams  of  reduced  iron  and  some 
10  c.c.  of  dilute  sulphuric  acid  (1 — 2).  After  applying  a  gentle  heat 
to  complete  the  reduction,  a  sufficiency  of  sulphuric  acid  containing 
20  per  cent,  of  phosphoric  anhydride  is  added,  and  also  a  little  copper 
oxide.     The  mixture  is  now  further  treated  as  in  Kjeldahl's  process. 

L.   DE    K. 

Reaction  of  Hydrcxylamine.  By  A.  Angeli  (Gazzetta,  23, 
ii,  102). — A  new  reaction  for  hydroxylamine  consists  in  addino-  to 
its  neutral  aqueous  solution  first  sodium  nitroprusside,  then  caustic 
soda;  on  boiling  the  mixture,  it  becomes  coloured  a  fine  magenta  red. 
The  red  colour  produced  by  phenylhydrazine  under  similar  conditions 
disappears  on  heating.  The  test  is  very  sensitive,  but  should  not  be 
applied  to  solutions  containing  a  large  excess  of  ammonium  salts. 

W.  J.  P. 

Estimation  of  Yellow  Phosphorus.  By  G.  T6th  (Ghem.  Zeit. 
17,  1244 — 1245). — The  phosphorus  is  dissolved  in  carbon  bisulphide, 
and  the  solution  is  diluted  with  olive  oil  and  agitated  with  solution  of 
silver  nitrate.  The  argentic  phosphide  thus  obtalined  is  oxidised  by 
means  of  dilute  nitric  acid,  and  the  aqueous  layer  is  sepajated  from 
the  oil. 

The  phosphoric  acid  is  now  estimated  by  the  molybdate  mefhod. 
and  calculated  to  phosphorus.  In  four  test  experiments,  78,  93,  93 
and  100  per  cent,  of  phosphorus  was  respectively,  recovered. 

L.  DE   K. 

Estimation  of  Sulphur  in  Steel,  Iron,  &c.  By  H.  A.  Hooper 
(Ghem.  Neivs,  68,  191). — The  steel  or  iron  is  dissolved  in  hydros 
chloric  acid,  and  the  sulphur,  evolved  as  hydrogen  sulphide,  is  absorbed 
iu»  caustic  soda  and  subsequently  titrated. with,  a  starndardi«ed  solu- 
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tion  of  lead  nitrate.      Rapidity  and   delicacy   are  claimed   for   the 
method.  D-  A.  L. 

Volumetric  Estimation  of  Lead.  By  A.  P.  Laurie  (Chem. 
News,  68,  211). — To  estimate  lead  in  the  presence  of  hydrochloric 
acid,  it  is  directed  to  neutralise  the  acid,  add  sodium  acetaf  e,  avoiding* 
large  quantities  of  other  salts,  then  to  titrate  with  standardised 
potassium  dichromaie,  made  up  to  precipitate  0002  gram  of  lead  per 
c.c,  using  silver  nitrate  as  indicator,  a  yellow  tint  in  the  precipitate  of 
silver  chloride  indicating  the  end  of  the  reaction.  The  sensitiveness 
is  influenced  by  the  proportion  of  chloride  present,  the  most  satisfac- 
tory amount  being  from  0'5  to  0'2  gram  of  sodium  chloride  in 
100  c.c.  To  obviate  inconvenience,  arising  from  the  formation  of 
basic  salts  and  from  floating  particles  of  lead  chromate,  most  of  the 
required  quantity  of  dichromate  is  added  at  once,  and  the  liquid  is 
gradually  heated  to  boiling  with  frequent  stirring.  D.  A.  L. 

Assay  of  Copper  Sulphate.  By  J.  Ruffle  (Analyst,  18,  279— 
281). — The  author  estimates  the  copper  electrolytically,  and  calculates 
it  into  the  crystallised  sulphate.  This,  on  being  heated  at  100°  to 
constant  weight,  loses  28'9l  per  cent,  of  water.  If  now  a  sample 
loses  more  water  than  corresponds  with  the  copper  sulphate  it  con- 
tains, the  excess  may  be  put  down  to  adherent  moisture. 

For  the  pupose  of  estimating  any  free  sulphuric  acid,  20 — 50  grams 
of  the  sample  is  powdered  and  repeatedly  extracted  with  absolute 
alcohol.  The  alcoholic  filtrate  is  diluted  with  water,  mixed  with  a 
few  drops  of  phenolphthalein,  and  titrated  with  standard  soda. 

L.   DB   K. 

Separation  of  Copper  from  Cadmium  by  the  Iodide  Method. 

By  P.  E.  Browning  (Amer.  J.  Sci..  [3],  46,  280— 283).— The  author 
recommends  the  following  modification  of  the  iodide  process.  The 
solution  containing  the  two  metals  is  mixed  with  potassium  iodide  as 
long  as  a  precipitate  forms,  and  the  liberated  iodine  is  boiled  off. 
The  cuprous  iodide  is  collected  on  a  weighed  asbestos  filter,  washed, 
dried  at  120 — 150°,  and  weighed.  The  filtrate  is  heated  with  potas- 
sium nitrite  and  sulphuric  acid  to  decompose  the  excess  of  iodide,  and 
when  every  trace  of  iodine  is  expelled,  the  cadmium  is  precipitated 
by  boiling  with  sodium  carbonate.  The  cadmium  carbonate  is  next 
collected  on  an  asbestos  filter,  and  converted  into  oxide  by  ignition. 
The  test  analyses  are  extremely  satisfactory.  L.   de  K. 

Quantitative  Analysis  by  Electrolysis.  By  A.  Classen  (Zeit. 
anorg.  Chem.,  5,  231 — 236). — A  rejoinder  to  Rudorff  (Abstr.,  1893, 
ii,  391). 

Effect  of  Platinum  in  Iron  Solutions.  By  R.  W.  Mahon  (Amer. 
Chem.  J.,  15,  578 — 582). — When  the  insoluble  residue  of  an  iron  ore 
is  fused  with  sodium  carbonate  in  a  platinum  crucible,  and  the  mellj 
dissolved  in  hydrochloric  acid,  some  platinum,  usually  about  1  milli- 
gram, goes  into  solution,  and  this  atiects  the  estimation  of  the  iron 
.with  fctandard  dichromate,  in  the  case  when  the  iron  is  reduced  ta  the 
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ferric  state  by  means  of  stannous  chloride,  the  excess  of  the  latter 
being  removed  with  mercuric  chloride.  The  platinum  chloride  func- 
tions continuously,  undergoing  a  cycle  of  changes  the  net  result  of 
which  is  to  oxidise  the  ferrous  to  ferric  chloride  at  the  expense  of 
mercuric  chloride,  which  is  reduced  to  mercurous  chloride.  The 
error  introduced  may  thus  be  large;  it  is  increased  by  protracted 
fusion,  by  the  presence  of  much  free  hydrochloric  acid,  or  by  the 
addition  of  a  large  excess  of  stannous  chloride.  It  may  be  made 
small  by  avoiding  these  conditions  ;  but,  to  ensure  an  accurate  result, 
it  is  best  to  free  the  iron  from  platinum  by  precipitating  it  with 
ammonia,  and  redissolving  the  washed  precipitate  in  hydrochloric 
acid.    .  C.  F.  B. 

Estimation  of  Ferric  Oxide  and  Alumina  in  Mineral  Phos- 
phates. By  Gr.  Mariani  and  E.  Tasselli  (8taz.  8per.  Agrar.,  23, 
31 — 37). — The  method  of  estimating  ferric  oxide  and  alumina  by 
precipitating  the  phosphates  with  ammonia  and  acetic  acid  has  been 
almost  entirely  superseded  by  Glaser's  method  (Abstr.,  1890,  420),  on 
account  of  the  partial  precipitation  of  lime  and  the  partial  solubility 
of  the  phosphates  in  the  acetic  acid.  Another  cause  of  error  which 
seems  to  have  been  overlooked  is  the  sparing  solubility  of  ferric  ortho- 
phosphate  in  hot  water  (Sestini,  Staz.  8per.  Agrar.,  1875).  The 
following  modification  is  recommended  as  giving  accurate  and  con- 
cordant results  as  shown  by  experiments  with  solutions  of  known 
strength.  Glaser's  method  gave  somewhat  lower  results  except  with 
basic  slag ;  in  this  case,  however,  the  results  were  higher,  owing  to 
the  presence  of  manganese,  which  is  liable  to  be  precipitated  with  the 
iron  and  aluminium. 

The  phosphate  (1 — 5  grams)  is  boiled  with  hydrochloric  acid 
(15  c.c.)  for  about  10  minutes,  diluted  with  water  (2  parts),  and 
oxidised  by  means  of  crystals  of  potassium  chlorate  and  a  few 
drops  of  nitric  acid,  the  whole  being  boiled  to  expel  most  of  the 
chlorine.  It  is  then  filtered,  washed,  the  filtrate  made  up  to  about 
150  c.c,  and  a  solution  of  ammonium  phosphate  (0*5  gram)  added, 
then  glacial  acetic  acid  (2  c.c.)  and,  drop  by  drop,  ammonia  until  a 
slight  permanent  precipitate  is  produced,  after  which  slightly  ammo- 
niacal  water  is  gradually  added  until  a  slightly  alkaline  reaction  is 
obtained  ;  acetic  acid  (2  c.c.)  is  now  added,  the  whole  shaken,  and 
left  for  two  hours.  The  clear  liquid  is  decanted  through  a  filter,  the 
precipitate  being  washed  with  a  1  per  cent,  solution  of  ammonium 
phosphate  ;  the  funnel  containing  the  precipitate  is  put  over  the 
same  flask,  and  the  precipitate  redissolved  by  pouring  on,  drop  by 
drop,  hydrochloric  acid  (sp.  gr.  1*12).  After  washing  the  filter  suffi- 
ciently, the  iron  and  alumina  are  again  precipitated  as  before,  then 
left  for  an  hour,  decanted  through  a  filter,  washed  with  ammonium 
phosphate  solution,  dried,  ignited  (with  filter)  at  a  dull  red  heat, 
and  weighed. 

This  modification  gives  as  good  or  better  results  than  Glaser's, 
but  it  may  be  possible  to  improve  the  method  still  further. 

N.  H.  M. 
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Estimation  of  Chromium  in  Perrochrome.  By  J.  Spuller 
and  S.  Kai.max  (Chem.  Zeit.,  880,  1207— 1208).— Tlie  authors  mix 
0-35  gram  of  the  finely-powdered  substance  with  8  grams  of  sodium 
hydroxide  and  4  grams  of  sodium  peroxide,  and  ignite  for  about  an 
hour  in  a  silver  dish  with  occasional  stirring.  After  cooling,  the 
mass  is  dissolved  in  water,  and  any  sodium  ferrate  or  manganato 
decomposed  by  adding  more  sodium  peroxide  ;  the  excess  of  the 
latter  being  removed  by  passing  a  current  of  carbonic  anhydride,  and 
ffently  warming.  The  chromate  is  then  estimated  by  means  of  a 
ferrous  salt  according  to  Schwarz's  method.  L.  de  K. 

Assay  of  Tin  Ores.  By  H.  W.  Rennie  and  W.  H.  Derrick 
(/.  Soc.  Chem.  Ind.,  11,  662 — 667). — The  ore  is  pulverised  until  it 
will  pass  through  a  sieve  of  60  meshes,  or  for  low  grade  ores  contain- 
ing much  iron  one  of  90  meshes,  to  the  linear  inch  ;  250  grains  of  it 
is  then  boiled  for  half  an  hour  with  3  oz.  of  hydrochloric  acid  and 
^  oz.  of  nitric  acid,  and  the  residue  carefully  washed  by  decantation  ; 
wolfram,  if  present,  may  be  dissolved  out  by  ammonia.  The  residue 
is  then  washed  on  a  vanning  shovel,  when,  by  skilful  manipulation^ 
the  free  silica  can  be  washed  away  without  the  loss  of  a  trace  of  tin, 
leaving  nearly  pure  cassiterite.  In  many  cases  the  percentage  of 
cleaned  cassiterite  furnishes  sufficient  information,  but  when  it  is 
required  to  know  the  actual  percentage  of  tin,  50  grains  of  this  oxide 
is  reduced  by  potassium  cyanide  with  the  following  precautions. 
The  cyanide  should  be  pure  and  finely  powdered,  and  both  it  and  all 
the  apparatus  should  be  thoroughly  dry  ;  crucibles  about  3  in.  high,  of 
a  fine-grained  clay  and  of  a  smooth  interior,  should  be  used,  otherwise 
numerous  minute  prills  of  tin  adhere  to  the  crucible  and  cannot  be 
collected.  A  layer  of  cyanide  is  first  rammed  into  the  crucible,  then 
the  mixture  of  oxide  with  300  grains  of  cyanide,  and  finally  a  covering 
of  cyanide.  The  crucible,  closely  covered,  is  then  placed  in  a  muffle, 
already  at  a  low  red  heat  that  the  cyanide  may  fuse  rapidly,  but  not 
froth.  After  10  minutes,  the  crucible  is  gently  shaken  to  wash  down 
prills  from  the  sides  ;  the  heat  is  then  raised  to  a  bright  red  for 
another  five  minutes.  The  traces  of  silica  present  form  a  globule  of 
greenish  slag,  less  fusible  than  the  cyanide.  As  the  temperature  is 
raised,  this  detaches  itself  from  the  metal  and  rises  to  the  surface. 
As  soon  as  this  has  occurred,  the  crucible  is  allowed  to  cool,  and  its 
contents  treated  with  boiling  water,  when  the  button  of  metal  is  left 
in  a  state  fit  for  weighing.  The  results  leave  nothing  to  be  desired 
in  point  of  accuracy.  M    J.  S. 


Separation  of  Copper  from  Bismuth.  By  E.  F.  Smith  (Zeit. 
anorg.  Chem.,  5,  197 — 198). — A  rejoinder  to  Classen  (Abstr.,  1893,  i,. 
495). 

Separation  of  Copper  from  Bismuth.  By  A.  Classen  {Zeit^ 
anorg.  Chem.,  5,  299). — A  reply  to  Smith,  who  has  pointed  out  an 
error  in  the  author's  work  on  electrochemical  analysis. 
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Quantitative  Separation  of  Metals  in  Alkaline  Solution  by- 
means  of  Hydrogen  Peroxide.  By  P.  Jannasch  and  J.  Lesinsky 
(Ber.,  26,  2908—2912  ;  compare  this  vol.,  ii,  S2) .—Separation  of  Bis- 
muth from  Copper. — Bismuth  and  copper  (about  0*3  gram  of  eacli)  are 
dissolved  in  concentrated  nitric  acid  (5  c.c),  dilated  witli  water 
(50  c.c),  and  the  bismuth  precipitated  by  means  of  a  mixture  of  3  per 
cent,  hydrogen  peroxide  (50  c.c.)  and  concentrated  ammonia  (15  c.c), 
care  being  taken  to  avoid  loss  by  frothing.  The  precipitate  is  washed 
first  with  a  mixture  of  hydrogen  peroxide  (2  vols.),  concentrated  am- 
monia (1  vol.),  and  water  (8  vols.),  secondly  with  warm  dilute  am- 
monia (1:8),  and  finally  with  hot  water  ;  the  complete  removal  of  the 
copper  is  attained  with  difficulty.  The  bismuth  oxide  is  dried  at 
90 — 95°,  ignited  with  the  filter  paper  in  a  platinum  dish,  and  the  residue 
dissolved  in  nitric  acid,  and  ignited  until  its  weight  is  constant.  The 
copper,  after  conversion  into  sulphate  and  removal  of  the  nitric  acid, 
is  precipitated  by  the  prolonged  action  of  hydrogen  sulphide,  and  the 
precipitate  converted  into  oxide  by  ignition  in  a  stream  of  oxygen. 
The  analytical  results  show  that  the  amount  of  bismuth  obtained  is 
in  excess  of  the  theoretical  by  0'2 — 0'3  per  cent.  Heating  the  liquid 
immediately  after  the  precipitation  of  the  bismuth  appears  to  be 
without  marked  result,  except  that  traces  of  copper  are  retained  by 
the  bismuth  oxide,  and  can  only  be  removed  by  redissolvingit  and  re- 
precipitating.  The  addition  of  hydroxylamine  (Abstr.,  1893,  ii,  500) 
is  attended  by  a  similar  result,  the  bismuth  oxide  being  deposited  as 
a  white,  crystalline  powder.  J.  B.  T. 

Estimation  of  Gold  and  Silver  in  Antimony  or  Bismuth. 

By  E.  A.  Smith  (/.  Soc.  Ghem.  Ind.,  12,  316— 319) .—Assay  of 
Antimony  for  Gold  and  Silver.  \st  Method. — The  sample  is  powdered 
in  an  iron  mortar,  passed  through  a  sieve  of  80  holes  to  the 
linear  inch,  and  well  mixed.  500  grains  of  the  powder  is  then 
mixed  with  3000  grains  of  litharge,  put  into  an  earthen  crucible, 
and  fused  in  an  air  furnace,  the  crucible  being  partly  covered 
during  the  operation,  which  lasts  about  15  minutes.  The  melt  is 
poured  into  an  ingot,  and,  after  cooling,  detached  from  the  slag. 
The  lead  button,  although  a  little  hard,  is  malleable,  and,  after 
being  scorified  to  a  convenient  size,  it  may  be  cupelled  in  the  ordinary 
way.  The  gold  is  afterwards  parted  from  the  silver  by  means  of 
nitric  acid.  When  assaying  samples  fairly  rich  in  gold  or  silver, 
small  quantities  of  the  precious  metals  may  be  retained  by  the  slag. 
The  latter  should  therefore  be  again  fused  with  500  grains  of  litharge 
and  20  grains  of  charcoal,  and  the  lead  button  thus  obtained  cupelled 
as  before. 

2nd  Method. — 500  grains  of  the  sample  of  antimony  is  fused  with 
1000  grains  of  litharge,  200  grains  of  nitre,  and  200  grains  of  sodium 
carbonate.  The  fusion  is  generally  complete  in  15  minutes,  and  the 
buttons  of  lead  may  be  at  once  cupelled  without  previous  scorifica- 
tion,  thus  saving  considerable  time.  The  test  analyses  are  satisfac- 
tory. 

Assay  of  Bismuth. — The  metal  is  melted  under  a  layer  of  charcoal, 
and,  after  adding  a  piece  of  resin,  it  is  poured  into  moulds  so  as  to 
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obtain  "buttons  weighing  about  600  grains.  After  adjusting  them  to 
exactly  500  grains,  they  are  at  once  carefully  cupelled  in  a  muffle  at  a 
slightly  lower  temperature  than  that  employed  for  the  cupellation  of 
lead.  The  resulting  buttons  of  gold  and  silver  are  then  treated  as 
before  with  dilute  nitric  acid.  L.  de  K. 

Sodium  Peroxide  in  Water  Analysis.  By  S.  Ride  a  l  and 
H.  J.  BuLT  (Ghem.  News,  68,  190— 191).— It  is  found  that  on  treating 
potable  water,  or  water  contaminated  with  fresh  sewage,  with  sodium 
peroxide  (in  a  solution  containing  2  grams  per  litre)  instead  of  with 
alkaline  permanganate,  only  part  of  the  organic  matter  is  attacked, 
and,  consequently,  after  such  treatment,  the  waters  yield  a  further 
quantity  of  ammonia  with  permanganate  ;  this  residual  organic  matter 
is,  however,  much  more  readily  oxidised  than  the  organic  matter  that 
has  not  been  treated  with  the  peroxide.  D.  A.  L. 

Amount  of  Glucose  in  Beets  and  in  Diffusion  Juice.    By 

H.  Claassen  (Bied.  Centr.,  22,  769 — 771). — The  percentage  of  gluc- 
ose present  in  beet-root  should  be  estimated  in  the  root  itself  and 
not  in  the  expressed  juice. 

Slices  of  the  root  are  digested  in  water,  basic  lead  acetate  is  added 
(not  in  excess),  and  the  whole  further  digested  ;  the  solution  is  then 
neutralised  by  calcium  carbonate,  in  order  that  there  may  be  no  free 
alkali.  After  filtration,  the  lead  is  precipitated  by  soda,  and  the 
sugar  present  estimated  by  means  of  Fehling's  solution. 

E.  W.  P. 

Estimation  of  Glycogen.  By  J.  Weidenbaum  (Pfliiger's  ArcMv, 
54,  319 — 332). — The  research  consisted  in  a  critical  investigation  of 
Frankel's  method  of  separating  and  estimating  glycogen  (Abstr.,  1893, 
i,  386). 

The  glycogen  obtained  by  this  method  is  very  impure  ;  dissolved 
in  dilute  potash,  it  gives,  after  neutralisation  with  hydrochloric  acid, 
a  fairly  heavy  precipitate  with  Briicke's  reagent.  The  longer  the 
organ  is  treated  with  trichloracetic  acid,  the  greater  is  the  nitrogen 
present  in  the  so-called  glycogen  extracted ;  in  some  cases,  almost 
half  the  substance  is  proteid.  The  residue,  also,  is  not  freed  from 
glycogen  by  the  extraction,  nearly  a  third  of  the  total  glycogen  being 
left  behind.  W.  D.  H. 

Colour  Reaction  of  Phenylhydrazine  on  Lignin  and  Alde- 
hydes. By  E.  I^ickel  (Ghem.  ZeiL,  17,  1209,  1243— 1244).— Wood, 
immersed  in  a  solution  of  phenylhydrazine  hydrochloride,  turns  pale 
yellow,  the  colour  deepening  on  the  addition  of  dilute  hydrochloric 
acid.  After  the  lapse  of  an  hour,  or  sometimes  several  hours,  the 
colour  changes  to  a  distinct  green.  Wood,  and  particularly  bamboo, 
immersed  in  a  solution  of  hydrazine  sulphate,  acquires,  after  a  few 
minutes,  a  clear  yellow  colour,  which  turns  orange  on  adding  hydro- 
chloric acid. 

Hydrazine  sulphate,  added  to  a  solution  of  vanillin,  produces  a  deep 
yellow  coloration,  but  no  precipitate  ;  the  addition  of  hydrochloric  acid 
gives  a  floecalent,  yellow  precipitate,  but  this  did  not  turn  orange. 
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Piperonal,    parahydroxybenzylaldebyde,    and    salicjlaldeliyde    ^ive 
similar  colorations.  L.  de  K. 

Estimation  of  Oxalic  acid.  By  A.  Gunn  (Pharm.  J.  Trans.,  53, 
408 — 410). — The  author  proposes  to  use  the  yellow  colour  of  ferrous 
oxalate  as  a  means  of  determining  oxalic  acid  in  certain  cases  where 
the  ordinary  methods  are  not  readily  applicable.  Absolute  accuracy 
is  not  claimed  for  the  process,  but  it  appears  to  be  specially  useful  for 
estimating  oxalic  acid  when  mixed  with  tartaric  acid.  The  solution 
of  ferrous  salt  preferred  is  that  of  the  phosphate,  which  is  nearly 
colourless,  and  the  determination  is  made  colorimetrically  by  com- 
parison in  Nessler  glasses  with  a  standard  solution.  The  colour  is 
destroyed  by  the  strong  mineral  acids,  and  the  reaction  is  also  inter- 
fered with  by  the  presence  of  much  alum.  The  results  are  improved 
by  a  preliminary  neutralisation  of  the  acids  by  ammonia.  Coloured 
solutions  may  be  first  treated  with  animal  charcoal,  and  any  residual 
tint  allowed  for  in  the  comparison.  R.  R. 

Estimation  of  Tannin  and  Gallic  acid.  By  W.  P.  D  reaper 
(/.  Soc.  Clieni.  Ind.,  12,  412 — 415). — The  author  recommends  the 
following  process.  The  solution  containing  the  tannin  and  gallic 
acid  is  heated  to  80°,  and,  after  adding  some  pure  barium  carbonate, 
a  standard  solution  of  copper  sulphate  is  added  until  a  drop  of  the 
supernatant  liquid  gives  a  faint  brown  coloration  when  mixed  with 
potassium  ferrocyanide.  Another  portion  of  the  solution  is  preci- 
pitated by  means  of  gelatin,  and,  after  filtering,  the  titration  is 
repeated.  The  difference  in  c.c.  of  copper  solution  between  the  two 
estimations  is  the  measure  for  the  amount  of  tannin.  The  copper 
solution  should,  of  course,  be  checked  with  pure  tannin  and  also  with 
gallic  acid,  as  the  latter  requires  a  much  larger  amount  of  copper 
for  precipitation  than  tannin  does.  L.  de  K. 

Analysis  of  Tanning  Materials.  By  A.  Gtawalowskt  (Zeit. 
anal.  Chem.,  32,  618 — 619  ;  from  Brestewski's  HandworterbucJi  fur 
Pharmacie). — An  extract  of  the  material  is  precipitated  with  the 
smallest  possible  excess  of  copper  acetate,  and  after  a  time  is  filtered 
by  suction  through  a  dried  and  weighed  filter ;  the  precipitate  is 
washed  with  cold  water,  dried  until  the  weight  is  constant,  and  in- 
cinerated. The  ash  is  dissolved  in  nitric  acid  and  again  ignited  to 
determine  the  copper  as  oxide.  The  difference  gives  the  total  tannin, 
gallic  acid,  pectin,  &c.  Another  part  of  the  extract  is  evaporated  to 
a  syrup,  treated  with  alcohol-ether  (2  :  1),  and  the  pectin  with  traces 
of  albumin  and  casein  filtered  ofi";  the  alcohol-ether  is  evaporated 
from  the  filtrate,  and  the  residue  dissolved  in  hot  water  and  filtered 
from  fat  and  resin.  The  cold  filtrate  is  now  mixed  with  copper  acetate 
and  ammonium  hydrogen  carbonate;  this  precipitates  the  tannin, 
leaving  copper  gallate  in  solution.  The  pectin  precipitate  is  dissolved 
from  the  filter  with  hot  water,  and  the  cooled  solution  precipitated 
with  copper  acetate.  Both  these  precipitates  are  treated  like  the 
former  one  ;  the  gallic  acid  is  then  known  from  the  difference. 

M.  J.  S. 
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Separation  of  Uric  acid  from  Xanthine.  By  J.  HoEBACZEwsKt 
(Zeit.  physiol.  Chem.,  18,  341 — 350). — In  view  of  a  certain  amount  of 
hostile  criticism  which  has  followed  the  publication  of  the  author's 
views  on  the  origin  of  uric  acid  in  the  organism  from  nuclein,  he 
admits  that  the  separation  of  uric  acid  from  xanthine  bases  is  difficult. 
Artificial  mixtures  of  uric  acid  and  xanthine  showed  a  loss  of  uric 
acid  when  that  substance  was  estimated  by  Fokker's  method.  The 
separation  of  the  two  substances  by  means  of  hydrochloric  acid 
led  to  better  results  ;  but  there  is  still  a  noteworthy  loss.  By  means 
of  concentrated  sulphuric  acid,  the  mixture  being  allowed  to  stand 
five  hours,  the  loss  is  inconsiderable,  the  greatest  difference  being 
0'005  gram.  If  longer  than  five  hours  is  allowed  to  elapse,  some 
xanthine  is  precipitated  also. 

The  same  method  was  successfully  carried  out  in  the  separation  of 
uric  acid  from  guanine.  W.  D.  H. 

Precipitability  of  Uric  acid  and  Bases  of  the  Uric  acid  Group 
as  Cuprous  Oxide  Compounds.  By  M.  Kruger  (Zeit.  physiol. 
Chem.,  18,  351 — 357). — By  the  use  of  copper  sulphate  and  sodium 
hydrogen  sulphite,  all  xanthine-like  substances  which  contain  a  sub- 
stituted NH-group  are  precipitated  from  hot  solutions  as  compounds 
with  cuprous  oxide.  Theobromine  is  a  noteworthy  exception.  As  a 
quantitative  method,  it  is  as  good  as  ammoniacal  silver  solution. 
The  use  of  sodium  thiosulphate  as  a  reducing  agent  gives  a  means  of 
separating  adenine  and  hypoxanthine,  and  probably  also  of  guanine 
and  xanthine.  W.  D.  H. 

Assay  of  Naphtholsulphonic  and  Naphthylaminesulphonic 
acids.  By  W.  N^aubel  (Glwm.  Zeit.,  17,  1265— 1266).— The  sulph- 
onic  acids  may  be  divided  into  three  classes  : — I.  Those  which  gener- 
ally absorb  only  1  atom  of  bromine;  2.  Those  which  slowly  absorb 
several  atoms  of  bromine  ;  3.  Those  which  do  not  combine  with 
bromine  at  all.  Only  those  of  the  first  class  can  be  readily  assayed 
by  the  author's  process.  They  comprise  :  a,  naphthionic  acid; 
b,  Dahl's  disulphonic  acid  II ;  c,  Dahl's  disulphonic  acid  III ;  cZ,  para- 
monosulphonic  acid  (2Br)  ;  e,  naphthylenediaminemonosulphonic 
acid. 

The  analysis  is  carried  out  by  dissolving  a  known  weight  of  the 
compound  in  water,  and  adding  excess  of  potassium  bromide  and 
dilute  sulphuric  acid.  Standard  solution  of  potassium  bromate  is 
then  added  from  the  burette  until  the  liquid  contains  free  bromine. 

L.  DE   K. 

Hiibl's  Iodine  Absorption  Process.  By  W.  Fahrion  (Chem. 
Zeit.,  17,  1100).— The  author  (Abstr.,  1893,  ii,  103)  has  demonstrated 
tliat  the  action  of  Hiibl's  reagent  on  oils  is  not  quite  so  simple  as  has 
been  supposed,  and  that  iodine  is  also  absorbed  by  other  fatty  con- 
stituents. In  this  view,  the  author  is  supported  by  Gantter,  who  has 
found  that  even  saturated  fatty  acids  combine  with  iodine. 

The  author  has  tried  to  improve  the  process  by  substituting 
methjlic  alcohol  for  ethylic  alcohol  in  preparing  the  reagent,    but, 
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excepting  tlie  fact  that  the  solution  keeps  better,  no  special  advantage 
accrues  therefrom.  L.  de  K. 

Reducing  Action  of  Rancid  Fat  and  Lard  on  Silver  Nitrate. 
By  G-.  Mariani  (Sfaz.  Sper.  Agrar.,  23,  355 — 859). — Experiments 
were  made  with  BruUe's  nitrate  of  silver  test  for  margarine  (Abstr., 
1891,  506).  Pure  butter  gave  no  colour,  and  pure  margarine  did  not 
give  the  red  colour  mentioned  by  Brulle.  But  in  presence  either  of 
rancid  butter  or  rancid  margarine  there  was  either  a  blackish  deposit 
or  a  mirror,  according  to  the  degree  of  rancidity.  Fresh  hog's  fat, 
on  the  other  hand,  reduced  the  silver  salt,  acquired  a  more  or  less 
intense  red  colour,  and  formed  a  brownish  deposit. 

An  examination  of  the  deposits  obtained  on  the  one  hand  from 
rancid  butter  and  margarine,  and  from  fresh  lard  on  the  other, 
showed  that,  whilst  the  former  consisted  of  silver  oxide  and  silver,  the 
latter  contained  sulphide  as  well  as  oxide  of  silver.  It  is  thus  seen 
that  lard,  like  the  oils  of  some  Cruciferae,  contains  sulphur.  In  con- 
firmation of  this  it  was  found  that  Benedikt's  reaction  for  colza* 
(Anal.  d.  Fette,  227)  is  also  shown  by  lard. 

The  reaction  is  thus  useless  for  the  detection  of  margarine  in  butter. 

N.  H.  M. 

Pennetier's  Method  for  detecting  Margarine  in  Butter.  By 
A.  Pizzi  (Staz.  Sper.  Agrar.,  22,  131—137,  and  23,  35—43).— 
Several  examinations,  by  Pennetier's  microscope-polariscope  method, 
of  pure  butter  and  butter  mixed  with  various  amounts  of  margarine 
were  made,  the  results  of  which  are  shown  in  a  coloured  plate.  An 
examination  was  also  made  of  the  fat  of  natural  butter,  which  was 
obtained  by  melting  the  butter,  allowing  it  to  partially  solidify,  and 
separating  the  solid  portion  ;  this,  when  examined  with  the  polari- 
scope,  showed  a  red  ground  with  detached  yellowish  and  greenish 
particles,  whilst  ordinary  butter  shows  a  red  ground  mostly  covered 
with  a  confused  mass  of  various  colours. 

Some  of  the  objections  to  Pennetier's  method  are  the  difficulties 
introduced  by  conditions  of  temperature,  the  effect  of  added  crystal- 
line and  amorphous  substances,  and  the  manner  in  which  the  mar- 
garine may  have  been  mixed  with  the  butter.  As  regards  the  first, 
the  author  observed  no  difference  between  butter  which  had  been 
melted  and  cooled  quickly  and  butter  which  had  been  slowly  cooled. 
With  butter  containing  margarine  which  had  been  kneaded  in,  the 
method,  gives  good  results,  but  when  churned  with  the  butter  the 
mixture  behaved  like  pure  butter. 

Very  rancid  and  mouldy  butter  gave  the  margarine  reaction.  The 
inner  portions  of  rancid  butter,  which  had  no  mould  on  the  surface, 
gave  a  negative  optical  reaction,  whilst  the  outer  portions  gave  a. 
positive  reaction.  tiue:Hw 

The  method  will  show  the  presence  of  margarine,  but  is  limited  in 
its  application.  N.  H.  M. 

Estimation  of  Nicotine  in  Tobacco.  By  R.  Kissling  (Zeif. 
anal.  Ghem.,  32,  567 — 571). — The  author  vindicates  his  method 
against  the  strictures  of  Vedrodi  (Abstr.,  1893,  ii,  504),  and  asserts. 
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that  if  his  instructions  are  accurately  followed,  the  ethereal  extract 
will  contain  no  ammonia,  that  no  nicotine  will  be  lost  during  the 
distillation  of  the  ether,  and  that  the  results  of  his  method  agree 
closely  with  those  of  Popovici  (Abstr.,  1889,  802).  The  extraction 
with  ether  should,  however,  follow  as  quickly  as  possible  the  addition 
of  the  soda  to  the  tobacco,  as  otherwise  a  loss  of  nicotine  may  take 
place.  M.  J.  S. 

Furfuraldehyde  Reactions  of  Alkaloids.  By  N.  Wendeb 
(Ghem.  Zeit.,  17,  950 — 951). — When  two  or  three  drops  of  a  mixture 
of  sulphuric  acid  and  furfuraldehyde  (5  drops  to  10  c.c.  acid)  is  added 
to  a  minute  particle  of  an  alkaloid,  a  characteristic  colour  makes  its 
appearance,  and  the  author  has  tabulated  the  results.  The  method  is, 
however,  only  of  distinct  value  in  the  case  of  veratrine.  This,  when 
rubbed  with  a  glass  rod  moistened  with  the  reagent,  gives  first  a 
yellowish-green,  and  then  an  olive-green  mixture ;  the  edges,  and  the 
whole  of  the  mixture  afterwards,  turn  a  beautiful  blue.  On  warming, 
the  mixture  gradually  acquires  a  purple-violet  colour.  The  blue  sub- 
stance obtained  in  the  cold  is  insoluble  in  alcohol,  ether,  or  chloroform. 
The  least  amount  of  water,  or  alkali,  decolorises  the  solution,  and  on 
adding  much  water  a  fairly  permanent  yellow  solution  is  obtained. 

Excepting  sabadilline,  no  other  alkaloid  gives  the  reaction,  al- 
though the  test  with  that  alkaloid  is  not  quite  so  satisfactory.  If 
instead  of  sulphuric  acid  other  acids  are  used,  the  reaction  does  not 
manifest  itself.  L.  de  K. 

Estimation  of  Nitrogen  and  Proteids  in  Milk  and  its  Pro- 
ducts. By  L.  Carcano  {Staz.  Sper.  Agrar.,  22,  261— 263).— Accord- 
ing to  L'Hote  (Abstr.,  1889,  438  and  746),  and  Oddy  and  Cohen 
(Abstr.,  1890,  1466),  Kjeldahl's,  method  is  not  suitable  for  certain 
substances  ;  with  some,  it  gives  coloured  solutions  after  prolonged 
heating,  and  low  results  are  obtained  owing  to  incomplete  oxidation, 
and  to  loss  of  ammonium  sulphate  during  the  heating.  Menozzi,  and 
also  Musso  (Gazzetta,  6),  estimated  nitrogen  in  milk  and  its  products 
by  Dumas',  and  by  Will  and  Varrentrapp's  methods;  they  both 
found  that  the  Will  and  Varrentrapp  method  gave  low  results  (com- 
pare also  Violette,  Abstr.,  1889,  546,  and  Aubin  and  Alia,  ibid.,  648 
and  925). 

The  author  estimated  the  nitrogen  in  milk,  Emmenthaler  cheese, 
and  cheeses  prepared  from  mare's  milk  and  from  sheep's  milk,  &c., 
employing  both  Dumas'  and  Kjeldahl's  methods.  Proteids  were  also 
determined  in  milk  by  Ritthausen's  method.  The  modification  of  the 
Kjeldahl  process  was  that  recommended  by  the  Directors  of  the 
Italian  Agricultural  Stations,  with  due  regard  to  precautions  men- 
tioned by  Zecchini  and  Vigna  (Abstr.,  1889,  649),  and  by  Proskauer 
and  Ziilzer  {Chem.  Centr.,  1885,  17).  In  every  case  except  one,  the 
Kjeldahl  results  were  somewhat  lower  than  those  obtained  by  Dumas' 
method,  but  the  difference  was  generally  very  slight. 

For  milk  analysis,  the  Kjeldahl  process  is  much  less  troublesome 
than  Dumas'  method,  and,  although  somewhat  slow,  several  deter- 
minations can  be  carried  on  at  once.  N.  H.  M. 
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Observations  on  Optical  Rotation.  By  J.  A.  Le  Bel  (BulL 
8oc.  Ghim.,  [o],  9,  674 — 680). — The  experiments  recorded  in  this 
paper  were  made  to  throw  light  on  the  law  of  the  change  of  sign 
when  the  radicles  of  optically  active  compounds  are  replaced  by 
others,  notably  by  acidyl  groups  and  halogen  atoms.  The  author 
enters  at  length  into  his  own  theoretical  views  and  those  of  Guye. 
His  conclusions  are  not  definite,  but  he  states  that  the  optical 
action  appears  to  increase  with  the  mass  (Guye's  hypothesis). 

Methylpropylcarbinol  is  prepared  by  the  hydrogenation  of  the 
mixed  ketone  obtained  by  distilling  calcium  acetopropionate.  After 
growing  Penicilliuin  glaucum  in  its  solution,  it  becomes  laevorotatory  ; 
the  chloride  is  slightly  dextrorotatory,  and  the  iodide  more  so.  The 
tartaric  chlorhydrins,  methylpropylcarbinol  and  its  derivatives,  as 
well  as  ethylpropylcarbinol,  were  examined.  The  iodide  from  the  last 
compound  is  laevorotatory,  not  dextrorotatory,  as  stated  (Abstr.,  1893, 
i,  246).  Derivatives  of  methylamylcarbinol,  propylglycol,  the  ethereal 
lactates,  and  isobutylamyl  ether  were  also  examined.  A.  R.  L. 

Electromagnetic  Rotation  of  the  Plane  of  Polarisation  of 
some  Acids  and  Salts  in  different  Solvents.  By  0.  Humburg 
(Zeit.  phydkal.  Chem.,  12,  401 — 415). — In  order  to  ascertain  whether 
a  connection  exists  between  the  magnetic  rotation  of  an  electrolyte 
and  its  electrolytic  dissociation,  a  number  of  fatty  acids  and  of  in- 
organic salts  were  examined  in  solution  in  water  and  in  other  solvents. 
Benzene  and  toluene  were  used  as  solvents  for  the  fatty  acids,  and 
inethylic  alcohol  for  the  salts  examined.  The  rotation  of  the  fatty 
acids  is  independent  of  the  solvent,  and  is  the  same  in  aqueous  solu- 
tion, in  benzene,  and  in  toluene  ;  this  holds  even  in  the  case  of  the 
chloracetic  acids,  which  must  be  regarded  as  strongly  dissociated  in 
aqueous  solution.  The  inorganic  salts  taken  were  potassium  iodide, 
sodium  and  barium  bromides,  and  ammonium  nitrate.  The  molecular 
conductivities  of  these  salts  is  much  smaller  when  measured  in  the 
methylic  alcohol  solutions  than  in  water,  and,  therefore,  as  was  to  be 
supposed,  the  dissociation  is  relatively  much  smaller  in  the  first  case. 
The  rotation,  however,  remains  practically  unchanged  with  change  of 
solvent,  showing  that  it  is  independent  of  the  dissociation.  From 
the  results  of  these  experiments,  therefore,  it  appears  that  electrolytic 
dissociation  has  no  appreciable  influence  on  the  magnetic  rotation. 

The  rotations  of  chlorine  and  bromine  derivatives  of  some  of  the 
fatty  acids  and  of  some  hydrocarbons  were  measured,  and  from  these 
the  atomic  rotations  of  chlorine  and  bromine  were  calculated.  The 
numbers  obtained  were,  for  chlorine  1*606  in  the  case  of  the  fatty  acid 
derivatives,  and  1 '675  from  hydrocarbon  derivatives;  for  bromine, 
3"525  and  3"563  in  corresponding  cases.  The  numbers  are  practically 
identical  in  the  two  series.  H.  C. 
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Optical    Rotation    and    Electrolytic  Dissociation.     By   H. 

Hapkich  {Zeit.  physikal.  Chem.,  12,  476— 497).— According  io  Oude- 
inans  the  molecular  rotation  of  salts  in  dilute  solution  is  independent 
of  the  character  of  the  inactive  ion  of  the  salt,  a  result  which  ia  in 
full  accordance  with  the  electrolytic  dissociation  theory.  This  view 
has  been  called  in  question,  notably  by  Frankland  (Trans.,  1898,  312), 
and  in  this  paper  the  author  submits  it  to  further  experimental  in- 
vestigation. The  salts  examined  were,  in  the  first  instance,  those  of 
the  alkaloids  morphine,  quinine,  conquinine,  cinchonidine,  brucine, 
and  strychnine.  In  each  case  in  sufficiently  dilute  solution,  the  rota- 
tion is  found  to  be  independent  of  the  inactive  acid,  and,  therefore, 
the  same  for  the  different  salts  of  any  one  alkaloid.  This  is  also 
true  of  the  methylammoniura  salts  of  the  alkaloids.  In  these  cases, 
therefore,  the  law  of  Oudemans  is  fully  confirmed.  Boryl,  arseny', 
and  antimonyl  tartrates  were  also  examined,  and  these  in  dilute  solu- 
tion are  found  to  obey  Oudemans'  law.  The  rotation  of  these  salts 
differs  from  that  of  the  other  tartrates,  and  therefore  the  active  ion 
is  not  that  present  in  tartaric  acid  itself.  H.  C. 

Reverberatory  Electrical  Furnace  with  Movable  Electrodes. 
By  H.MoissAN  (Compt.  rend.,  117,  679 — 682). — Tiie  furnace  consists  of 
a  parallelopiped  of  Courson  limestone,  in  which  is  cut  a  somewhat  large 
cavity,  also  a  parallelopiped  in  shape,  which  is  lined  with  alternate 
plates  of  magnesia  and  carbon,  about  10  mm.  thick,  so  arranged  that 
magnesia  is  in  contact  with  the  limestone,  whilst  carbon  forms  the 
internal  lining  of  the  cavity.  A  lid,  of  alternate  plates  of  magnesia 
and  carbon,  covers  the  cavity,  and  a  block  of  Courson  limestone  is 
placed  above  this  lid.  The  electrodes  are  movable,  and  pass  through 
slots  cut  in  opposite  sides  of  the  furnace.  At  right  angles  to  the 
electrodes  a  carbon  tube,  10  to  20  mm.  in  diameter,  passes  through 
the  furnace,  and  is  so  arranged  as  to  be  10  mm.  below  the  arc,  and 
10  mm.  above  the  bottom  of  the  cavity.  If  necessary,  the  tube  can 
be  lined  with  magnesia.  By  inclining  the  tube  at  an  angle  of  about 
30°,  the  furnace  can  be  made  to  work  continuously,  the  reducible 
material  being  introduced  at  the  higher  end,  Avhilst  the  product  of 
reduction  is  drawn  off  at  the  lower  end.  With  a  current  of  600 
amperes  and  60  volts,  2  kilos,  of  fused  metallic  chromium  can  be 
obtained  in  about  an  hour,  the  metal  being  received  in  a  crucible 
made  of  chromic  oxide.  The  metal  is  white,  finely  granular,  and 
very  hard,  and  takes  a  high  polish. 

The  magnesia  is  prepared  by  heating  strongly  the  basiccarbonate, 
digesting  the  product  with  ammonium  carbonate  solution,  and  again 
strongly  heating.     It  is  then  moistened  with  water  and  compressed. 

With  this  furnace,  silicon  carbide  and  vanadium  carbide  can  be 
readily  obtained  by  the  direct  combination  of  carbon  vapour  with 
the  vapours  of  silicon  and  vanadium.  C.  H.  B. 

Electrolytic  Thermoelectric  Cells.  By  A.  Gockel  (Ann.  Phys. 
Chem.,  [2],  50,  696 — 704). — The  author  has  investigated  the  electro- 
motive force  of  thermo-elements   constructed  on  the  following  plan  : 
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Hot  I  solid  H^  salt  :  salt  solution  :  solid  H^  salt  |  Hg 
cold  I  hot 

He  finds  that  in  general  the  thermoelectric  force  for  1°  difference  of 
temperature  increases  with  dilution  of  the  solution,  and  that  in 
equivalent  dilute  solutions  of  similar  salts  of  an  acid  it  is  practically 
the  same.  He  confirms  in  general  Ebeling's  observation,  that  the 
worst  conductors  are  thermoelectrically  the  most  active,  and  that 
some  show  a  maximum  thermoelectric  force  at  the  concentration  of 
maximum  conductivity.  J.   W. 

Velocity  of  Ions.  By  F.  Kohlkausch  (Ann.  Phijs.  Cliem.,  [2], 
50,  385 — 408). — In  the  present  paper  the  author  has  collected  and 
discussed  all  the  available  data  bearing  on  the  speed  of  electrolytic 
ions,  the  numerical  values  being  made  as  far  as  possible  comparable. 

First,  he  gives  a  table  of  the  Hittorf  numbers  for  the  anion  of  28 
electrolytes  at  different  dilutions.  He  then  shows  that  the  speed  of 
the  chlorine  ion  is  the  same  in  solutions  of  the  alkali  chlorides  at 
equivalent  concentrations  from  semi-normal  downwards,  and  that  the 
speeds  of  the  two  ions  of  these  and  similar  salts  are  additive  in 
dilute  solutions.  As  a  first  approximation,  he  considers  that  the 
increase  of  the  molecular  conductivity  for  the  same  amount  of  dilu- 
tion of  different  salts  is  the  same. 

The  following  table  of  the  molecular  conductivity  at  infinite  dilu- 
tion and  18°,  and  the  corresponding  speeds  of  the  ions  is  given.  U 
and  V  denote  the  velocities  of  the  kation  and  anion  respectively  in 
centimetres  per  second ;  u  and  v  the  velocities  referred  to  mercury 
units  ;  X  the  conductivity  at  infinite  dilution. 


i^o«-. 

u. 
10-7. 

V. 
10-7. 

10-5. 

Y. 

10-^ 

KCl 

123 

103 

95 

122 

353 

123 

118 

98 

109 

350 

115 

94 

73 

222 

201 

103 

K>6 

83 

73 

60 
41 
33 
60 

290 
60 
60 
40 
52 
(290) 

(61) 
63 
41 
58 
36 
51 
52 
53 
52 

63 

62 

62 

62 

63 

63 

58 

58 

57 

(60) 

(54) 

31 

32 

165 

165 

52 

54 

30 

21 

66 
45 
36 
66 
320 
66 
66 
44 
57 
(320) 
(67) 
69 
45 
64 
40 
57 
57 
58 
57 

69 

NaCl 

69 

LiCl 

69 

NH4CI 

68 

HCl 

70 

KI 

69 

KNO3 

64 

NaNOg    

64 

AflNOg 

63 

HNO^ 

(65) 
(60) 
34 

KCIO3 

KCoH,Oo 

NaCsHgOs         

35 

KOH 

181 

NaOH  

AgClOa 

AgClO^ 

181 
57 
60 

AgCsHaO, 

AeCHiiSO-, 

34 
23 

J.  w. 
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Electrical  Conductivity  of  Cupric  Chloride  Solutions.    By 

K.  J.  Holland  (Ann.  Phys.  Ghem.,  [2],  50,  349— 360).— Solutions  o'f 
capric  chloride  show  a  regularly  diminishing  rate  of  increase  of  the 
cond activity  as  the  temperature  rises,  and  then  varies  with  the  con- 
centration, the  maximum  conductivity  being  obtained  w^ith  a  solution 
containing  about  18  per  cent,  of  anhydrous  salt.  The  temperature 
coetficient  varies  with  the  concentration,  and  reaches  a  maximum  at 
about  40°.  J.  W. 

Change  of  Conductivity  of  a  Solution  by  the  Addition  of  a 
Non-electrolyte.  By  R.  J.  Holland  (Ann.  Phys.  Chew,.,  [2],  50, 
261—292;  compare  Abstr.,  1892,  1382).— The  author  gives  the 
following  account  of  his  general  results. 

The  electrical  conductivity  of  a  solution  of  an  electrolyte  in 
methylic  alcohol  diminishes  on  the  addition  of  a  non-conductor,  the 
diminution  varying  with  the  nature  of  the  non-electrolyte  and  with 
the  degree  of  dilution.  The  four  non-electrolytes  benzene,  toluene, 
xylene,  and  oil  of  turpentine  diminish  the  conductivity  in  the  order 
given.  The  diminution  varies  for  each  volume  per  cent,  of  non- 
electrolyte  added  from  1'7  to  2  per  cent,  of  the  conductivity  of  the 
corresponding  normal  solution  for  0'01-normal  solutions  ;  1"6 — 1*75 
per  cent,  for  0'001-normal,  and  1*4 — 1*6  per  cent,  for  0"0005-normal. 

The  temperature  coefficients  of  alcoholic  solutions  increase  with 
increasing  dilution ;  are  only  half  as  great  as  in  the  case  of  aqueous 
solutions ;  and  are  very  little  affected  by  the  addition  of  a  non-con- 
ductor. 

The  conductivity  of  methylic  alcohol  solutions  up  to  a  concentra- 
tion of  20  per  cent,  of  non-electrolyte  is  very  exactly  represented  by 
Arrhenius'  formula  (Abstr.,  1892,  1038).  No  connection  between 
electrical  conductivity  and  fluid  friction  was  evident.  J.  W. 

Heat   of  Dissociation  in  Electrochemical  Theory.     By  H. 

Ebkrt  (Ann.  Phys.  Chem.,  [2],  50,  255— 260).— The  molecular  heat 
of  dissociation  of  the  hydrogen  molecule  into  atoms,  as  calculated  by 
E.  Wiedemann,  is  about  1*1  X  10'^  ergs  ;  the  same  magnitude  for 
iodine,  calculated  by  Boltzmann  from  Meier  and  Crafft's  data,  is 
1*2  X  10^^  ergs.  A  calculation  on  the  assumption  that  the  valencies 
holding  two  atoms  together  are  electrical  leads  to  a  value  for  the  heat 
of  dissociation  equal  to  4'3  x  10'^  ergs.  The  author,  therefore,  con- 
cludes that  chemical  affinity  is  essentially  of  an  electrical  nature. 

J.  W. 

The  Hydrogenation  of  Closed  Chains.  By  F.  Stohmaxxn  and 
H.  Langbein  (/.  pr.  Chem.,  [2],  48,  447 — 453  ;  compare  Abstr.,  1891, 
376,  1146).— The  following  values  are  given  (table,  p.  81). 

Inasmuch  as  these  values  are  known  for  benzene  and  hexane, 
there  is  now  a  complete  series  of  values  for  the  hydrogenation  of 
benzene.  A  comparison  of  them  shows  that  the  attachment  of  each 
pair  of  hydrogen  atoms  to  the  benzene  molecule  is  not  accompanied 
by  the  same  thermal  change.  It  must,  therefore,  be  concluded  that 
there  are  not  thr^e  double  bonds  of  equal  value  in  the  benzene  ring. 
The  bonds  in  benzene  itself  require  a  greater  energy  for  their  opening 
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Heat  of  combustion  of  1  gram  molecule. 

Heat  of 

formation 

from  elements. 

Constant  pressure. 

Constant  volume. 

Dihydrobenzene   

Tetrahydrobenzene  .... 
Hexahydrobenzene .... 

848  -0  Cal. 
S92-0    „ 
933-2    „ 

846  -8  Cal. 
890-5    „ 
931-5    „ 

-   8-0  Cal. 

+  17-0     „ 
+  44-8     „ 

up  than  those  in  any  of  the  hydrogenated  benzenes.  The  bonds  in 
di-  and  tetra-hydrobenzene  require  less  energy  than  those  of  either 
benzene  or  hexahydrobenzene,  whilst  those  of  the  last-named  com- 
pound require  less  than  those  of  benzene.  A.  G.  B. 


State  of  Matter  near  the  Critical  Point.  By  B.  Galitzine 
(Ann.  Phys.  Chem.,  [2],  50,  521 — 544). — The  author  arrives  at  the 
following  conclusions  from  his  observations  : — 

The  temperature  of  the  actual  appearance  of  the  meniscus  on  cooling 
must  lie  considerably  lower  than  the  critical  temperature,  so  that  the 
optical  method  as  usually  carried  out  by  observations  of  clouding  in 
the  tube  must  lead  to  erroneous  values  for  the  critical  point. 

If  the  cooling  is  conducted  very  slowly  and  regularly,  there  is  no 
clouding. 

The  temperature  at  which,  the  meniscus  really  appears,  and  the 
temperature  at  which  the  last  traces  of  inhomogeneity  vanish,  must 
be  regarded  as  independent  of  the  quantity  of  substance  in  the  tube. 

The  density  p  of  a  liquid  in  contact  with  its  saturated  vapour,  and 
the  density  S  of  this  vapour,  vary  with  the  time  at  the  same  constant 
temperature,  and  also  if  they  are  heated  several  times  beyond  the 
critical  point,  />  decreasing,  and  S  increasing.  These  two  magnitudes, 
therefote,  are  not  functions  of  the  temperature  alone. 

At  temperatures  considerablj''  higher  than  the  critical  point,  a 
substance  can  have  two  different  densities  at  almost  the  same 
pressure,  the  difference  amounting  to  as  much  as  25  per  cent. 

J.  W. 

Weight  of  a  Litre  of  Normal  Air :  Densities  of  Gases.  By 
A.  Leduc  {Compt.  rend.,  117,  1072 — 1074). — The  proportion  by 
weight  of  oxygen  in  the  air  at  Sorbonne  was  found  to  vary  from 
2^*14  to  23*20  per  cent.,  and  since  this  variation  would  make  a  differ- 
ence of  01  milligram  in  the  weight  of  a  litre  of  air,  it  is  useless  to 
attempt  to  reach  a  higher  degree  of  accuracy  in  such  determinations 
unless  the  composition  of  the  air  is  determined  at  the  same  time. 

The  weight  of  a  litre  of  average  air  at  Paris  at  0°  and  760  mm. 
was  found  to  be  1 '2931 5  gram. 

The  author  defines  as  normal  air  air  collected  on  a  plain  in  calm 
weather  at  some  distance  from  a  town,  and  containing  a  little  more 
than  23"2  per  cent,  of  oxygen  by  weight,  or  almost  exactly  210  per 
cfnt.  by  volume.  A  litre  of  such  air  weighs  1*2932  grams  at  0°  and 
760,  and  its  mass  is  12758  grams  under  1  atmosphere  c.g.s. 
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In  accurate  estimations  of  densities  of  gases  it  seems  preferable  to 
take  nitrogen  as  the  standard,  since  this  gas  is  easily  obtained  in  a 
state  of  purity,  and  its  density  is  so  near  that  of  air  that  the  presence 
of  a  small  quantity  of  the  latter  in  the  apparatus  introduces  no  ap- 
preciable error.  The  weight  of  a  litre  of  nitrogen  at  Paris  under 
normal  conditions  is  1-2570  grams,  and  its  mass  under  a  pressure  of 
1  atmosphere  c.g.s.  is  1*24006  grams,  or  better,  1-24  grams. 

C.  H.  B. 

Critical  Pressures  in  Homologous  Series  of  Carbon  Com- 
pounds.  By  E.  Mathias  (GompL  reiid.,  117,  1082— 1085).— In  the 
homologous  series  of  the  primary  alcohols,  the  alkyl  chlorides,  the 
alkyl  salts  of  formic,  acetic,  and  propionic  acids,  the  simple  and  mixed 
ethers,  and  the  alkyl  derivatives  of  ammonia,  the  critical  pressures  tt, 
like  the  critical  densities,  are  a  continuous  function  of  the  total 
w^eight  of  the  molecule,  and,  except  in  the  case  of  the  ammonia  deri- 
vatives, it  is  possible  to  pass  from  one  curve  to  the  other  by  a  simple 
linear  substitution  of  the  form  tt'  =  ccir  -\-  ^-^  a  and  /?  being  numerical 
constants  which  separately  may  be  nil.  Within  the  limits  of  the 
experimental  errors,  the  curves  of  the  critical  pressures  can  be  assimi- 
lated to  arcs  of  equilateral  hyperbolas,  with  asymptotes  parallel  with 
the  axes  of  the  coordinates,  and  can,  therefore,  be  represented  by 
the  equation  (tt  -|-  a){n  +  h)  =  c.  In  the  case  of  the  alcohols,  and, 
therefore,  in  all  the  monosubstitution  derivatives,  6  =  3. 

By  the  method  of  substitution  it  is  found  that  the  critical  pressure 
of  hydrogen  is  72-66  atmos.,  a  value  which  is  much  higher  than  that 
obtained  directly  by  Wroblewski,  and  which  explains  the  difficulty  of 
obtaining  liquid  hydrogen  in  a  static  condition. 

The  critical  pressures  of  the  alkyl  salts  derived  from  the  primarj 
alcohols  are  represented  by  the  formula 

where  n  is  the  number  of  carbon  atoms  in  the  acid. 

The  critical  densities  A  and  the  critical  pressures  tt  in  a  given 
homologous  series  being  continuous  functions  of  the  molecular  weights, 
it  follows  that  in  each  series  there  is  a  relation  between  A  and  tt 
which  is  independent  of  the  particular  compound  considered. 

C.  H.  B. 

Dissociation  of  Water.  By  J.  J.  A.  Wus  {Zeit.  physikal  Chem., 
12,  514 — 523). — In  a  former  paper  (Abstr.,  1893,  ii,  364),  the  extent 
to  which  pure  water  may  be  regarded  as  dissociated  electrolytically 
was  calculated  from  the  rate  of  hydrolysis  of  methylic  acetate  by 
water.  The  number  then  obtained  was  considered  as  being  too  low, 
owing  to  the  fact  that  the  acetic  acid  liberated  in  the  reaction  retards 
the  hydrolysis  during  the  first  period,  by  the  influence  of  its  dissociated 
hydrogen  ions  on  the  hydroxyl  ions  of  the  water.  In  order  to  calculate 
and  allow  for  this  influence,  fresh  determinations  of  the  rate  of  hydro- 
lysis of  methylic  acetate  by  water  have  been  made,  the  acetic  acid 
liberated  being  determined  by  measuring  the  conductivity  of  the 
solution.  From  these  results  the  concentration  of  the  hydroxyl  ions 
in  water  is  calculated  as  0'14  x  10"^,  but  the  author  is  somewhat 
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doubtful  of  the  purity  of  the  water  used,  and  propos'^s  to  repeat  the 
experiment  under  circumstances  that  will  ensure  greater  accuracy. 

H.  C. 

Action  of  Salts  on  Acids.  By  U.  W.  Wood  (Amer.  Chem.  J.,  15, 
663 — 670). — Dugg-an's  work  on  "absolute  neutrality  "  (Abstr.,  1886, 
765)  cannot  be  considered  conclasive,  as  the  diastase  used  as  an 
indicator  was  not  sensitive  enough.  His  view  that  the  araylolytic 
function  of  that  ferment  is  due  to  the  presence  of  small  traces  of  acid 
or  alkali  is  not  in  accordance  with  his  experimental  results.  It  is 
more  probable  that  the  inhibition  is  due  to  free  ions,  of  hydrogen  in 
the  case  of  acids,  and  of  hydroxyl  in  the  case  of  alkalis,  '•  absolute 
neutrality "  occurring  only  when  these  ions  a-re  formed  at  equal 
rates.  The  salts  of  "weak"  acids  in  solution  niay  be  regarded 
as  partly  hydrolysed  into  the  acids  and  bases  ;  and  as  the  latter  split  up 
more  readily  than  the  former,  there  is  a  tendency  for  normal  salts  to 
appear  alkaline  towards  diastase. 

The  a.uthor  prepares  diastase  directly  from  pale  barley-malt  by 
precipitating  the  cold  aqueous  extract  with  alcohol,  and  drying  the 
washed  precipitate  in  a  vacuum  over  sulphuric  acid.  The  ferment 
thus  obtained  is  both  powerful  and  sensitive ;  it  is  capable  of  hydro- 
lysing  70  times  its  weight  of  starch,  and  th«  rate  of  hydrolysis  is 
distinctly  lowered  by  the  addition  of  1  part  per  million  of  sodium 
hydroxide  (phenol phthalein  is  sensitive  'only  to  8  parts  per  million). 

The  experiments  were  made  on  a  uniform  plan.  The  emulsion  of 
starch  (2  grams  in  80  c.c.  of  water)  was  heated  to  bb^  in  a  chamber 
surrounded  by  acetone  vapour,  the  diastase  (0*01  gram)  added,  and 
the  mixture  heated  for  30  minutes.  Aqueous  soda  (2  c.c.  of  10  per 
cent.)  was  then  added  to  inhibit  the  action  of  the  diastase,  and  the 
reducing  sugar  formed  estimated  with  alkaline  copper  tartrate. 

The  inhibitory  effect  of  acids  is  less  powerful  than  that  of  alkalis. 
In  every  case  the  initial  action  is  to  increase  the  activity ;  this  is 
probably  due  to  the  presence  of  a  trace  of  impurity  in  the  starch. 
'J'he  action  of  the  first  five  normal  acids  of  the  fatty  series  is  much 
affected  by  temperature,  the  inhibitory  power  of  the  acids  increasing 
faster  than  the  hydrolytic  power  of  the  diastase. 

Neutral  salts  of  "  weak  "  acids  have  a  slight  inhibitory  action,  as 
stated  above,  but  those  of  "  strong "  acids  are  without  action ;  in 
general,  the  "weaker"  the  acid  the  less  the  effect.  The  addition  of 
free  acid  to  normal  salts  first  increases  the  inhibitory  effect  and  then 
decreases  it;  but  the  variation  is  less  marked  than  in  the  absence  of 
the  salt.  At  the  maximum,  the  amount  of  acid  may  be  varied  between 
considerable  limits  without  affecting  the  rate  of  hydrolysis.  This  is 
probably  due  to  a  want  of  sensitiveness  even  of  the  purer  diastase; 
Duggan's  results,  therefore  {loc.  cit.),  may  readily  be  accounted  for. 

Jn.  W. 

Freezing  Point  of  Dilute  Solutions.  By  H.  C.  Jones  {Zeit. 
physikal.  Chem.,  12,  623 — 656). — The  author  has  determined  the 
freezing  points  of  the  solutions  of  the  following  electrolytes 
between  the  limits  of  about  1/10  normal  and  I/IOOO  normal: — 
Hydrochloric  acid,  sulphuric  acid,  nitric  acid,  phosphoric  acid, 
potassium  hydroxide,  sodium  hydroxide,  ammonia,  potassium  carb- 
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onate,  and  sodium  carbonate.  In  general  the  degree  of  dissocia- 
tion calculated  from  the  depression  of  the  freezing  point  agrees  fairly 
well  with  that  calculated  from  the  electric  conductivity,  being  some- 
what less  in  the  case  of  the  acids  and  bases,  and  affected  by  hydrolysis 
in  the  case  of  the  carbonates. 

The  following  organic  compounds  (practically  non-electrolytes) 
were  also  investigated  : — Cane  sugar,  glucose,  carbamide,  phenol, 
ethylic  alcohol,  propylic  alcohol.  The  depression  constant  obtained  for 
the  most  dilute  solutions  of  these  substances  is  much  greater  than  the 
calculated  constant  for  water.  With  increasing  concentration,  the 
molecular  depression  sinks  to  a  minimum,  and  then  either  remains 
constant,  or  again  increases,  as  in  the  case  of  the  two  carbohydrates. 
With  phenol,  the  minimum  was  apparently  not  reached. 

For  the  feeble  conductors  acetic  acid  and  succinic  acid,  there  is  an 
approximate  agreement  between  the  values  of  the  dissociation  ratio 
calculated  from  the  freezing  point  depression  and  from  the  electrical 
conductivity. 

The  depression  constants  obtained  for  water  from  solutions  of 
carbamide,  ethylic  alcohol,  and  propylic  alcohol  were  1*888,  1*876,  and 
1"878  respectively,  the  value  calculated  from  the  latent  heat  of  fusion 
(;9'7),  by  means  of  Van't  HoU's  formula,  being  1-87.  J.  W. 

Rate    of    Crystallisation    of    Supercooled    Liquids.     By  B. 

Moore  (Zeit.  physikal.  Ghem.,  12,  545 — 554). — A  U'tiihe,  open  at 
both  ends,  was  filled  with  a  liquid  (for  example,  acetic  acid),  and 
kept  at  a  constant  temperature  below  the  freezing  point  of  the  latter. 
Crystallisation  of  the  overcooied  liquid  was  then  induced  in  one  limb, 
and  the  time  taken  for  the  boundary  between  the  solid  and  liquid  to 
pass  downwards  from  one  mark  to  another  on  that  limb  was  noted. 
This  time  was  found  to  be  independent  of  the  width  of  the  tube,  and 
approximately  inversely  proportional  to  the  degree  of  overcooling. 
Experiments  were  made  with  phenol  containing  various  proportions 
of  water,  in  order  to  ascertain  if  the  rate  of  crystallisation  remained 
the  same  for  the  same  degree  of  overcooling  of  the  different  mixtures. 
This  w^as  found  not  to  be  the  case,  the  velocity  in  the  mixture  in- 
creasing at  a  much  smaller  rate  with  the  degree  of  overcooling  than 
when  phenol  alone  was  used.  Cresol  mixed  with  phenol  greatly 
diminished  the  rate  of  crystallisation.  J.  W. 

Solubility  of  Mixed  Crystals.  By  A.  Fock  (Zeit.  physiJcal.  Chem., 
12,  657 — 662).— The  isomorphous  double  salts  2KCl,CuCl2,2HaO  and 
2NH4Cl,CuCl2,2H20  were  mixed  in  various  proportions,  dissolved  in 
water,  and  the  solutions  allowed  to  crystallise  by  spontaneous  evapora- 
tion at  17°.  As  soon  as  a  quantity  of  mixed  crystals  sufficient  for 
analysis  had  separated,  they  were  removed  and  analysed  along  with  a 
sampleof  the  solution  taken  at  the  same  time.  The  solutions  always  con- 
tained a  larger  proportion  of  the  s-alt  2KCl,CuCl2,2H20  than  the  mixed 
crystals,  and  as  evaporation  proceeded,  proportionately  more  and  more 
ammonium  salt  was  I'cmoved  from  the  solution.  The  series  of  mix- 
tures, however,  is  not  continuous,  crystals  containing  27'77  and  54*87 
molecules    of   2KCl,CuCl2,2H20  per  cent,  respectively  forming   the 


GENERAL  AND  PHYSICAL  CHEMISTRY.  85 

limits  at  the  temperatnre  observed.  The  replacement  of  ammomum 
by  potassium  in  the  solution  appears  to  cease  when  these  limiting 
crystals  exist  together  in  contact  with  the  solution,  the  composition 
of  the  solution  remaining  constant  until  all  the  crystals  of  27*77 
per  cent,  have  been  removed,  or  transformed  into  those  of  54*87 
per  cent. 

When  solutions  of  ammonium  sulphate  and  potassium  sulphate 
were  allowed  to  crystallise  together,  it  was  found  that  the  molecular 
percentage  of  ammonium  sulphate  in  the  mixed  crystals  was  very 
nearly  proportional  to  the  concentration  of  the  solution  with  respect 
to  ammonium  sulphate.  J.   W. 

Isomorphism.  Part  VIII.  By  J.  W.  Retgees  (Zeit.  physiJml. 
Chem.,  12,  588—622;  compare  Abstr.,  1891,  146,  and  1151  ;  Abstr., 
1892,  1048  ;  Abstr.,  1893,  ii,  161).— Schroder  van  der  Kolk  (Abstr., 
1898,  ii,  280)  suggested  that  the  ferric  chloride  contained  in  Scheele's 
ruby-coloured  ammonium  chloride  crystals  might  be  in  the  form  of 
an  isomorphous  admixture  of  the  regular  hydrate  of  ferric  chloride 
described  by  him.  The  author  rejects  this  suggestion  on  the  ground 
that  the  regular  hydrate  of  ferric  chloride  is  colourless,  and  could  not 
produce  the  intense  colour  of  the  mixed  crystals.  He  is  of  opinion 
that  isomorphism  in  this  case  is  altogether  excluded,  and  that  the 
most  satisfactory  explanation  is  that  the  ferric  chloride  is  merely  an 
enclosed  hydrate,  probably  Fe2Cl6,7H20.  The  regular  crystals  he 
considers  to  be  most  probably  an  unstable  form  of  a  hydrate  with 
much  more  water  than  the  yellow  hydrate,  Fe2Cl6,12H20. 

When  sulphur  and  selenium  crystallise  together  from  their  solu- 
tion in  methylenic  iodide,  the  sulphur  crystals  are  coloured  yellow- 
ish-brown by  admixture  of  selenium.  No  such  mixed  crystals  are 
formed  when  sulphur  and  tellurium  are  crystallised  simultaneously 
from  warm  methylenic  iodide.  The  sulphur  crystals  in  this  case  are 
pale  yellow,  and  crystallise  out  quite  independently  of  the  opaque, 
metallic  tellurium  which  separates  beside  them.  The  author  con- 
siders that  this  shows  that  whilst  sulphur  and  selenium  are  isodi- 
morphous,  sulphur  and  tellurium  are  not. 

From  an  extensive  series  of  experiments  on  the  crystallisation  of 
salts  from  aqueous  solutions  strongly  coloured  by  organic  dyes,  the 
author  finds  that  in  almost  all  cases  colourless  crystals  separate. 
The  exceptions  are  strontium  nitrate,  which  is  coloured  by  vegetable 
dyes,  as  observed  by  Senarmont  ;  potassium  sulphate,  which  is 
coloured  by  Bismarek-brown  ;  potassium  nitrate,  which  is  coloured 
by  nigrosin  ;  ammonium  nitrate,  which  is  coloured  byindulin;  and 
barium  chloride,  which  is  coloured  by  "  Wasserblau."  Senarmont's 
speculation  that  salts  with  much  water  of  crystallisation  would 
show  the  property  of  absorbing  colouring  matters  was  not  con- 
firmed, most  of  the  above-mentioned  salts  being  anhydrous,  and  no 
coloration  taking  place  with  such  strongly  hydrated  salts  as 
Glauber's  salt,  alum,  sodium  thiosulphate,  and  sodium  phosphate. 

J.  W. 

Endothermic  Reactions  effected  by  Mechanical  Force.  By 
M.  C.  Lea   (Amer.  /.   Sci.,  [3],  46,  241—244). — In  a  former  paper 
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(Abstr.,  1893,  ii,  69),  the  author  showed  that  silver  haloids  may  be 
decomposed  by  the  application  of  a  high  pressure,  and  he  has  been 
thus  led  to  examine  whether  the  same  agent,  mechanical  force,  would 
not  be  capable  of  bringing  about  analogous  chemical  changes  in  other 
compounds.  Pressure  was  applied  as  before  by  means  of  a  combina- 
tion of  screw  and  lever,  the  calculated  maximum  pressure  obtainable 
without  allowing  for  loss  by  friction  being  over  a  million  pounds  per 
square  inch.  The  material  was  wrapped  in  either  platinum  or  silver, 
usually  platinum,  foil.  There  was  no  action  in  any  case  on  the 
metal,  which  preserved  its  full  brightness  in  the  parts  in  contact 
with  the  material,  so  that  the  effects  observed  were  due  to  pressure 
only- 

Silver  sulphite  in  platinum  foil  was  moderately  darkened  by  two 
days  pressure.  Silver  salicylate  was  rendered  very  dark  by  two  days 
pressure.  Silver  carbonate  was  moderately  darkened  by  a  somewhat 
longer  pressure.     Silver  tartrate  and  silver  oxide  were  not  affected. 

i'erric  oxide,  recently  precipitated  and  dried,  was  unaffected  by 
pressure,  no  ferrous  oxide  being  formed. 

Potassium  Platinobromide. — Where  the  pressure  was  greatest  the 
brilliant  red  colour  of  this  substance  was  blackened,  not  superficially 
only,  but  all  through.  Ammonium  platinobromide  showed  moderate 
but  well  marked  darkening. 

Potassium  Chlorate. — When  this  substance  was  subjected  to  pres- . 
sure  by  itself,  no  effect  whatever  was  produced,  and  not  a  trace  of 
chloride  was  formed.  But  when  it  was  mixed  with  silver  nitrate, 
both  in  fine  powder,  and  subjected  to  pressure,  there  was  an  evident 
formation  of  silver  chloride.  The  material  was  no  longer  completely 
soluble  m  water,  but  left  an  abundance  of  white  flakes  which  darkened 
when  exposed  to  light. 

Mercuric  oxide  darkens  slightly  but  very  distinctly,  and  this 
change  seems  to  be  accompanied  by  a  slight  loss  of  weight,  requiring, 
however,  very  careful  weighing  to  detect  it.  The  darkened  part,  as 
well  as  the  rest,  dissolves  without  ditticulty  in  acetic  acid,  and  con- 
Fisted,  therefore,  probably  of  traces  of  mercurous  oxide  and  not 
of  metallic  mercury.  Mercurous  chloride  and  mercuric  chloride  re- 
mained unchanged.  Mercuric  iodide  darkened  considerably,  and  at 
points  where  the  pressure  was  greatest,  it  became  absolutely  black. 
It  did  not  appear,  however,  that  any  iodine  was  set  free  ;  none  could 
be  extracted  with  alcohol.  With  mercuric  oxychloride,  2HgO,HgCl2, 
heavy  pressure  caused  much  darkening. 

Sodium  thiosulphate  compresses  to  a  hard,  translucent  cake,  but 
does  not  decompose. 

Although  in  all  these  instances  the  darkening  is  well  marked,  the 
actual  proportion  of  material  affected  is  small,  so  that  in  many  cases 
it  is  difficult  to  apply  tests  to  decide  as  to  the  precise  nature  of  the 
substances  formed.  In  some  cases,  however,  this  can  be  done,  and 
the  author  concludes  that  many  of  the  salts  of  easily  reducible 
metals,  especially  of  silver,  mercury,  and  platinum,  undergo  reduc- 
tion, by  pressure.  Such  reactions  are  endothermic,  and  it  therefore 
follows  that  mechanical  force  can  bring  about  reactions  which  require 
expenditure  of  energy,  which  energy  is  supplied  by  mechanical  force 
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in  the  same  way  that  light,  heat,  and  electricity  supply  energy  in  the 
endothermic  changes  which  they  bring  about.  H.  C. 

Note  hy  Ahstractw. — Formation  of  allotropic  modifications,  at  any 
rate  in  the  case  of  the  mercuric  compounds,  appears  possible. 

H.  C. 

The  Diamond  as  the  Standard  for  the  Determination  of 
Atomic  Weights.  By  G.  Hinrichs  (Comp^.  rend.,  117,  1075—1078). 
— The  author  proposes  that  the  diamond  should  be  adopted  as  the 
standard  matter  for  the  determination  of  atomic  weights.  It  is  sob'd, 
compact,  non-absorptive,  and  sufficiently  hard  to  resist  the  mechani- 
cal effects  of  the  necessary  manipulations,  and  its  resistance  to  the 
action  of  energetic  chemical  reagents  makes  the  removal  of  impuri- 
ties comparatively  easy.  Moreover,  its  purity  is  unquestionable,  and 
it  is  not  liable  to  contain  mechanical  inclusions.  Oxygen  has  almost 
invariably  to  be  determined  by  difference,  whilst  hydrogen  is  prob- 
ably the  worst  standard  that  could  be  selected,  owing  to  its  low 
atomic  weight,  the  difficulties  of  manipulation,  and  the  difficulty  of 
obtaining  it  pure. 

If  C  =  12,  it  follows  from  the  determinations  of  Dumas,  Erdmann, 
Marchand,  and  Roscoe  that  O  =  16,  and  from  the  determination  of 
Erdmann  and  Marchand,  that  Ca  =  40. 

The  mutual  dependence  of  all  the  atomic  weights  can  be  repre- 
sented by  means  of  a  parabola,  with  diamond  at  the  vertex  and 
calcium  at  the  focus,  the  primary  elements  being  placed  on  the 
curve  at  the  proper  distance  from  the  vertical  passing  through  the 
zero  of  the  atomic  weights.  The  secondary  axis  passing  through  this 
point  will  be  the  locus  of  the  atomic  weights  determined  indirectly. 
Adopting  recognised  experimental  results,  it  appears  that,  with  very 
small  errors,  P  =  31,  Fe  =  56,  Zn  =  66-5,  Cd  =  112,  Hg  =  200, 
Pb  =  207,  and  H  =  1*0,  Mg  =  24,  S  =  32,  Be  =  9,  Cu  =  63-5, 
and  F  =  19.  For  the  proper  determination  of  the  atomic  weights  of 
the  halogens,  a  revision  of  the  atomic  weight  of  silver  is  necessary, 
and  this  element  might  then  serve  as  a  secondary  standard. 

C.  H.  B. 

Beckmann's  Method  for  determining  Molecular  Weights. 
By  G.  Baroni  (Gazzetta,  23,  ii,  249—291;  compare  Abstr.,  1893,  ii, 
511).: — The  small  variations  in  the  barometric  height  which  often 
occur  during  the  determination  of  molecular  weights  by  Beckmann's 
method  have  a  considerable  influence  on  the  accuracy  of  the  result ; 
they  are,  therefore,  not  negligible,  as  is  usually  supposed.  The  error 
introduced  by  variations  in  the  atmospheric  pressure  during  the 
determination  may  amount  to  one-half  the  molecular  weight  of  the 
substance.  The  author  has  determined  the  molecular  weig:ht  of 
sodium  bromide,  strontium  and  mercuric  chlorides,  potassium  and 
silver  nitrates,  potassium  sulphate,  chromate,  and  dichromate,  iodic, 
succinic,  oxalic,  tartaric,  and  citric  acids,  mannitol,  and  cane  sugar  in 
aqueous  solution,  and  of  phenol  and  resorcinol,  using  benzene  as  the 
solvent.  The  curves  plotted  with  the  concentrations  as  abscissae  and 
the  molecular  weights  as  ordinates  rise,  in  the  majority  of  cases,  in 
accordance   with   the   requirements   of   the    dissociation   hypothesis. 
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The  curves  obtained  for  potassium  cbromate,  bromide,  and  chloride, 
and  for  citric  acid,  first  rise  and  then  fall;  in  the  cases  of  barium, 
sodium,  and  strontium  chlorides,  sodium  bromide,  and  tartaric  acid, 
tlie  curves  fall  throughout  the  whole  length  examined.  The  cause  of 
this  behaviour  is  unknown.  W.  J.  P. 

Graphochemistry  of   Oxides  and  their  Combinations.    By 

E.  Nickel  {Zeit.  physikal.  Chem.,  12,  663 — 669). — The  author  has 
applied  his  graphochemical  method  (compare  Abstr.,  1892,  1158)  to 
the  tabulation  of  the  oxides  with  respect  to  their  composition,  proper- 
ties, and  combinations  with  each  other.  To  obtain  a  table  for  their 
composition,  he  makes  use  of  the  following  considerations.  If  E  is  the 
symbol  of  an  element,  each  oxide  may  be  expressed  as  E0„,  and  if  p  be 
the  atomic  weight  of  the  element  and  x  the  percentage  of  oxygen  in 
the  oxide,  then^/I6?*  :=  (100  —  x)lx.  The  table  is  constructed  by 
taking  the  values  of  p  and  n  (or  16n)  as  ordinates  and  abscissae  re- 
spectively, X  then  appearing  as  a  bundle  of  rays  diverging  from  the 
origin.  All  the  oxides  of  each  element  are  found  in  a  horizontal  line, 
and  all  the  oxides  with  the  same  atomic  oxygen  ratio  in  the  same 
vertical  line.  If  the  elements  are  gone  through  in  the  order  of  their 
atomic  weights,  a  curve  like  Lothar  Meyer's  spiral  is  obtained  when 
the  typical  oxides  are  considered.  J.  W. 


Inorganic   Chemistry, 


Molecular  Weight  of  Hydrogen  Peroxide.  By  G.  Tammann 
(Zeit.  phydkal.  Chem.,  12,  431 — 432). — A  redetermination  of  the 
molecular  weight  of  hydrogen  peroxide  by  the  cryoscopic  method 
gives  the  molecular  formula  H2O2,  in  place  of  HiOi  as  formerly  given 
by  the  author  (Abstr.,  1890,  106),  and  accords,  therefore,  with  the 
results  of  Carrara's  determination  (Abstr,,  1893,  ii,  163). 

H.  C. 

Occurrence  of  Hydrogen  Peroxide  in  the  Atmosphere  and 
in  Atmospheric  Discharges,  By  E.  Schone  (Ber.,  26,  3011 — 
3027). — During  1874-75  the  author  carried  out  systematic  observa- 
tions of  the  atmosphere  in  the  neighbourhood  of  Moscow,  and  was  led 
to  affirm  the  presence  in  it  of  hydrogen  peroxide.  This  conclusion 
was  questioned  by  L.  Ilosvay  in  1889,  whose  arguments  may  be  thus 
summarised.  1.  The  reactions  with  potassium  iodide,  starch,  ferrous 
sulphate,  guaiacum  tincture,  and  malt  extract  are  not  characteristic  of 
hydrogen  peroxide,  and  may  also  be  produced  by  nitrous  acid.  2.  Cha- 
racteristic reagents  fail  to  show  the  presence  of  hydrogen  peroxide  in 
the  atmosphere.  3.  No  chemical  process  is  known  by  which  hydrogen 
peroxide  and  ozone  are  produced  in  nature.  4.  Ozone  is  not  formed 
during  rapid  combustion,  and  hydrogen  peroxide  only  in  circum- 
•  stances    which    prevent   its   passing   into   the   atmosphere.      5.  The 
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negative  results  obtained  from  certain  special  experiments  designed  to 
show  the  presence  of  hydrogen  peroxide.  The  anthor  criticises  and 
refutes  these  conclusions  in  detail.  1.  Ilosvay's  statements  about 
the  reagents  are  partly  due  to  errors  of  manipulation  and  partly  to 
lack  of  precautions  in  the  preparation  of  the  various  solutions. 
2.  Titanic  acid,  which  is  stated  to  be  the  only  characteristic  reagent 
for  hydrogen  peroxide,  is  capable  of  detecting  not  less  than  1  :  90,000, 
but  in  only  two  cases  out  of  500  has  the  author  found  more  than 
1  :  1,000,000.  3.  Apart  from  electrical  discharges,  the  author  suor- 
gests  that  the  action  of  sunlight,  air,  and  moisture  on  ethereal  oils 
and  similar  substances  would  result  in  the  production  of  ozone  and 
of  hydrogen  peroxide.  4.  The  formation  of  hydrogen  peroxide 
during  combustion  has  been  proved  hj  the  independent  observations 
of  several  chemists  by  more  exact  methods  than  Ilosvay's.  5.  The 
results  of  Ilosvay's  crucial  experiments  are  invalid  for  the  following 
reasons,  (a)  The  air  was  taken  from  the  streets  of  Budapest ;  (b)  the 
volume  (171 — 500  lit.)  was  far  too  small ;  (c)  as  hydrogen  peroxide 
is  unstable  in  presence  of  alkalis,  the  soda  employed  to  absorb  it 
would  cause  its  decomposition  during  the  long  continuance  (2 — 5 
weeks)  of  the  experiments ;  (d)  the  passage  of  the  air  through  the 
various  purifying  solutions  (soda  and  dilute  sulphuric  acid)  would 
cause  the  complete  absorption  of  hydrogen  peroxide,  and  consequently 
account  for  the  various  reagents  such  as  thallium  paper  and  azo- 
benzenenaphthylamine  being  unaffected.  Samples  of  rain  water, 
tested  during  the  past  two  years,  show  that  there  is  no  connection 
between  the  quantities  of  hydrogen  peroxide  and  nitrites  which  they 
contain.  J.  B.  T. 

Manufacture  of  Oxygen  from  Calcium  Plumbate.    By  G. 

Kassner  (Chem.  Zeit.,  17,  1242). — In  investigating  the  dissociation 
of  calcium  plumbate,  H.  Le  Chatelier  (Abstr.,  1893,  ii,  524)  found 
that  for  the  evolution  of  oxygen  by  heat  alone  it  is  necessary  to  raise 
temperature  about  200°  higher  than  in  the  case  of  barium  peroxide  ; 
on  the  other  hand,  at  lower  temperatures  the  oxygen  is  more  quickly 
and  completely  reabsorbed  from  air  by  the  plumbate  than  by  the 
barium  oxide.  The  author  now  calls  attention  to  the  fact  that 
whilst  in  his  earlier  communications  he  mentioned  the  evolution  of 
oxygen  from  calcium  plumbate  by  heat  alone,  he  recommended, 
as  more  generally  useful,  several  other  methods ;  the  following 
is  especially  advantageous.  Porous  calcium  plumbate  is  moistened 
with  steam  and  subjected  to  the  action  of  washed  furnace  gases, 
preferably,  at  a  temperature  below  100°.  The  carbonic  anhydride  of 
the  furnace  gases  is  rapidly  absorbed,  and  the  material,  which  retains 
its  porous  condition,  then  consists  of  a  mixture  of  calcium  carbonate 
and  lead  peroxide.  This  is  transferred  to  a  retort  kept  constantly 
at  a  red  heat,  and  in  this  the  oxygen  is  evolved,  the  evolution  being 
much  helped  by  the  introduction  of  a  current  of  steam.  After  the 
evolution  of  the  oxygen,  the  current  of  steam  is  continued,  and  the 
temperature  raised,  when  carbonic  anhydride  is  liberated,  and  may 
be  collected  for  use.  The  calcium  plumbate  is  then  regenerated  by 
means  of  a  current  of  air.     The  author  also  refers  to  Peitz's  patented 
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modification,  in  which  it  is  proposed  to  decompose  the  plumbate  by 
means  of  a  current  of  pure  carbonic  anhydride  at  a  red  heat. 

The  author  claims  for  his  plumbate  process,  as  advantages  over  the 
Brin  barium  oxide  process,  (a)  obtaining  pure  carbonic  anhydride  as 
a  bye-prodnct;  (6)  the  use  of  low  temperatures,  and  consequent 
saving  in  fuel  and  in  wear  and  tear  of  retorts.  (See  also  Abstr., 
1891,  392.)  L.  T.  T. 

Molecular  Weight  of  Persulphates  and  Permolybdates.    By 

G.  MoELLER  (Zeit.  physikal.  Ghem.,  12,  555 — i^63). — The  molecular 
weights  of  potassium  persulphate  and  of  ammonium  persulphate  were 
found  by  the  author,  from  a  consideration  of  the  electrical  conduct- 
ivity and  the  cryoscopic  behaviour  of  their  solutions,  to  be  in  corre- 
spondence with  the  formulae  KaS^Og  and  (NH4)2S208  (compare  Bredig, 
Abstr.,  1893,  ii,_ 572). 

The  conductivity  and  freezing  point  depressions  of  Pechard's 
potassium  permolybdate  and  ammonium  permolybdate  point  to  these 
substances  having  the  formulae  KaMo^Og  and  (NH4)2Mo208  respec- 
tively. J.  W. 

Action  of  Nitric  Peroxide  on  Metals  and  Metallic  Oxides. 

By  P.  Sabatier  and  J.  B.  8enderens  (Bull.  Soc.  Chim.,  [3],  9,  668 — 
669  ;  compare  Abstr.,  1892,  1390). — Brown  tungstic  dioxide  becomes 
incandescent  in  nitric  peroxide  at  300°,  and  yields  yellow  tungstic 
anhydride  mixed  with  a  little  blue  oxide,  W2O5. 

Sodium  is  not  oxidised  by  nitric  peroxide  in  the  cold,  and  is  but 
slowly  a(.tacked  on  heating.  Reduced  nickel  ignites  at  the  ordinary 
temperature,  and  forms  nickelous  oxide.  W.  T. 

A  New  Sulphide  of  Carbon.  By  B.  v.  Lengyel  (Ber.,  26, 
2960 — 2968). — When  pure,  dry  carbon  bisulphide  is  boiled  in  a 
reflux  apparatus,  the  vapour  being  exposed  to  an  electric  arc  main- 
tained between  two  carbon  poles  for  two  or  three  hours,  the  interior 
of  the  apparatus  becomes  blackened,  and  a  black  substance  is  found 
suspended  in  the  liquid.  If  this  is  filtered  off,  a  cherry-red  liquid 
is  obtained,  which  has  a  remarkably  strong  odour,  and  produces  great 
irritation  of  the  eyes.  This  liquid  is  allowed  to  stand  for  6 — 8  days 
over  metallic  copper  to  remove  free  sulphur,  and  is  then  evaporated 
by  means  of  a  current  of  dry  air.  A  deep  red  liquid  is  thus 
left  which  has  the  composition  of  a  tricarhon  bisulphide,  C3S2.  It 
evaporates  in  the  air  very  slowly,  and  its  vapour  has  a  most  vigorous 
action  on  the  mucous  membrane,  a  very  small  trace  causing  violent 
catarrh.  Placed  on  the  skin,  it  merely  produces  a  black  spot.  The 
sp.  gr.  of  the  liquid  is  1'27389.  When  heated,  it  is  converted  into  a 
hard,  bl^^ck  mass  of  almost  the  same  percentage  composition,  which 
is  probably  a  polymeride.  When  the  liquid  is  rapidly  heated  to 
100 — 120°,  this  change  takes  })lace  with  explosive  violence,  but  occurs 
gradually  when  it  is  gently  warmed.  The  same  substance  is  formed 
when  the  liquid  is  preserved  for  a  few  weeks,  and  its  formation  is  in 
all  cases  accompanied  by  the  production  of  a  little  carbon  bisulphide. 
The  liquid  can  be  distilled  under  diminished. pressure  at  60—70°,  but 
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a  portion  of  it  is  always  converted  into  the  solid  modification.  The 
liquid  substance  is  insoluble  in  water,  in  which  it  sinks,  but  is  readily 
soluble  in  alcohol,  ether,  chloroform,  benzene,  and  carbon  bisulphide. 
From  a  concentrated  solution  in  the  solvent  last  mentioned,  the  solid 
modification  is  deposited,  but  a  dilute  solution  is  more  stable.  It  burns 
with  a  luminous,  smoky  flame,  carbonic  and  sulphurous  anh^/drides 
being  formed.  Aqueous  potash  and  soda  give  almost  black  solutions, 
in  which  acids  produce  black  precipitates,  whilst  alcoholic  potash 
acts  vigorously  and  yields  a  deep  brown  solution.  A  drop  of  con- 
centrated sulphuric  acid  causes  violent  hissing,  and  the  whole  mass 
is  converted  into  the  solid  modification.  Concentrated  nitric  acid 
causes  ignition,  whilst  a  more  dilute  acid  dissolves  the  liquid,  neither 
carbonic  anhydride  nor  sulphuric  acid  being  formed. 

The  analyses  of  the  liquid  show  rather  less  carbon,  those  of  the 
solid  rather  more,  than  that  required  by  the  formula  C3S2.  A  deter- 
mination of  the  molecular  weight  from  the  freezing  point  of  the 
solution  in  benzene  gave  numbers  which  agree  well  with  the  formula. 

The  solid  modification  is  hard,  has  a  fine,  granular  fracture,  and  is 
insoluble  in  water  and  all  ordinary  solvents.  Aqueous  potash  dis- 
solves it  completely,  and  it  appears  to  be  precipitated  unaltered  on 
the  addition  of  an  acid.  When  heated,  it  decomposes,  with  for- 
mation of  sulphur,  which  sublimes,  and  a  gas  which  contains  sulphur, 
but  is  not  carbon  bisulphide,  and  is  being  further  investigated. 

When  bromine  is  added  to  a  solution  of  the  liquid  tricarbon 
disulphide  in  chloroform,  heat  is  evolved,  and  a  yellow  precipitate 
produced  ;  this  has  the  composition  CaS^Brg,  has  an  aromatic  odour, 
and  is  insoluble,  or  only  very  slightly  soluble,  in  all  solvents.  Under 
similar  conditions,  a  yellow  precipitate  is  produced  with  chlorine,  but 
not  with  iodine. 

The  author  is  investigating  the  structure  of  this  bromide. 

A.  H. 

Preparation  of  Metallic  Lithium.  By  Gdntz  (Compt  rend., 
117,  732 — 733). — In  the  preparation  of  lithium,  the  yield  is  higher 
the  lower  the  temperature  at  which  electrolysis  takes  place.  Lithium 
chloride  melts  at  600°,  a  mixture  of  equal  weights  of  lithium  and 
potassium  chlorides  melts  at  about  450°,  and  a  mixture  of  the  two 
chlorides  in  molecular  proportion  at  about  380° ;  a  mixture  of  2  mols. 
of  potassium  chloride  with  1  mol.  of  lithium  chloride  melts  at  about 
550°,  and  potassium  chloride  alone  at  740°. 

The  best  mixture  for  electrolysis  contains  equal  w^eights  of  the  two 
chlorides,  for  then  the  melting  point  of  the  saline  mixture  falls  as  de- 
composition proceeds.  The  negative  electrode  should  be  a  rod  of 
carbon  about  8  mm.  in  diameter,  and  the  positive  electrode  a  rod  of 
iron  3  to  4  mm.  in  diameter,  surrounded  by  a  glass  tube  about  20  mm. 
in  diameter.  A  current  of  20  volts  and  90  amperes  is  necessary,  and 
the  metal  obtained  contains  from  1  to  2  per  cent,  of  potassium. 

It  would  seem  that  when  electrolysis  takes  place  at  a  red  hea^  the 
lithium  at  the  negative  electrode  combines  with  the  lithium  chloride 
to  form  a  subchloride,  LizCl,  which  has  a  higher  resistance  than  the 
original  chloride,  and  thus  reduces  the  intensity  of  the  current.     The 
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subchloride  diffuses  throup^h  the  liquid  and  combines  with  chlorine  at 
the  positive  electrode.  At  500",  or  below,  it  would  seem  that  this 
formation  of  subchloride  does  not  take  place.  C.  H.  B. 

Calcium  Oxyiodide.  By  Tassilly  (Bull.  Soc.  Ghim.,  [3],  9, 
629— 630).— Calcium  oxyiodide,  Cal3,3CaO  -h  IGH^O,  has  been  ob- 
tained in  needles,  sometimes  2  cm.  long,  by  heating  quicklime  with  a 
concentrated  solution  of  calcium  iodide  in  a  sealed  tube  at  150°  for 
six  hours.  It  is  also  formed  by  the  addition  of  quicklime  in  small  por- 
tions to  a  boiling  concentrated  solution  of  calcium  iodide.  Long 
needles  are  obtained  on  cooling  this  solution,  which  cannot  be  freed 
from  adhering  lime.  W.  T. 

Double  Salts  of  Potassium  and  Magnesium  Sulphate: 
Schonite  and  Potassium  Astrachanite.  By  J.  K.  van  der  Heide 
(Zeit.  physikal.  Ghem.,  12,  416 — 430). — The  author  has  already  recorded 
the  formation  of  potassium  astrHchanlte,  MgS04,K2S04,4HoO.  from  a 
solution  of  schonite,  MgS04,K2S04,GH20  (Abstr.,  1893,  ii,  276),  and 
in  order  to  obtain  further  data  respecting  the  conditions  under  which 
it  is  produced,  has  now  examined  the  behaviour  of  the  sulphates  of 
potassium  and  magnesium  towards  one  another  in  solution  at  all 
possible  temperatures.  The  following  are  the  principal  facts  result- 
ing from  this  investigation. 

1.  Temperature,  —4*5°.  Formation  from  ice  and  the  two  sulphates 
of  the  saturated  solution  of  the  latter. 

2.  Temperature,  —3°.  Formation  of  schonite  from  the  two 
sulphates 

3.  Temperature,  47*2°.  MgS04,7H20,  changes  in  the  presence  of 
schonite  into  MgS04,6H20. 

4.  Temperature,  72°.  Potassium  astrachanite  is  formed  from 
schonite  in  the  presence  of  MgS04,6H20. 

5.  Temperature,  92°.  Potassium  astrachanite  is  formed  from 
schonite  in  the  presence  of  K2SO4. 

6a.  Temperature,  102°.  Boiling  point  of  the  saturated  solution  of 
potassium  astrachanite  and  sulphate. 

66.  Temperature,  103°.  Boiling  point  of  the  saturated  solution  of 
potassium  astrachanite  and  MgS04,6H20. 

7.  Temperature,  106°.  Formation  of  kieserite  in  the  presence  of 
potassium  astrachanite.  H.  C. 

Modifications  of  Silver.  By  H.  Ludtke  (Ann.  Phys.  Chem.,  [2], 
50,  678 — 695). — The  silver  of  deposited  silver  mirrors  has  properties 
different  from  those  of  ordinary  silver,  and  the  author  has  investi- 
gated these  electrically  with  the  following  results. 

Lehmann's  assumption  that  a  thin  layer  of  sodium  silicate  on  all 
glass  surfaces  has  something  to  do  electrolytically  with  the  deposition 
of  silver,  must  be  incorrect,  for  silver  mirrors  may  be  deposited  on 
mica,  porcelain,  quartz,  Iceland  spar,  platinum,  &c. 

The  electrical  resistance  of  several  sorts  of  silver  mirrors  decreases 
considerably  as  time  elapses.  There  is  no  such  decrease  in  the  case 
of  mirrors  reduced  by  milk  sugar  or  by  Martin's  method. 
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The  allotropic  mirror  silver  may  easily  be  converted  into  ordinary 
silver  by  heat,  light,  chemical  reagents,  &c. 

The  mirror  silver  and  other  allotropic  preparations  show  an  initial 
difference  of  potential  of  about  O'l  volt  against  ordinary  silver  in 
dilute  acids,  the  allotropic  modification  being  the  positive  pole.  The 
difference  is  smaller  in  silver  nitrate  solution,  and  the  ordinary  silver 
is  then  the  positive  pole. 

All  the  properties  of  mirror  silver  indicate  that  in  its  original 
modification  it  is  identical  with  solid  colloidal  silver. 

The  black  silver  sponge  obtained  by  reducing  silver  nitrate  solution 
with  zinc  passes  into  a  grey  modification  on  contact  with  acids. 
This  transformation  is  accompanied  by  an  increase  in  the  electric  con- 
ductivity. J.  W. 

Method  of  Formation  of  Silver  Nitride.  By  A.  Angeli 
(GazzeUa,  23,  ii,  292 — 294). — On  adding  a  saturated  hydrazine  sulph- 
ate solution  to  a  cold  saturated  solution  of  silver  nitrite,  the  liquid 
immediately  becomes  turbid,  and  silver  nitride  separates  in  white 
needles.  The  reaction  probably  proceeds  in  accordance  with  the  fol- 
lowing equations. 

NH^-NHa  4-  HNO2  =  NH2-N:]S'-0H  +  H^O. 
NH2-N:N-0H  =  N3H  +  H2O. 

This  simple  method  of  preparing  the  salt  forms  a  very  striking 
lecture  experiment,  and  may  be  very  rapidly  performed. 

W.  J.  P. 

Preparation  of  Cuprous  Oxide.  By  E.  J.  Russell  (Chem.  News, 
68,  308). — A  fairly  concentrated  solution  of  copper  sulphate  along 
with  excess  of  sodium  chloride  is  thoroughly  reduced  by  treatment 
with  gaseous  sulphurous  anhydride,  the  excess  of  the  latter  is  then 
expelled  by  heating,  and  solid  sodium  carbonate  is  added  to  the 
hot  solution  ;  bright  red  cuprous  oxide  is  precipitated  and  is  readily 
washed  by  decantation.  D.  A.  L. 

Stability  of  Dilute  Solutions  of  Mercuric  Chloride.    By  L. 

ViGNON  {Compt.rend.,  117,  793 — 795). — Aqueous  solutions  containing 
0*1  per  cent,  of  mercuric  chloride  gradually  deposit  a  white  precipi- 
tate if  exposed  to  the  air,  but  remain  practically  unchanged  for  many 
days  in  well  closed  vessels.  In  presence  of  magenta  or  indigo- 
carmine  the  quantity  of  precipitate  formed  in  a  given  time  is  reduced, 
and  in  this  respect  indigo-carmine  is  a  better  preservative  than 
magenta.  In  presence  of  O'l  per  cent,  of  hydrochloric  acid  of  22",  or 
of  1  per  cent,  of  sodium,  ammonium,  or  potassium  chloride,  the  solu- 
tion remains  practically  unchanged  for  a  much  longer  time. 

C.  H.  B. 

Stability  of  Mercuric  Chloride  Solutions.  By  Tanret 
{Compt.  rend.,  117,  1081 — 1082). — The  formation  of  a  white  precipi- 
tate in  dilute  solutions  of  mercuric  chloride  (preceding  abstract)  is 
due  to  the  presence  of  ammonia  in  the  atmosphere,  and  does  not  take 
place  with  pure  air  even  when  large  quantities  of  the  latter  are  passed 
through  the  liquid.  0.  H.  B. 
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Action  of  MercuroTis  Chloride  on  Silver  Chloride  in  presence 
of  Ammonia.  By  U.  Antony  and  G.  Turi  (Gazzetta,  23,  ii,  231 — 
237). — Pesci  (Abstr.,  1892,  685)  has  shown  that  the  black  precipitate 
obtained  by  treating  mercurous  chloride  with  ammonia  contains 
metallic  mercury  ;  this  observation  explains  the  well-known  fact  that, 
on  adding  ammonia  to  the  white  precipitate  obtained  with  hydro- 
chloric acid  in  a  mixed  solution  of  silver  and  mercurous  salts,  silver 
is  retained  in  the  black  precipitate.  If  the  precipitate  remains  long 
in  contact  with  ammonia,  the  reaction  represented  by  the  following 
equation  may  occur : — 

4HgCl  +  4AgCl  +  8NH3  =  2(NHg2Cl,NH4Cl)  +  4Ag  +  4NH4CI. 

On  repeatedly  washing  the  mixture  of  silver  chloride  and  mercurous 
chloride  with  ammonia  solution  on  a  filter,  a  residue  was  ultimately 
obtained  which  contained  1'16  per  cent,  of  silver,  instead  of  30  per 
cent,  as  indicated  by  the  above  equation.  When,  however,  the  mixed 
chlorides  precipitated  from  a  solution  containing  excess  of  silver  salt 
were  digested  with  ammonia  for  some  time,  the  resulting  precipitate 
was  found  to  contain  the  quantity  of  silver  indicated  by  the  equation. 
During  a  qualitative  analysis,  therefore,  if  silver  is  not  found  in  the 
filtrate  from  this  black  j  recipitate,  the  latter  should  be  examined  for 
the  metal.  W.  J.  P. 

Sublimation  of   Red  and    Yellow  Mercuric    Iodides.     By 

Berthelot  (Compt.  rend.,  117,  827 — 828). — The  author  confirms 
Frankenheim's  statement  that  when  a  mixture  of  red  and  yellow 
mercuric  iodides  is  carefully  heated  on  a  glass  plate  and  allowed  to 
condense  on  another  plate  held  at  a  short  distance  above  it,  the  sub- 
limate is  a  mixture  of  the  red  and  yellow  iodides.  The  result,  how- 
ever, cannot  be  regarded  as  proof  of  the  existence  of  the  red  iodide  in 
the  state  of  vapour.  There  is  little  doubt  that  solid  particles  of  the 
red  iodide  are  mechanically  projected  from  the  lower  plate  to  the 
upper,  and  bring  about  the  immediate  conversion  of  the  yellow  iodide 
that  condenses  in  contact  with  them.  C.  H.  B. 

Action  of  Water  on  Glass.  By  F.  Kohlrausch  (Ber.,  26, 
2998 — 3003). — Analyses  have  been  made  of  the  substances  extracted 
by  water  at  ordinary  temperatures  from  finely  powdered  glass  of 
various  kinds.  A  comparison  of  the  soluble  portion  with  the  original 
glass  shows  that,  in  the  former,  the  relative  quantity  of  alkali 
increases  and  that  of  the  silica  diminishes ;  in  one  case,  the  solution 
contained  three  times  as  much  alkali  and  half  as  much  silica  as  the 
original  glass,  which  was  rich  in  alkali.  With  Bohemian  potash 
glass  (rich  in  silica),  the  discrepancy  was  less.  Both  of  these  glasses 
are  largely  employed  in  the  manufacture  of  chemical  apparatus.  At 
present,  it  is  impossible  to  decide  whether  the  solution  of  the  alkali 
precedes  and  causes  that  of  the  silica,  but  the  author's  experiments 
show  that  practically  they  dissolve  simultaneously. 

A  sample  of  Jena  "  apparatus  "  glass  and  two  of  a  glass  free  from 
alkali  were  examined  in  a  similar  manner,  and,  after  two  months' 
treatment  with  water,  the  solutions  contained   72,  85,  and  57  milli- 
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scrams  per  litre  respectively.  A  flask  of  the  Jena  glass,  after  two 
days  at  ordinary  temperatures,  lost  0'005  milligram,  after  200  days 
0066  milligram,  after  24  hours  at  94°,  0*8  milligram  per  sq.  dm. 
Experiments  were  also  conducted  to  show  the  relative  insulating 
power  of  different  sorts  of  glass  under  varying  conditions  of  atmo- 
spheric moisture ;  glass  of  poor  quality  conducts  after  exposure  for  a 
few  seconds  in  presence  of  40 — 50  per  cent,  of  moisture,  whilst  the 
glass  free  from  alkali  insulates  well  in  presence  of  80  per  cent.  The 
composition  of  the  alkali-free  glass,  in  equivalents  per  cent.,  is  as 
follows:— BaO  =  12,  ZnO  =  37— 46,  AI2O3  =  SS— 37,  B2O3  = 
13—15,  SiOa  =  65—68.  J.  B.  T. 

Nitro-metals.  By  P.  Sabatier  and  J.  B.  Senderens  {Bull.  Soc. 
Chim.,  [3],  9,  669—674;  compare  Abstr.,  1892,  1390;  1893,  ii,  374). 
— Nitro-cohalt. — This  substance  is  best  prepared  from  cobalt  reduced 
at  a  low  temperature.  Nitrogen  peroxide,  suitably  diluted  with 
nitrogen,  is  passed  over  the  reduced  metal  in  the  reduction  tube, 
when  black  nitro-cobalt,  CoaNOz,  is  formed.  Water  acts  on  nitro- 
cobalt  very  vigorously,  but  gives  less  nitric  oxide  than  with  nitro- 
copper.  A  solution  of  cobalt  nitrate  containing  very  little  nitrite  is 
produced,  with,  sometimes,  a  precipitate  of  bluish-green,  insoluble 
basic  nitrite  mixed  with  cobalt.  Heated  in  a  current  of  nitrogen, 
nitrous  fumes  are  first  evolved,  and  then  decomposition  takes  place 
with  almost  explosive  violence,  a  residue  of  metallic  cobalt  and  oxide 
being  formed.  Nitro-cobalt  explodes  when  mixed  with  combustible 
matter. 

Nitro-nickel. — This  compound  resembles  the  cobalt  compound  in 
method  of  formation  and  properties  ;  it  has  always  been  obtained 
mixed  with  oxide.  It  appears  to  give  no  special  reaction  with  carb- 
onic oxide. 

Nitroiron. — This  substance  is  much  more  difficult  to  prepare. 
Some  nitric  peroxide  is  first  absorbed,  and  then  deflagration  takes 
place,  even  in  a  much  diluted  atmosphere  of  nitric  peroxide. 

W.  T. 

Chromium  Sulphates  and  Double  Sulphates.  By  T.  Klobb 
(Bull.  Soc.  GUm.,  [3],  9,  663— 668).— The  double  sulphate, 
Cr2(S04)3,3(NH4)2S04,  has  been  prepared  by  adding  chromic  oxide  to 
a  large  excess  of  ammonium  sulphate  kept  in  a  state  of  quiet  fusion. 
In  this  case,  a  clear,  green,  crystalline  powder  is  obtained,  whilst  if 
violet  ammonium  chromium  alum  is  substituted  for  the  oxide,  a  pul- 
verulent powder  is  obtained  not  so  readily  washed.  It  forms  needles, 
0'05  mm.  long,  and  short  spindles.  The  crystals  are  but  slightly 
attacked  by  boiling  water,  not  acted  on  by  a  concentrated  solution  of 
ammonium  sulphate,  and  completely  decomposed  by  boiling  potash. 
Boiling  concentrated  sulphuric  acid  gives  Traube's  red  sulphate.  The 
salt  is  not  decomposed  by  heating  at  350°  on  a  lead  bath,  but  takes 
a  transient  violet  colour.  By  calcination,  it  yields  a  very  adherent, 
light  oxide. 

The  double  sulphate,  Cr2(S04)35(NH4)2S04,  is  formed  if  the  preced- 
ing preparation  be  heated  so  far  as  to  volatilise  most  of  the  ammonium 
sulphate.    It  forms  tabular,  hexagonal  crystals,  which  are  more  stable 
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than  the  needles  described  above,  as  they  are  not  attacked  by  boiling: 
water  or  concentrated  hydrochloric  acid  ;  boiling  potash  (sp.  gr.  I'S) 
acts  on  them  but  very  slowly.  Heat  and  concentrated  sulphuric  acid 
Lave  the  same  action  as  on  the  needles. 

These  double  sulphates  correspond  with  the  ferric  ammonium 
sulphates  obtained  by  Lachand  and  Lepierre.  They  may  be  viewed 
as  derivatives  of  Recoura's  chromosulphuric  acid,  H2Cr2(S04)4,  and 
chromotrisulphuric  acid,  H2Cr2(S04)6  (Abstr.,  1898,  ii,  470).^ 

Attempts  to  prepare  the  corresponding  potassium  and  sodium  salts 
failed  as  the  chroinosulphates  could  not  be  obtained  free  from  am- 
monia;  potassium  chromotrisulphate  is  obtained  by  fusing  potassium 
chromium  alum  with  excess  of  ammonium  sulphate  and  potassium 
sulphate. 

The  red  sulphate  of  chromium,  referred  to  above,  prepared  in  three 
different  ways,  has  the  formula  Crgf  804)3,  and  is,  therefore,  a  normal 
salt.  It  is  a  powder,  rose-coloured  in  daylight,  but  appears  green  by 
gas-light.  W.  T. 

Complex  Acids  derived  from  Molybdic  acid  and  Titanic  and 
Zirconic  acids.  By  E.  Pochard  (Compt.  rend.,  117,  788 — 790). — 
When  hydroflu(»silicic  acid  is  added  to  a  warm  solution  of  ordinary 
ammonium  molybdate,  the  latter  becomes  yellow,  and,  on  cooling, 
deposits  a  crystalline  precipitate,  if  the  solution  is  not  too  dilute. 
If  hydrochloric  acid  is  added  to  a  dilute  solution  even,  there  is 
an  immediate  precipitation  of  the  silicomolybdate, 

2(NH4)20,Si02,12Mo03, 

described  by  Parmentier.  Part  of  the  molybdate  is  converted,  at  the 
same  time,  into  oxylluormolybdate. 

Ammonium  silicofluoride  can  be  substituted  for  hydrofluosilicic  acid, 
and  a  precisel}'  similar  method  yields  titanomolybdates  and  zircono- 
molybdates. 

Ammonium  titan omolyhdate,  2(XH4)20,Ti02,12Mo03  +  IOH2O,  is 
obtained  by  adding  ammonium  titanofluoride  solution  to  ammonium 
molybdate  solution  until  the  intensity  of  the  yellow  colour  no  longer 
increases,  and  then  adding  hydrochloric  acid.  It  is  completely 
insoluble  in  solutions  of  ammonium  salts,  but  dissolves  in  water  and 
in  acids,  and  crystallises  in  small,  yellow  octahedra,  which  act 
strongly  on  polarised  light. 

Potasshim  titanomolyhdate,  2K20,Ti02,12Mo03  +  I6IT2O,  is  an 
efflorescent  salt,  obtained  in  yellow  prisms  by  adding  potassium 
chloride  to  a  hot  concentrated  solution  of  the  preceding  compound 
and  allowing  the  liquid  to  cool. 

Titanomolyhdic  add,  Ti02,I2Mo03,22H20,  crystallises  in  golden- 
yellow  octahedra,  melting  at  about  60°,  and  very  soluble  in  water. 
It  is  obtained  by  adding  hydrochloric  acid  to  mercurous  titanomolybr 
date,  which  is  prepared  from  one  of  the  preceding  salts  by  double 
decomposition.  A  more  rapid  method  is  to  agitate  with  ether  an 
aqueous  solution  of  the  ammonium  salt  acidified  with  hydrochloiic 
acid  and  allow  the  heavy  ethereal  solution  to  evaporate  spontaneously. 

Zirconomolyh dates  are  obtained  in  a  similar  way  and  are  strictly 
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analogous  in  composition.  The  ammonium  salt  crystallises  witli 
IOH2O  in  yellow  octahedra,  and  the  potassium  salt  with  I8H2O  in 
efflorescent,  yellow  prisms.  C.  H.  B. 

Action  of  some  Metals  on  Acid  Solutions  of  their  Chlorides. 
By  A.  DiTTE  and  R.  Metznee  (Gompt.  rend.,  117,  691 — 694).— When 
a  bar  of  tin  is  placed  in  a  vessel  containing  a  concentrated  solution  of 
stannous  chloride  in  hydrochloric  acid,  on  the  top  of  which  is  a  layer 
of  water,  crystals  of  tin  rapidly  form  on  the  bar  in  the  neighbourhood 
of  the  surface  of  separation  of  the  two  liquids.  The  system,  as  thus 
arranged,  clearly  consists  of  two  identical  electrodes  immersed  in  two 
different  liquids,  and  the  two  sources  of  electromotive  force  are  the 
action  of  the  acid  on  the  tin  and  the  diffusion  of  the  acid  into  the 
supernatant  water.  If  a  bar  of  tin  is  placed  simply  in  a  hydrochloric 
acid  solution  of  stannous  chloride,  no  crystals  are  formed ;  if  a  thin 
layer  of  water  is  poured  on  the  solution,  it  mixes  with  the  subjacent 
liquid  and  becomes  a  conductor;  if  the  layer  of  water  is  deep,  it  has 
its  highest  conductivity  at  the  surface  of  separation,  and  the  conduc- 
tivity decreases  gradually  in  a  vertical  direction  as  the  upper  surface 
of  the  water  is  approached,  and,  since  the  current  traversing  succes- 
sive layers  of  the  liquid  diminishes  in  a  similar  manner,  the  size  of 
the  tin  crystals  shows  corresponding  variations,  the  deposit  changing 
from  well-defined  crystals  to  a  spongy,  grey  mass,  and,  finally,  in  the 
highest  layers,  to  a  very  finely  divided  black  powder. 

Above  the  surface  of  separation,  the  bar  of  tin  merely  plays  the 
part  of  the  negative  electrode,  and  can  be  replaced  by  any  other  con- 
ductor without  any  alteration  in  the  phenomena.  If,  on  the  other 
hand,  the  metal  rod  or  bar  consists  of  two  parts  separated  by  some 
insulating  material,  and  the  latter  lies  on  the  surface  of  separation, 
no  formation  of  crystals  takes  place  until,  by  the  progress  of  diffusion, 
the  upper  and  lower  parts  of  the  rod  are  put  into  communication  by 
two  conducting  liquids  of  different  composition.  The  formation  of 
the  crystals  is  dependent  on  the  action  of  the  hydrochloric  acid  on  the 
tin ;  no  similar  effect  is  produced  by  a  solution  of  stannous  chloride 
containing  no  free  acid.  It  is  also  dependent  on  the  energy  developed 
by  the  diffusion  of  the  acid  into  the  supernatant  water,  neither  cause 
alone  being  sufficient  to  electrolyse  the  stannous  chloride. 

Similar  phenomena  are  observed  with  cadmium  chloride  and  cad- 
mium, the  metal  being  attacked  with  difficulty  by  very  dilute  hydro- 
chloric acid,  but  zinc,  which  is  easily  attacked  by  the  dilute  acid, 
does  not  give  similar  results.  Nickel  gives  negative  results,  probably 
because  the  surface  of  the  metal  becomes  polarised,  and  antimony 
and  bismuth  give  negative  results  because  they  are  not  attacked  by 
hydrochloric  acid.  C.  H.  B. 

Solidification  of  Dilute  Solutions  of  Antimony  in  Tin.  By 
F.  W.  KtJSTER  {Zeit.  physikal.  Chem.,  12,  508 — 513). — Heycock  and 
Neville  (Trans.,- 1890,  376)  were  the  first  to  point  out  that  the  solidi- 
fying points  of  dilute  solutions  of  antimony  in  tin  are  higher  than 
that  of  pure  tin,  a  result  which  they  explain  by  assuming  the  forma-, 
tion  of  solid  solutions  in  these  cases.     The  author  shows  that  this  is 
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most  probably  an  instanne  of  isomorplious  mixture  simflar  to  tlioseX 
which  he  has  himself  investigated  (Abstr.,  1890,  1209).  H.  C. 

Action  of  Water  on  Disodimn  Platinum  Thioplatinate.  New 
Thioplatinum  Salts.  By  R.  Schneider  (J.pr.  Chem.,  [2],  48,  411 — 
424;  compare  Abstr.,  1892,  944). — When  disodium  platinum  thio- 
platinate, 2N'a2S,2PtS,PtS.,  (Annalen,  138,  618)  is  heated  with 
water,  with  exclusion  of  air,  a  deep-red  solution  and  an  insoluble 
residue  are  obtained.  The  solution  contains  sodium  thioplatlnosate, 
KagPtS^,  which,  however,  is  speedily  decomposed  in  accordance  with 
the  equation  SNa^PtSa  +  4H2O  =  2H2PtS2,N"a2PtS2  +  4NaH0.  The 
insoluble  residue  consists  of  the  salt  sodiiwi  platinum  thioplatinate, 
IS'a^S,PtS,2PtS2,  a  microcrystalline,  kermes-brown  powder,  which  is 
decomposed  by  air  with  the  formation  of  sodium  carbonate  and  plati- 
num bisulphide,  and  by  hydrochloric  acid  with  liberation  of  the  corre- 
sponding acid,  H2S,PtS,2PtS2.  A.  G.  B. 


Mineralogical   Chemistry. 


Native  Copper  from  Yunnan  (China).  By  W.  Gowland 
(Chem.  News,  68,  307). — A  specimen  of  remarkably  tough  native 
copper,  consisting  of  a  flat,  nodular  nucleus,  without  crystalline 
i<tructure,  and  weighing  208'6  grams,  but  encircled  by  in  crusting 
1  ayers  of  cuprite  and  green  copper  carbonates  weighing  89'5  grams, 
was  obtained  from  an  outcrop  in  the  province  of  Yunnan,  China. 
The  metal  was  found  to  be  free  from  gold,  lead,  arsenic,  antimony, 
bismuth,  nickel,  and  cobalt,  but  to  contain  0"028  per  cent,  of  iron 
and  0"026  per  cent,  of  silver;  it  being  purer  than  the  electrolytic 
copper  at  the  author's  disposal,  a  direct  determination  of  copper  was 
not  made,  but  by  difference  the  percentage  of  copper  was  found  to 
be  99*946 ;  it  therefore  surpasses  in  purity  many  specimens  of  native 
copper  hitherto  examined,  and  in  fact  may  be  classed  with  the  Lake 
Superior  and  Chilian  specimens.  D.  A.  L. 

Nickel  Arsenide.  By  E.  Waller  and  A.  J^  Moses  (Jahrh.  f. 
Min.,  1894,  i,  Ref.  17,  from  School  of  Mines  Quart.,  I4,  49— 51).--Tlie 
ore  from  a  mine  18  miles  from  Silver  City,  New  Mexico,  consists  of 
dendritic  native  silver,  enclosed  in  a  gi'ey,  brittle  arsenide,  which  is 
found  in  a  matrix  of  spathic  iron  ore.  The  hardness  of  the  nickel 
compound  is  5,  its  streak  black,  and  its  structure  granular. 
Analysis  gave  results  which,  on  the  assumption  that  silica  and  silver 
were  present  as  impurities,  were  as  follows  : — 

As.  Ni.  Co.  Fe. 

78-67  12-25  616  292 

These  results  correspond  with  those  demanded  by  the  formula  for 


MIKERALOGICAL  CHEMISTRY. 


99 


skntterudite,  in  which,  cobalt  is  replaced  by  nickel  and  iron.  The 
authors,  therefore,  propose  the  name  of  nickel-shutterudite  for  this 
mineral.  B.  H.  B. 

Natural  Oxides  of  Manganese.  By  A.  Gorgeu  {Bull.  Soc. 
Ghim.,  [3],  9,  650 — 661). — Manganites. — Four  well-crystallised 
samples  of  manganite  from  Ilefeld  (Hartz)  gave  analyses  as 
follows  : — 


SiOs. 

re203,Al203. 

BaO. 

PbO,CiiO. 

CaO.        KjO^NasO, 

I. 

0-25 

0-35 

0-15 

0-10 

0-10           0-30 

II. 

0-45 

0-25 

0-30 

0-10 

0-20          0-20 

III. 

015 

0-30 

— 

010 

trace         01 5 

lY. 

0-05 

0-25 

— 

0-05 

0-15           0-25 

MnO.         0 

in  excess. 

H2O. 

Total. 

I. 

79-40 

9-25 

10-40 

100-30 

II. 

79-35 

9-40 

10-10 

100-35 

III. 

79-90 

9-15 

10-45 

100-20 

IV. 

80-05 

10-15 

9-40 

100-35 

II  has  sp.  gr.  4-34,  hardness  3*5  ;  III  has  sp.  gr.  4-39,  hard- 
ness 35. 

The  percentages  of  water,  and  of  oxygen  in  excess  of  that  required 
to  form  MnO  agree  with  the  formula,  MnOajMnOjHaO,  excepting 
sample  lY  which  appears  to  have  begun  to  pass  into  pseudomorphio 
pyrolasite.  The  mineral  is  represented  as  manganous  hydrogen 
manganite,  because  concentrated  boiling  nitric  acid  dissolves  half  the 
manganese  on  repeated  treatment  of  the  very  finely  powdered 
mineral. 

Hausmannites. — Three  samples  from  Ilmenau  were  examined ;  they 
each  gave  a  red  streak  and  appeared  to  be  free  from  other  oxides  of 
manganese.  The  most  noteworthy  point  is  the  presence  of  zinc 
oxide,  not  hitherto  noticed  excepting  in  the  silicates,  although  the 
author  has  found  1 — 2  per  cent,  in  diallogite  form  Dietz.  The 
outer  friable  portion  of  sample  I  contained  8-30  per  cent,  of  zino 
oxide.     Analyses  gave  : — 


I. 

I. 

Si02.         P2O5. 
0-30      trace 
1-45       0-05 

013        — 

ZnO. 

I.  8-60 

II.  100 

III.  7-20 

SO3.       CO2. 
trace     trace 
0-10      015 

MnO. 
83-40 
88-10 
85-40 

FeoOg.AlaOg.    CaO.      MgO. 
'0-30         0-10       — 
0-70        0-55      0-45 

K20.Na30, 
0-40 
0-20 

I. 

—                 0-20 

0.            H2O.           Total. 
7-05        0-05         10020 
6-65        trace          91^-40 
7-03        0-16        100-12 

trace 

II  has  sp.  gr.  4  77  ;  III  has  sp.  gr.  4*91,  hardness  45 — 5. 

Allowing  for  the  oxide  of  zinc,  concentrated  nitric  acid  extracts 
two-thirds  of  the  manganese ;  hence  the  formula  of  the  mineral  is 
Mn02,2E/0,  where  R  represents  Mn  partly  replaced  by  Zn. 
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Braunites. — T-wo  well-crystallised  specimens  of  braunite  were  ana- 
lysed : — I  from  Saint-Marcel  (Piedmont),  hardness  6 — 6*5  ;  sp.  gr. 
4'76  ;  and  II  from  Schwarzenbur^,  hardness  G'O;  sp.  gr.  4-83.  No.  I 
is  the  only  oxide  examined  in  which  cobalt  occurs. 


Gangue.    SiOa-        MnO.          0. 

I.  2-80      9-40       74-68      7-50 

II.  0-60     8-15      80-40      8-35 

FejOs. 
3-80 
0-30 

CaO. 
0-50 
1-20 

PbO,CuO.     CoO. 
015         0-30 
0-85          — 

MgO.     KgO.NasO.       BaO. 

V.                                                    J 

P2O5. 

H2O. 

Total. 

I.                1-00               trace 
II.    trace         020          0-20 

0-05 

0-20 
0-20 

100-30 
99-65 

These  analyses  indicate  the  formula  (MnSi)02R0  for  braunite, 
where  Si02  partly  replaces  Mn02  and  E,  is  chiefly  manganese.  Boil- 
ing dilute  solutions  of  soda  or  potash  have  very  little  action  on  finely 
powdered  braunite ;  hence  silica  is  not  present  in  the  free  state.  As 
the  mineral  is  completely  decomposed  by  hydrochloric  acid,  rhodonite 
(Si02,MnO)  is  not  present.  Dilute  nitric  acid  (1  :  9)  has  hardly  any 
action  on  the  Saint-Marcel  braunites ;  hence  tephro'ite  (S102,2MnO) 
is  absent.  Raramelsberg's  formula,  SiOzjMnOg  -h  2(Mn02,2MnO), 
does  not  correspond  with  the  above  analyses. 

The  gangue  has  been  deposited  later  than  the  main  substance  in 
each  of  the  minerals  examined,  for  the  crystals  show  no  evidence  of 
penetration  by  the  gangue,  whereas  the  gangue  surface  corresponds 
with  the  projecting  angles  of  the  mineral  crystals.  W.  T. 

Heintzite.  By  0.  Ltjdecke  {Jahrl.  f.  Min.,  1894,  i,  Ref.  19; 
from  Zeitschr.  f.  JNaturw.,  1892,  1 — 8). — The  author  admits  that  his 
heintzite  from  the  pinnoite  of  Stassfurt  (Abstr.,  1891,  528),  Feit's 
microcrystalline  kaliborite  from  Sclimidtmannshall  (Abstr.,  1892, 
791),  and  Milch's  hintze'ite  (Abstr.,  1891,  528)  do  not  differ  from  one 
another.  The  composition  of  the  three  is  2K2B6O10  +  9MgB407  + 
39H2O.  Crystallographical  measurements  support  this  view.  The 
name  of  heintzite  has  priority.  B.  H.  B. 

Microchemical  Investigation  of  Minerals.  By  J.  Lemrerg 
Jahrb.  /.  Min.,  1894,  Ref .  7  ;  f  i-om  Zeit.  dentsch.  geol.  Ges.,  1892,  224— 
242). — The  author  describes  various  microchemical  tests  for  dis- 
tinguishing scapolite,  hauyn,  eudialyte,  chabasite,  and  other  minerals. 

B.  H.  B. 

Cordierite  in  an  Eruptive  Rock  of  South  Africa.    By  Gr.  A. 

'F.  MoLENGKAAFF  (Jahrb.  /.  Min.,  1894,  i,  Mem.  79—91). — The  rock 
described  was  obtained  from  the  Cornelis  River,  near  Harrismith,  in 
the  Orange  Free  State.  It  resembles  most  closely  a  diabase,  and 
apparently  forms  a  dyke  in  the  Stormberg  beds.  Under  the  micro- 
scope, it  is  seen  to  be  composed  of  glass  in  which  crystals  of  spinel, 
cordierite,  and  augite  occur.  Analysis  of  the  rock  gave  the  following 
results.      •  ... 
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SiOo. 

TiOo. 

AI2O3. 

Fe^Og. 

MgO. 

CaO. 

N%0. 

KoO. 

64-54 

0-79 

1916 

7-23 

3-39 

2-47 

0-57 

1-13 

These  results  correspond  with  those  given  by  Osann  for  the 
cordierite-bearing  mica  andesite  of  Hoyazo.  The  South  African 
rock  increases  the  far  from  numerous  examples  of  the  occurrence  of 
cordierite  in  eruptive  rocks.  B.  H.  B. 

Melanite  from  Missouri.  By  E.  H\worth  (Zeit.  Kryst.  Min.,  22, 
428;  ir om.  Proc.  Kansas  Acad.  Sci.). — Melanite  occurs  in  brownish- 
black  crystals  in  cavities  produced  by  solfataric  action  on  a  basic  vein 
rock  on  the  eastern  fork  of  the  Black  River,  Reynolds  Co.  The  rock 
consists  of  tricllnic  felspar  and  green  fibrous  hornblende  in  a  vitreous 
ground  mass.     Analysis  of  the  melanite  gave 

SiOg.        MnO.       FeoOg.       AlsO.,.       CaO.         MgO.  Total. 

33-88      0-20      29-35       5-53      30-71       0-63       100-30 

Its  sp.  gr.  is  3*6.  This  is  the  first  recorded  occurrence  of  garnet 
m  Missouri.  B.  H.  B. 

Iron  Ore  Deposit  in  North  Sweden.  By  W.  Petersson  and  H. 
Sjogren  (Jahrh.  f.  Min.,  1894,  i,  Ref.  88—89;  from  GeoL  Foren. 
Fork.,  15,  45 — 63,  140 — 143). — The  deposit  described,  known  as  the 
Routivare  Iron  Mountain,  is  situated  about  9  miles  from  Quickjokk, 
in  the  Swedish  province  of  Norrbotten.  The  ore  (Analysis  I)  consists 
of  titaniferous  magnetite  associated  with  green  spinel,  olivine,  and 
talc.  The  rock  (Analysis  II)  in  which  it  occurs  is  a  highly  altered 
gabbro. 

SiOo.        TiOo.      AI2O3.     CrjOg.     FeA.       FeO.      MnO.      MgO.      CaO. 

I.     40*8     14-25       6-40     0-20     3343     34-58     0-45      3-89      0-65 

II.  47-37      0-25     23-22     039       —         642     0'28      8-67      6'86 

K2O.        NaoO.       H.O.         P2O5. 
I.  0-15        0-29         1-32        0-016 
II.  0-63         3-25         3-25  — 

The  mineralogical  constituents  of  the  ore  are  as  follows.  (1) 
Titaniferous  magnetite,  the  main  component ;  (2)  ilraenite  ;  (3) 
spinel;  (4)  olivine;  (5)  pyroxene;  (6)  chlorite;  and  (7),  as  acces- 
sory constituents,  magnetic  pyrites  and  apatite.  B.  H.  B. 

Diabase  from  Rio  de  Janeiro.  By  E.  0.  Hovey  (Jahrh.  f.  Min., 
1894,  i,  Ref.  80—81  ;  from  Min.  petr.  Mitth.,  13,  211— 221).— In  the 
vicinity  of  Rio  de  Janeiro,  numerous  veins  of  diabase  occur,  whose 
width  varies  from  a  few  inches  up  to  20  yards.  The  structure 
and  character  of  these  veins  vary  according  to  the  thickness  from 
the  gabbro  structure,  with  holocrystalliae  development  in  the  widest, 
through  the  ophitic  to  porphyritic  texture  and  hypocrystalline 
development  in  the  narrowest.  The  author  gives  the  results  of 
analyses  of  the  two  extreme  varieties.  Augite  occurs  in  two  forms, 
namely,  ordinary  diabase-augite  and  augite  resembling  salite.    A  com- 
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parison  of  true  salite  from  Sala,  in  Sweden,  proves,  however,  that  the 
salite-like  augite  of  the  diabase  of  Rio  de  Janeiro,  New  Haven,  New- 
Jersey,  and  Cape  Blomedon  is  not  salite.  B.  H.  B. 

Sulphuretted  Water  from  Alexeiewsk.  By  N.  Saytzeff  (/. 
pr.  Chem.,  49,  518 — 521). — Alexeiewsk  is  about  20  versts  from 
Samara  and  5  to  6  from  Schmischlaewka.  The  mineral  water  is 
clear  and  colourless,  and  has  a  strong  odour  of  hydrogen  sulphide,  a 
faintly  saline  taste,  and  a  faintly  acid  reaction.  On  exposure  to  air, 
it  becomes  milky,  through  separation  of  sulphur,  accompanied  by  a 
flocculent,  black  precipitate.  The  sp.  gr.  is  1-00141  at  14°.  The 
temperature  of  the  spring  is  9'3°.    The  water  contains  in  10,000  parts 

K2SO4.        Na2S04.      NasSgOa.        CaS04.         CaCOj.        MgS04.        MgCla. 
0-1556      1-1302      0-1036      13-5843      2-7287      1-7706      0-2550 

SiOj.  PeoOg.  SH2. 

0-1387        0-1083        0-1354 

E.  C.  R. 
Water  and  Sea-bottom  Deposits  from  the  Eastern  Mediter- 
ranean. By  K.  Natterek  {Monatsh.,  14,  624—673 ;  compare 
Abstr.,  1893,  ii,  216). — The  auther  gives  details  of  analyses  of  water 
and  sea-bottom  deposits,  examined  during  the  voyage  of  the  ship 
*'  Pola  "  in  the  Eastern  Mediterranean  durinor  1893.  Gr.  T.  M. 
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Respiratory  Exchange.  By  A.  Magnus- Levy  (Pfluger's  Archiv,  55, 
1 — 126). — This  is  a  very  complete  account  of  experiments  on  animals 
and  men,  to  show  the  effect  of  inanition  and  diets  of  different  kinds 
— fats,  carbohydrates,  proteid,  bone,  meat,  mixed  diet — on  the  re- 
spiratory interchanges.  The  calorimetric  value  of  foods  is  also 
discussed.  The  methods  of  experiment  are  fully  described.  The 
most  important  result  appears  to  be  the  absolute  and  relative  increase 
of  gas  exchange  and  strength,  if  a  proteid  diet  is  continued  for  some 
time.  W.  D.  H. 

Absorption  and  Elimination  of  Hydrogen  and  Nitrous 
Oxide.  By  N.  Gr^hant  {Com'pt.  rend.  Soc.  biol,  1893,  616—618).— 
A  dog  was  allowed  to  breathe  a  mixture  of  hydrogen  and  oxygen 
(4  to  1)  ;  five  minutes  after,  some  blood  was  collected,  and  it  was 
found  that  the  nitrogen  normally  obtainable  from  blood  was  replaced 
by  hydrogen ;  in  a  few  minutes  this  was  replaced  by  nitrogen  when 
the  dog  was  allowed  to  breathe  air  again. 

Another  animal  was  allowed  to  breathe  a  mixture  of  126  litres  of 
nitrous  oxide  and  33  of  oxygen.  The  blood  gases  obtained  from 
100  c.c.  of  blood  amounted  to  792  c.c,  of  which  428  was  carbonic 
anhydride,  78  oxygen,  2*1  nitrogen,  and  264  nitrous  oxide.     The 
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mixture  did  not  produce  anaesthesia,  on  account  of  the  admixture 
with  oxygen,  as  P.  Bert  showed.  The  animal  was  then  allowed  to 
breathe  air,  and  the  blood  gases  analysed  at  intervals ;  the  quantity 
of  carbonic  anhydride  and  of  oxygen  fell  and  rose  respectively  to  the 
normal,  while  the  foreign  gas  rapidly  disappeared,  so  that,  in  half-an- 
hour's  time,  none  was  left  in  the  blood,  W.  D.  H. 

Pancreatic  Ferments.  By  A.  Dastre  (Gompt.  rend.  Soc.  Biol., 
1893,  648 — 651). — The  experiments  described  show  the  independence 
of  the  two  principal  ferments  contained  in  pancreatic  juice,  amy  lop- 
sin,  and  trypsin.  Three  hypotheses  are  advanced  as  possible  expla- 
nations ;  these  are  as  follow  : — 

1.  The  amylolytic  ferment  is  more  soluble  and  diffusible  than  the 
proteolytic  ferment,  and  so  less  firmly  held  by  the  glandular  cells.  The 
first  macerations  of  the  gland  substance  remove  it  almost  completely. 

2.  The  production  of  ferments  by  the  pancreatic  cell  is  successive  ; 
it  is  an  operation  of  two  acts,  of  which  the  first  is  the  formation  of 
amylopsin,  the  second  of  trypsin. 

3.  The  two  ferments  are  produced  at  the  same  time,  but  the  tryptic 
one  is  in  the  condition  of  zymogen,  only  acquiring  its  fermentative 
activity  after  more  prolonged  contact  with  the  products  of  the 
cellular  activity  of  the  gland.  W.  D.  H. 

Conversion  of  Maltose  into  Dextrose.  By  M.  C.  Tebb  (/. 
Physiol.j  15,  421 — 432). — Dried  pancreas,  mucous  membrane  of  the 
small  intestine,  Peyer's  patches,  lymphatic  glands,  salivary  glands, 
liver,  kidney,  stomach,  spleen,  and  striated  muscle  possess  the  power 
of  converting  maltose  into  dextrose.  The  relative  activities  are  ex- 
pressed in  the  following  numbers  : — The  proportion  of  maltose  to 
dextrose  in  similar  specimens  being  for  the  intestine  1  :  321  ;  for  the 
spleen,  1  :  135 ;  for  lymphatic  glands,  1  :  093  ;  for  the  liver,  1  :  0*8 ; 
for  Peyer's  patches,  1  :  0-64 ;  for  the  kidney,  1  :  0'66 ;  for  the 
stomach,  1  :  045  ;  for  pancreas,  1  :  0'31  ;  for  the  salivary  glands, 
1  :  0'2I ;  for  muscle,  1  :  0'2.  The  small  intestine  is,  therefore,  the 
most  active.  Serum,  bile  (slightly),  and  Benger's  pancreatic  fluid 
(slightly)  also  act  in  the  same  way.  Peyer's  patches,  to  which 
Brown  and  Heron  attributed  a  powerful  action  in  this  direction,  are 
seen  to  be  very  feeble.  W.  D.  H. 

Action  of  Carbonic  Anhydride  on  the  Diastatic  Ferments  of 
the  Animal  Body.  By  W.  Ebstein  and  C.  Schulze  (Virchow's 
Archiv,  134,  475 — 500). — The  ferments  investigated  were  the 
diastatic  ferments  of  saliva,  of  the  pancreas,  blood-serum,  muscle, 
kidney,  and  liver.  In  a  neutral  solution,  carbonic  anhydride  hinders 
their  activity ;  it  appears  to  act  like  other  weak  acids  in  a  corre- 
sponding degree  of  dilution,  although  in  a  few  experiments  with 
saliva  a  slight  increase  in  its  activity  was  noted. 

In  an  alkaline  solution,  carbonic  anhydride  neutralises  some  of  the 
alkali,  and  thus  increases  the  activity  of  the  ferment.  In  an  alkaline 
solution  of  0021  per  cent,  sodium  carbonate,  or  0015  per  c(^nt. 
disodium  hydrogen   phosphate,    certain  salts  play  the  same  role  as 
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carbonic  anhydride,  neutralising  the  hindering  action  of  the  alkaline 
solution.  The  salts  found  in  human  blood-serum  act  thus,  especially 
sodium  chloride,  and  in  a  smaller  degree,  magnesium  phosphate, 
MgHPOi,  also. 

Acidity  equal  to  O'Ol  per  cent,  lactic  acid  stops  the  action  of  the 
diastatic  ferments  of  the  animal  body.  W.  D.  H. 

Influence  of  Chloroform  on  Artificial  Gastric  Digestion.  By 
Dubs  (Virchow's  Archiv,  134,  519 — 640). — Chloroform  has  been 
recommended  by  E,  Salkowski  (Deutsch.  med.  Woch.,  1888,  l^o. 
16)  as  a  means  by  which  organised  ferments  can  be  killed  and 
the  unorganised  ferments  left  still  active.  Bertels  (VircJioiv's 
ArcMv,  130),  however,  found  that  under  certain  circumstances 
chloroform  hinders  the  activity  of  pepsin  in  artificial  digestion 
mixtures.  This  question  is  taken  up  in  the  present  paper  with 
tlie  following  results : — Chloroform  increases  the  activtity  of  pepsin 
in  acid  solutions  in  small  doses,  but  hinders  it  in  large  doses ;  this 
appears  to  be  due  to  the  fact  that  large  doses  of  chloroform  precipi- 
tate pepsin.  The  same  is  true  for  hydrochloric  acid  extracts  of  the 
gastric  mucous  membrane,  except  that  a  greater  concentration  of 
chloroform  (0*6  to  0*7  per  cent.)  is  necessary  to  produce  the  harmful 
effect  on  the  fermentative  action.  This  difference  depends  on  the 
presence  of  proteid  matter  in  the  extracts  of  the  mucous  membrane. 
The  harmful  influenceof  passing  a  stream  of  air  through  the  mixture 
is  quite  analogous.  W.  D.  H. 

Source  of  Animal  Heat.  By  M.  Rubner  (Zeit.  Biol,  30,  73— 
142). — This  paper  contains  (1)  a  very  complete  dissertation  on  the 
various  views  held  by  physicists  and  physiologists  as  to  the  source  of 
animal  heat  from  the  time  of  Lavoisier  onwards ;  (2)  a  description  of 
the  methods  of  animal  calorimetry  and  of  the  special  precautions  taken 
in  the  present  experiments  ;  (3)  a  full  account  of  experiments  on 
animals  on  different  diets.  The  following  table  gives  a  summary  of 
the  results  obtained. 


Condition. 


No. 

of 

days. 


Total  of  the 

calculated  heat 

production. 


Total  of  the  heat 

production  by 
direct  estimation. 


Mean 
percentage 
difference. 


Hunger -| 

Fed  on  fat 

!Fed  on  meat  and  J 
fat t 

Fed  on  meat •< 


5 

2 
5 

8 

12 

6 

7 


129fi-3 
1091  -2 
1510-1 
2492  -4 
3985-4 
2219  -8 
4780  -8 


3305 -2 
1056  -6 
1495  -3 

2488-0 
3958  •4 
227«  -9 
4769  -3 


-1-42 
-0-97 
-0-42 

+  0-43 


In  the  whole  45  days,  the  amount  found  by  the  calorimeter  was 
only  0*47  per  cent,  less  than  that  reckoned  from  the  heat  value  of  the 
food  given.  The  food  given  is  ultimately  the  only  source  of  animal 
heat. 
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The  close  agreement  between  the  heat  pt-odiiction  within  and  with- 
out the  body  is  seen  from  the  following  numbers. 


Heat  value  of  1  gram  of  dry  substance 

Burnt  in  the 
body. 

Burnt  in  Thompson's 
calorimeter. 

Flesh  (1) 

4-059 
4-007 
9-334 
9-353 

4  -000 

Fat  (1) 

4  000 
9-423 

.    (2) 

9  -423 

This  is  not  surprising  nor  anything  new  in  relation  to  fat  ;  but 
with  regard  to  meat,  consisting  as  it  does  so  largely  of  proteid,  the 
close  correspondence  of  physical  and  physiological  heat  values  is  very 
noteworthy.  W.  D.  H. 

Lymph  Formation  during  Muscular  Work.  By  H.  J.  Ham- 
burger {Zeit.  Biul.,  30,  143 — 178). — The  composition  of  the  lymph 
which  flows  from  a  lymph  fistula  in  the  neck  of  the  horse  is  not  quite 
constant.  It  is  the  proportion  of  water  to  solid  constituents  which 
chiefly  varies ;  during  the  night,  there  is  an  increase  of  water  due  to 
diminished  metabolism.  One  must,  therefore,  carefully  distinguish 
between  day  and  night  lymph.  After  food,  the  lymph  is  increased  in 
quantity  three  or  four  times  ;  it  is,  therefore,  necessary  to  distinguish 
between  the  lymph  of  rest  and  during  or  after  feeding.  Those  consti- 
tuents of  the  food,  such  as  alkaline  salts,  which  have  a  water- attracting 
power,  appear  to  be  especially  potent  in  producing  an  increase  in  the 
quantity  of  lymph.  The  increase  of  lymph  production  cannot  always 
be  explained  by  rise  of  blood-pressure  in  the  capillaries  and  veins,  for 
ii  a  horse  is  made  to  work,  producing  a  fall  of  blood-pressure  in  the 
carotid,  the  lymph  flows  in  greater  quantity  than  when  the  animal  is 
at  rest,  and  the  quantitative  composition  of  the  lymph  of  work  is 
different  from  that  of  rest,  the  percentage  of  solids  falling,  but  the 
water-attracting  constituents  (chlorine  and  alkali)  rising. 

Even  where  increased  flow  of  lymph  and  rise  of  blood- pressure  go 
together,  the  first  cannot  be  due  to  the  second,  as  the  composition  of 
the  lymph  and  of  the  blood-seram  show  no  correspondence.  This  i* 
against  the  filtration  theory  of  lymph-formation. 

Normal  lymph  has  a  much  greater  osmotic  equivalent  than  the 
serum  of  the  blood. 

In  a  dead  animal,  clear  lymph  continues  to  flow  from  the  fistula  for 
15  minutes  or  more.  These  facts  are  also  against  the  filtration 
theory.  It  appears  probable  that  the  formation  of  lymph  is  due  to 
the  excitation  of  the  capillary  endothelium  by  the  metabolic  products 
of  the  tissues.  W.  D.  H. 

Elementary  Composition  of  Ox  Flesh.  By  P.  Argutixsky 
(^PJluger's  ArchiVf    55,   345 — 355). — Flesh   was   dried,   the   fat   and 
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gflycogen  being  removed.  The  percentage  coraposifcion  of  the  residue, 
mean  of  five  analyses,  was  as  follows  : — C,  49*6;  N,  15-3  ;  H,  6-9  :  O 
and  S,  230;  ash, '5-2;  C  :  N,  3-24.  W.  D.  H. 

Formation  of  Sugar  in  the  Liver.  By  M.  Bial  (Pfliiger's 
Archiv,  55,  484—468). — From  a  review  of  the  literature  of  the  sub- 
ject, and  from  the  author's  own  experiments,  he  draws  the  conclusion 
that  the  teaching  of  Claude  Bernard  on  the  post-mortem  formation  of 
sugar  in  the  liver  is  amply  confirmed.  It  is  formed  at  the  expense 
of  the  glycogen.  Seegen  considers  that  the  sugar  has  its  source  in 
other  substances,  such  as  peptone;  but  adequate  reasons  are  given 
to  show  that  this  is  not  the  case.  Liver  substance  mixed  with 
peptone  solution  never  yields  sugar. 

The  change  of  glycogen  into  sugar  is  further  produced  by  a 
diastatic  ferment,  and  this  is  believed  to  be  the  same  as  that  found  in 
the  blood  and  lymph. 

The  fact  that  sugar  is  formed  from  glycogen  does  not,  of  course, 
exclude  its  possible  formation  from  prote'id.  W.  D.  H. 

Asparagine  in  the  Nutrition  of  Herbivora.  By  H.  Weiske 
(Zeit.  Biol.,  30,  254 — 278). — Considerable  discussion  has  occurred  as 
to  the  part,  if  any,  asparagine  plays  in  nutrition,  especially  as  to 
whether  or  not  it  is  to  be  regarded  as  a  prote'id-sparing  food.  The 
present  contribution  to  the  subject  is  grounded  on  experiments  on 
rabbits.  These  show  that  asparagine  exercises  a  good  effect  on  the 
animals,  that  it  probably  does,  under  certain  circumsiances,  act  as  a 
prote'id-sparing  food,  but  that  its  beneficial  effect  maybe,  in  part,  due 
to  its  action  on  the  digestive  apparatus  ;  it  certainly  appears  to  favour 
the  digestion  of  starch.  W.  D.  H. 

Substance  resembling  Strychnine  in  the  Muscles  of 
Tetanised  Animals.  By  J.  Courmont  and  M.  Doyon  (Compt.  rend, 
Soc.  Biol.,  1893,  714 — 715). — Muscle  rendered  tetanic  by  subcutaneous 
injection  of  the  soluble  products  of  the  Nicolaier*s  bacillus  (after  a 
constant  period  of  incubation)  contains  a  substance  which,  like 
strychnine,  produces  contraction  without  incubation.  This  sub- 
stance can  be  extracted  from  the  muscles  by  means  of  water,  and  the 
aqueous  extract  produces  symptoms  resembling  those  caused  by 
strychnine.  This  substance  is  considered  to  be  the  cause,  not  the 
result,  of  the  muscular  contraction.  W.  D.  H. 

Estimation  of  Proteids  and  Extractives  in  Cow^s  and  Human 
Milk.  By  I.  Munk  (Virchoiv's  Archiv,  134,  501— 519).— The  amount 
of  prote'id  in  milk  is  most  rapidly  and  accurately  obtained  by  estimat- 
ing,  according  to  Kjeldahl's  method,  the  amount  of  nitrogen  contained 
in  the  precipitated  prote'id.  After  precipitation  of  the  proteid  by 
alcohol,  from  one-fifteenth  to  one- thirtieth  of  the  prote'ids  of  cow's  milk 
remain  in  solution.  Tannin  and  copper  hydroxide  (at  the  boiling  tem- 
perature) precipitate  the  prote'ids  entirely,  and  of  the  two  precipitants 
the  copper  method  is  recommended  as  the  more  rapid.  Fresh  cow's 
milk  contains,  in  100  parts,  0"022  to  0*034  part  of  extractive  nitro- 
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gen  ;  human  milk,  0'014 — 0026  part.  The  proportion  of  extractive 
nitrogen  to  total  nitrogen  is  1 :  16  in  cow's  milk;  1  :  II  in  human 
milk. 

If  the  total  nitrogen  in  milk  is  determined  by  Kjeldahl's  method, 
sufficient  accuracy  is  usually  obtained  for  the  prote'id  nitrogen  by 
multiplying  the  total  nitrogen  by  0'94  and  0*91  in  cow's  and  human 
milk  respectively. 

The  precipitated  prote'ids  consist  of  casein,  albumin,  and  globulin ; 
the  ash  free  product  contains  15*76  per  cent,  of  nitrogen.  If  the 
bitrogen  found  by  Kjeldahl's  method  is  multiplied  by  6'34},  the  amount 
of  prote'id  is  obtained.  Sebelien  gives  the  multiplier  as  6*37  CAbstr., 
1889,  450).  W.  D.  H. 

Human  Bile.  By  O.  'Hammaesten  (Kdn.  Ges.  der  Wiss.  Upsala, 
Separat-abzug,  1893). —  This  paper  contains  careful  analyses  of  human 
bile.  The  principal  new  point  is  that  the  mucin  is  true  mucin,  not 
nucleo-albumin,  as  in  in  ox-bile.  W".  D.  H. 

Work  of  the  Kidney,  By  W.  H.  Thompson  (/.  Physiol.,  15, 
433 — 448). — A  full  account  of  experiments  of  which  a  preliminary 
statement  has  already  been  made  (Abstr.,  1893,  ii,  542). 

W.  D.  H. 

Elementary  Composition  of  Dog's  Urine  on  Flesh  Diet.  By 
F.  Meter  {PHilger's  Archiv,  55,  212 — 229). — After  allowance  is  made 
for  the  ash,  the  following  table  gives  the  percentage  elementary  com- 
position of  the  organic  material  in  the  urine  at  different  periods. 


6i  hours  after 

Fasting 

7  hours  after 

24  liours 

Mean. 

meal. 

condition. 

meal. 

urine. 

c 

23-40 

21-60 

22-51 

22-05 

22-5 

H 

6-91 

6-73 

6-67 

6-70 

6-8 

N 

39-02 

39-57 

39-74 

39-66 

39-4 

O.' 

30-67 

32-10 

31-08 

31-59 

31-3 

C:N 

0-60 

0-55 

0-57 

0-56 

0-57 

W. 

D.  H. 

The  Perrocyanide  Test  for  Urine.  By  J.  P.  Karplus  (Chem. 
Centr.,  1893,  ii,  496;  from  Gentr.  klin.  Med.,  14,  577).— In  testing 
urine  for  albumin  by  means  of  potassium  f errocyanide  and  acetic  acid, 
a  yellow  coloration  is  frequently  observed,  for  which  no  explanation 
has  hitherto  been  given.  As  it  was  not  improbable  that  the  reaction 
might  be  due  to  the  presence  of  nitrites,  the  author  has  examined  a 
large  number  of  samples  of  urine  from  healthy  and  diseased  persons, 
and  finds  that  when  quite  fresh  none  of  these  contain  nitrites,  but 
that  when  the  urine  has  remained  for  periods  of  upwards  of  24  hours, 
the  presence  of  nitrites  may  frequently  be  detected. 

Fresh  urine  from  jaundice  patients  was  found  to  contain  no  nitrites, 
but  6  out  of  12  samples  which  had  been  kept  became  green  on  addi- 
tion of  acetic  acid,  and  all  these,  after  removal  of  the  bile  pigments, 
gave  the  nitrite  reaction.     In  testing  for  biliprasin  in  such  urine,  the 
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absence  of  nitrites  raust,  therefore,  first  be  proved.  In  the  urine  of 
patients  taking  sodiuni  iodide,  free  iodine  occurred  together  with 
nitrites. 

The  urine  bacterium  recently  described  by  the  author  has,  in  addi- 
tion to  its  action  in  forming  hydrogen  sulphide  and  probably  methylic 
mercaptan,  the  property  of  reducing  nitrates  to  nitrites. 

H.  G.  C. 

Metabolism  in  Fever.  By  R.  May  (Zeit.  Biol,  30,  1—72). — The 
development  of  heat  is  increased  in  the  febrile  condition;  this  de- 
pends, during  hunger,  on  an  increased  decomposition  of  proteid, 
but  it  can  be  lessened  by  the  administration  of  carbohydrates. 

Glycogen  disappears  in  fever  more  rapidly  than  at  the  normal  body 
temperature.  The  ratio  N  :  C  is  altered  in  the  urine  of  fever,  febrile 
urine  being  richer  in  carbon. 

The  increased  proteid  metabolism  in  fever  is,  in  the  chief  place, 
due  to  the  increased  need  of  the  organism  for  carbohydrates.  The 
degeneration  of  the  cells  in  causing  an  increased  output  of  nitrogen 
is  only  of  secondary  importance.  W.  D.  H. 

Chemical  Composition  of  a  Lipoma,  By  0.  Schulz  and  G. 
ScHWALBACH  {Ffiugers  ArcMv,  55,  231 — 239). — ^"The  fatty  tumour  in- 
Testigated  contained  22  per  cent,  of  water,  2*25  of  connective  tissue, 
75" 75  of  fat.  The  fat  contained  7*31  per  cent,  of  free  fatty  acids  and 
9269  of  neutral  fats.  After  saponification,  100  grams  of  the  fat 
yielded  94  grams  of  fatty  acids,  and  9'9  grams  of  glycerol.  In  the 
fatty  acid  mixture  the  amounts  per  cent,  present  were  :  Oleic  acid, 
65'57  ;  stearic  acid,  2984  ;  and  palmitic  acid,  4-69.  Cholesterol  was 
present  in  appreciable  quantity.  W.  D.  H. 

Physiological  Action  of  Pentoses.  By  W.  Ebstein  (Virchow's 
Archiv,  134,  361—363;  compare  Abstr.,  1892,  1506,  and  1893,  ii, 
427). — A  further  contribution  to  the  polemical  aspect  of  this  subject, 
in  answer  to  criticisms  raised  by  Cremer.  W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Tuberculin.  By  W.  Kuhne  (Zeit.  Biol,  30,  221—253 ;  compare 
Abstr.,  1893,  i,  233). — Koch's  purified  tuberculin  contains  about 
10  per  cent,  of  proteid  matter,  and  it  is  to  this  and  the  changes  it 
undergoes  under  variations  of  culture,  that  the  present  communica- 
tion chiefly  relates.  The  separation  of  the  proteids  from  one  another 
by  neutral  salts  was  similar  to  that  usually  adopted,  and  the  proper- 
ties and  tests  for  each  are  fully  described.  There  were  found  (1)  an 
albuminate  ;  (2)  special  albuminoses,  for  which  the  name  acro-albit- 
moses  is  proposed ;  (3)  a  deutero-albumose ;  and  (4)  traces  of 
peptone.  About  one-fifth  of  the  solid  matter  present  is  mineral  in 
nature.     Koch's  tuberculocidin  appears  to  contain  small  quantities  of 
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the  same  substances ;  but,  if  these  are  removed  by  alcohol,  the  sub- 
stance is  not  rendered  wholly  inactive.  W.  D.  H. 

Presence  of  a  Diastatic  Ferment  in  Green  Leaves.    By  S.  N. 

Vines  (Ann.  Agron.,  19,  555  ;  from  Annals  of  Botany^  5, 409 — 412). — ■ 
Wortmann,  not  finding  a  diastatic  ferment  in  green  leaves,  in  which, 
nevertheless,  saccharification  of  starch  is  very  active,  attributed  sac- 
charifying power  to  the  living  protoplasm  itself.  The  author  cites 
the  following  experiment  to  prove  that  leaves  do  contain  a  certain 
quantity  of  diastase.  500  grams  of  grass  were  crushed  in  a  mortar 
with  500  c.c.  of  water,  and  the  liquid  allowed  to  remain  for  f oar  hours, 
after  which  six  mixtures  were  made,  thas: — (1)  50  c.c.  extract  and 
50  c.c.  thin  starch  paste ;  (2)  the  same,  but  subsequently  boiled  ; 
(3)  the  same,  but  with  a  little  thymol  added ;  (4)  the  same,  but  with 
5  grams  of  boric  acid  added ;  (5)  50  c.c.  of  extract  and  50  c.c.  of  dis- 
tilled water ;   (6)  50  c.c.  of  starch  paste  and  50  c.c.  of  distilled  water. 

On  the  following  day,  the  reducing  sugar  present  in  each  solution 
was  determined  by  Fehling's  solution,  when  the  following  amounts 
of  sugar,  in  grams  per  100  c.c,  were  obtained  :  (1)  0*793  ;  (2)  0*450  ; 
(3)  0-740;  (4)  0*690  ;  (5)  0*444;   (6)  none. 

It  appears,  by  comparing  Nos.  2  and  5  with  No.  1,  that  about  0*34 
gram  of  sugar  was  formed  by  the  action  of  the  diastase  in  the  green 
grass.  J.  M.  H.  M. 

Soluble  Ferments  secreted  by  Aspergillus  niger  and 
Penicillium  glaucum.  By  E.  Bourquelot  (Gompt.  rend.  Soc.  hiol., 
1893,  653 — 654). — These  moulds,  grown  in  Raulin's  liquid,  secrete  a 
large  number  of  soluble  ferments ;  thus  in  Aspergillus,  a  diastase,  an 
invertin,  a  maltase,  a  trehalase  (found  also  in  several  other  fungi), 
an  inulase,  and  an  emulsin  (in  small  quantities)  were  found.  In 
Pencillium,  there  were  found  the  same,  some  in  only  small  proportions ; 
emulsin,  however,  is  not  mentioned  as  being  present.  It  is  added 
that,  in  certain  conditions  of  culture,  proteolytic  ferments  are  also 
formed.  W.  D.  H. 

Non-organised  Active  Proteid  Material.  By  T.  Bokorny 
{Ffiuger's  Archiv,  55,  127 — 142). — Inactive  proteid  is  the  storage 
proteid  used  in  the  nutrition  of  growing  plants.  The  term  active 
proteid  is  applied  to  that  in  the  cell  protoplasm,  and  it  is 
termed  non-organised,  as  it  occurs  there  in  granules  (proteosomes) . 
A  large  number  of  plants  were  investigated  by  microscopic  and 
microchemical  analysis.  The  proteid  nature  of  the  granules  is  readily 
demonstrable  by  these  means.  Their  behaviour  towards  ammonia 
and  caffeine  distinguishes  them  from  ordinary  non-living  albumin, 
which  is  indifferent  to  these  reagents ;  they  also  show  the  power  of 
reducing  silver  salts.  The  substance  is  considered  to  play  the  part 
of  I'eserve  material  for  the  growth  of  cells  and  organs. 

W.  D.  H. 

Evolution  of  Free  Nitrogen  during  the  Fermentation  of 
Horse  Excrement.  Influence  of  Urine  on  the  Formation  and 
Volatilisation  of  Ammonia  during  the  Fermentation  of  Solid 
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Animal  Excrement.  By  S.  Jentys  (Bied.  Centr.,  22,  801 — 803 ; 
from  Bull.  Ahad.  Sciences  de  Cracovie,  1892,  303  and  310).— The 
results  of  the  author's  experiments  indicate  that  a  loss  of  nitrogen 
may  occur  during  the  fermentation  of  horse  excrement.  The  condi- 
tions on  which  this  loss  depends  are  unknown,  but  there  is  some 
reason  to  suppose  it  to  be  due  to  specific  organisms,  especially  as 
there  are  microbes  which  are  known  to  liberate  nitrogen  from  its 
compounds.  It  seems  certain  that  the  nitrogen  evolution  does  not 
depend  on  the  presence  of  previously  formed  nitric  acid,  inasmuch 
as  in  this  case  there  would  be  a  greater  evolution  in  absence  of 
oxygen. 

The  presence  of  urine  does  not  seem  to  be  favourable  to  change 
in  the  nitrogen  compounds  of  the  solid  excrement.  The  loss  of 
ammonia  in  the  mixed  excrement  is  greater  the  larger  the  proportion 
of  urine  present.  Decomposing  solid  excrement  hinders,  to  some 
extent,  the  evolution  of  ammonia,  which  becomes  fixed,  partly  by 
acids  and  partly  by  microorganisms.  It  is  possible  that  the  dilution 
of  the  urine  has  some  effect  on  the  loss  of  ammonia.  N.  H.  M. 


Exchange  of  Carbonic  Anhydride  and  Oxygen  between 
Plants  and  Air.  By  T.  Schloesing,  jun.  {Compt.  rend.,  117, 
756—759  and  813—816;  compare  Abstr.,  1893,  ii,  180).— The 
method  of  experiment  which  has  been  already  described  {loc.  cit. 
and  Ann.  Inst.  Pasteur,  January,  1893)  consisted  in  growing  the  dif- 
ferent plants  in  quartz  sand  in  enclosed  vessels  under  conditions  which 
enabled  measured  amounts  of  gases  to  be  introduced  and  removed. 
Excess  of  oxygen  was  absorbed  by  means  of  heated  copper.  Check 
experiments  without  plants  were  made  for  each  series  of  experiments. 


Carbonic  anhydride. 

Oxygen. 

CO2 
disap- 
peared, 
O2  liber- 
ated =  1. 

Initial. 

Final 

Loss. 

Initial. 

Final.* 

G-ain. 

1.  Flax 

1468 -0 
1592-8 
3015  -5 
3707  -4 

71  0 
790-0 
179-4 
583-4 

1397-0 

802-8 

2836  -1 

3124  -0 

978-9 
930-1 
852-1 
855-8 

2529-6 

1778  -3 
4115-0 
4415  -3 

1550  -7 

848-2 

3262  -9 

3559  -5 

0-90 

2.  Peas 

3.  White  mustard. . 

4.  „           »        f. 

0-95 
0-87 
0-88 

n.  Algae 

477-8 

66-3 

411-5 

228-8 

761-2 

532-4 

0-77 

In  the  first  series  a  gain  of  8  c.c.  of  carbonic  anhydride  and  a  loss 
of  12  c.c.  of  oxygen  were  observed ;  in  the  second  series  losses  of 
10"3  and  9*7  c.c.  of  carbonic  anhydride  and  oxygen  respectively. 
These  errors  are  taken  into  account  ia  the  table  of  results  given 
above. 

The  peas  did  not  grow  well  for  want  of   sufficient  nitrogen,  not 
having  been  microbe-seeded. 

*  Including  amounts  absorbed  by  copper, 
t  Sodium  carbonate  mixed  with  soil. 
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As  a  clieck,  the  carbon  supplied  in  soil,  in  seeds,  and  in  the 
carbonic  anhydride  was  estimated,  as  well  as  the  final  amounts  in 
soil,  plants,  and  carbonic  anhydride  recovered.  The  results  were  as 
follows  : — 

Experiment.  1.  2.  3.  5. 

C  at  commencement 834-4         1088-8         1687-9         265*6 

C  at  conclusion 787-Q         1090-3         1648-1         256-9 

Difference -47-4  +1-5         -39-8         -8-7 

The  losses  in  Experiments  1  and  3  are  probably  due  to  absorption 
by  the  glass,  which  was  always  very  alkaline.  Assuming  this  to  be 
the  case,  and  applying  the  correction,  the  relations  COg :  O2  would 
become  for  (1)  084  and  for  (3)  0-85. 

In  the  case  of  Experiment  5  with  alga3  (mainly  Protococcus  vulgaris, 
with  Chlorococcum  infusionum,  Ulothrix  subtilis,  and  Scenedesmus  quaari- 
caudd)  the  following  nitrogen  results  are  given : — Nitrogen  gas 
introduced  863-1  c.c,  extracted  863*3  c.c. ;  gain  =  0-2  c.c.  The 
indirect  method,  in  which  the  initial  amounts  of  nitrogen  gas,  nitrogen 
in  the  soil  and  in  the  nutritive  solution,  and  the  final  amount  as  gas 
and  in  soil  and  algas  together  were  determined,  gave  identical  results, 
namely,  1107*7  milligrams  of  nitrogen.  N.  H.  M. 

Chemical  Nature  of  Cytoplasm  and  Cell  Nucleus.    By  E. 

Zacharias  (Chem.  Centr.,  1893,  ii,  461  ;  from  Ber.  deutsch.  Bot.  Zeit., 
11,  293). — The  author  regards  the  following  points  as  proved  with 
regard  to  the  distribution  of  proteid  compounds  in  the  cells  :  the  cell 
protoplasm  and  cell  nucleus  consist  to  a  large  extent  of  substances 
which  are  insoluble  in  artificial  gastric  juice,  the  greater  proportion 
of  these  being  the  chromatin  substances  of  the  cell-nucleus  (nuclein). 
In  their  reactions,  the  latter  agree  with  the  undigested  portion  of 
the  salmon  spermatozoa  from  which  Miescher  prepared  nucleic  acid. 
The  other  insoluble  portions  show  different  reactions,  and  are  classed 
together  by  the  author  under  the  name  plaatin. 

The  cell  protoplasm  and  cell  nucleus  contain  in  addition  prote'ids 
soluble  in  the  digestive  fluid,  the  nucleoli  being  in  many  carefully- 
examined  cases  especially  rich  in  these  substances,  whereas  cell 
protoplasm,  especially  in  fully-grown  plant  cells,  frequently  contains 
them  in  but  small  quantity.  H.  G.  C. 

Carbohydrates  of  the  Fruit  of  the  Kentucky  Coffee  Nut 
Tree  (Gymnocladus  canadensis).     By  W.  E.  Stone  and  W.  H. 

Test  {Amer,  Chem.  J.,  15,  660—663). — Thefruit  consists  of  a  leathery 
pod  from  3  to  10  in.  in  length,  and  contains  from  two  to  six  brown, 
■oval,  and  very  hard  seeds  embedded  in  a  greenish,  waxy  pulp  or  gum. 
This  gum  has  a  sweet  but  very  disagreeable  taste,  and  at  the  time 
of  ripening  is  soft  and  easily  removed,  although  later  it  becomes 
horny.  It  contains  no  galactose,  galactan,  or  starch,  but  abundance 
of  soluble  reducing  sugars  and  pentosans. 

The  alcoholic  extract  yielded  cane  sugar  (15  per  cent.),  [a]j,  = 
^5-4°,  and  glucose  (15  per  cent.). 

ThQ  gummy  residue,    on   hydrolysis    with   dilute   sulphuric   acid, 

10-2 


112  ABSTRACTS  OF  CHEMICAL  PAPERS. 

yielded  an  insoluble  substance  resembling  cellulose,  and  a  thick,  reduc- 
ing syrup  which  gave  the  furfuraldehyde  reaction  for  pentoses.  The 
osazone  melted  at  175 — 180°,  indicating  a  mixture.  This  was  separ- 
ated by  means  of  alcohol  and  water  into  two  fractions  :  the  first 
proved  to  be  glucosazone  (m.  p.  204 — 205°),  soluble  in  alcohol  but 
insoluble  in  boiling  water ;  the  second  (m.  p.  153°)  was  probably 
arabinosazone  (m.  p.  158 — 160°),  insoluble  in  alcohol  but  soluble  in 
boiling  water.  The  latter  gave  abundance  of  furfuraldehyde  when 
boiled  with  strong  hydrochloric  acid,  and  its  alcoholic  solution  was 
optically  inactive,  so  that  it  was  not  xylosazone.  The  glucose  and 
arabinose  probably  exist  in  the  original  gum  in  combination  as  gluco- 
araban.  Jn.  W, 

Sugar  from  Apple  Pectin.  By  R.  W.  Bauer  (Landw.  VersucLs- 
Stat.,  43,  191). — Apple  pectin,  extracted  with  alcohol,  was  boiled  for 
four  hours  with  0'5  per  cent,  sulphuric  acid,  filtered,  and  polarised, 
when  a  rotation  of  -Fl7°  was  observed.  The  filtrate,  treated  with  an 
equal  volume  of  alcohol,  became  clear  after  being  kept  for  a  year,  and 
had  an  agreeable  odour  of  ethylic  malate.  After  neutralising  with 
baryta,  and  evaporating  the  filtered  solution  under  diminished  pres- 
sure over  sulphuric  acid  until  of  constant  weight,  a  substance  (2*763 
grams)  was  obtained  which  proved  by  its  optical  properties  ([ajp  = 
-j- 18*77°)  and  its  osazone  (microscopic,  gold-coloured  needles  melting 
at  170°)  to  be  xylose,  produced,  by  hydrolysis  from  xylan  present  in 
apple  pectin.  ^N".  H.  M. 

Formation  of  Pectin  by  the  Action  of  Lime  on  the  Sugar- Cane. 

By  H.  C.  P.  Geerligs  (Chem.  Gentr.,  1893,  ii,  531 ;  from  Arch.  Java 
Suiherindustrie,  1893). — The  pectin  which  is  always  found  in  the  juice 
of  the  sugar-cane  during  the  manufacture  of  sugar  is  formed  by  the 
action  of  lime  on  the  fragments  of  the  cane  which  are  present.  Its 
formation  may  be  prevented  by  carefully  filtering  off  the  latter,  or  it 
may  be  precipitated  with  barium  chloride  in  alkaline  solution. 

The  crude  wax  of  the  sugar-cane  may  be  purified  by  recrystallisa- 
tion  from  alcohol,  and  then  forms  white,  crystalline  plates  melting  at 
82°,  and  boiling  at  146°  [?].  Unlike  other  waxes,  it  does  not  consist 
of  ethereal  salts  of  fatty  acids,  but  is  chiefly  composed  of  a  saturated 
alcohol  having  the  formula  C24H25O  [?]  ;  the  latter,  on  distillation  with 
soda  lime,  yields  a  hydrocarbon  melting  at  92°,  and  boiling  at  225°. 
Dumas  and  Leroy  have  recently  obtained  similar  results  in  the  case 
of  American  sugar-cane  wax. 

When  the  syrup  from  the  centrifugals  is  heated  by  live  steam, 
a  thick  froth  is  formed  which  may  readily  be  removed,  and 
which  otherwise  adheres  to  the  sugar,  crystallising  out  on  direct 
evaporation.  It  has  approximately  the  same  composition  as  the 
syrup,  but  contains  rather  more  ash  and  fat.  The  froth  can  only  be 
obtained  from  a  purified  syrup  to  which  these  impurities  have  been 
added,  by  mixing  with  them  a  little  bicarbonate,  from  which  it  would 
appear  that  the  evolution  of  gas  is  necessary  for  its  formation.  In 
the  crude  syrup  this  is  probably  brought  about  by  the  carbonic 
anhydride  evolved  in  the  decomposition  of  the  glucin  present. 

H.  G.  C. 
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Occurrence  and  Detection  of  Indican  in  Plants.      By  H. 

MoLiscH  (CJieni.  Centr.,  1893,  ii,  QQ7 — 668  ;  from  Zeit.  Osterr.  Apoth, 
Verein,  31,  524). — Indican  only  occurs  in  about  10  phanerogamous 
species  of  the  vegetable  kingdom.  Whether  a  plant  contains  indican 
can  be  rapidly  decided  by  the  following  test : — Fragments  of  the 
plant  are  boiled  for  about  half  a  minute  in  a  test  tube  with  2  per 
cent,  ammonia  solution,  filtered  over  a  platinum  cone,  and  extracted 
with  a  little  chloroform.  A  similar  experiment  is  carried  out  with 
2  per  cent,  hydrochloric  acid.  In  the  presence  of  indican,  one  or 
both  of  the  chloroform  extracts  is  coloured  blue.  Indican  may 
occur  in  many  of  the  organs  and  tissues  of  the  indigo  plants,  but  is 
mainly  found  in  the  foliage  leaves.  The  statements  found  in  the 
literature  of  the  subject  that  indican  occurs  in  Mercurialis  perennis, 
Melampyrum  arvense,  Polygonum  Fagopyrum^  Phytolacca  decandra. 
Monotropa  Hypopitys,  Fraxinus  excelsior^  Coronilla  Fmerus,  and 
Ainorpha  fi'uctiosa,  are  inaccurate.  A  chromogen  does  occur  in  the 
organs  of  the  fresh  toothwort  (Lathrcea  Squamaria),  which  yields  a 
blue  colouring  matter  with  dilute  hydrochloric  acid;  but  this  is  quite 
distinct  from  indigo.  A.  H. 

Amount  of  Maltose  and  the  Fermentability  of  Wort  and 
other  Extracts.  By  0.  Reinke  (Bied.  Centr.,  22,  839—840).— 
Malt  dried  at  80°  contained  water  (5  per  cent.),  and  extract  (73*15  per 
cent.)  yielding  70  per  cent,  of  maltose  and  17  per  cent,  of  dextrin 
after  inversion  and  deduction  of  the  maltose.  When  very  lightly 
dried,  the  maltose  was  5  per  cent,  higher  and  the  dextrin  5  per  cent, 
lower.  In  highly-dried  malt,  the  amounts  of  maltose  and  dextrin  were 
respectively  7  per  cent,  lower  and  7  per  cent,  higher.  90  per  cent, 
of  the  maltose  fermented  at  30°. 

As  regards  extracts  for  the  manufacture  of  spirit,  the  following 
percentage  results  are  given  for  sweet  potato  extracts  : — 

1.  2.  3.  4. 

Maltose  in  extract 6484         67-16         60*60         68*09 

Dextrin  in  extract 1404         13*46         14*41         15*90 

Fermentable  maltose. .      58*36         60*44         54*54         61-28 

In  the  filtrate : 

Sacchariraeter°  Ball  . .  25*00  20*80  2510  17*3 

Maltose 16-21  13-97  1400  11*78 

Fermentable  maltose. .  1459  1257  12*6  10*6 

Dextrin 3*51  2*80          4-02           2-75 

When  the  fermentation  is  complete,  there  is  generally  only  6  per 
cent,  of  dextrin  left.  When  the  90  per  cent,  of  fermentable  maltose 
is  calculated  as  dextrose,  and  the  amount  of  dextrose  corresponding 
with  half  the  dextrin  added,  and  the  whole  multiplied  by  6464,  the 
result  gives  the  amount  of  alcohol  to  be  obtained  from  the  extract. 

N.  H.  M. 

Composition  of  Seeds  and  Etiolated  Sprouts  of  Hemp 
(Cannabis  sativa)  and  of  Sunflower  (Helianthus  annuus).  By 
S.  Frankfurt  (Landiv.  Versnchs-Stat.,  43,  143 — 182). — A  qualitative 
exiimipation,   the  details  of  which  are   given,  showed  the  presence 
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of  the  following  compounds  in  hemp  seeds : — Proteids,  miclem,  and 
other  indigestible  nitrogenous  compounds,  organic  bases,  lecithin,  chol- 
esterol, glycerides,  cane  sugar,  non-crystalline  soluble  carbohydrates, 
hemicellulose,  citric  acid,  cellulose,  pentosan,  and  mineral  matters. 
Detmer  failed  to  find  soluble  carbohydrates  in  the  seeds  {Physiol. 
Chem.  Untersuchung  ilher  d.  Keimung  olhaltigen  Samen,  p.  38).  The 
quantitative  results  are  next  given  (per  cent.). 

Glycerides  and 
Proteids.         Nuclein,  &c.  Lecithin.      Cholesterol,     free  fatty  acids. 

18-63  3-36  0-88  8-07  30-92 


Cane-sugar  and  other 

Crude 

Soluble 

soluble  carbohydrates. 

fibre. 

organic  acids. 

Ash. 

Not  determined. 

2-59 

26-33 

0-68 

6-551 

11-03 

As  regards  the  changes  wbich.  take  place  during  germination, 
Detmer  {loc.  cit.)  showed  that  the  fat  diminishes  in  amount,  and  is 
replaced  by  starch,  cellulose,  &c.  Owing  to  the  difficulty  of  obtain- 
ing large  enough  quantities  of  sprouts,  the  author  only  made  a 
quantitative  examination  for  certain  constituents.  Asparagin  and 
two  compounds,  probably  glutamic  and  glyoxylic  acid  respectively, 
were  found. 

The  sunflower  seeds  and  sprouts  were  more  thoroughly  investi- 
gated. The  seeds  were  separated  from  the  shells,  and  the  two 
portions,  which  had  the  relation  53*6  :  46"4,  separately  examined. 
The  percentage  composition  was  found  to  be  as  follows  : — 


Seeds  without 
shell. 

Shells. 

Whole 
seeds. 

Proteids 

24-06 
0-96 
0-44. 

55-47 
3-78 
2-24 
0-56 
3-66 
8-83 

1-33 

1-00 

64-54 

1-93 
31-20 

13-50 

NucleTn   &c. ••••..  ••  ..  ••••  ••••••..  ••.. 

0  -51 

Lecithin i 

0-23 

Crude  fat 

30 -39 

Cane  sugar  and  other  soluble  carbohydrates 

2-13 
31  -14 

0*30 

Ash 

2-86 

Not  determined 

19-14 

The  seeds  freed  from  shells  contain  also  pentosan  (soluble,  O'ST ; 
insoluble,  1-87  per  cent.).  They  contain  no,  or  almost  no,  hemi- 
cellulose. The  shells  are  very  poor  in  nitrogen.  They  contain 
hemicellulose.  When  the  shells  are  kept  in  contact  with  0*5  per 
cent,  soda  for  a  day,  and  the  residue  washed  and  boiled  with  2  per 
cent,  sulphuric  acid,  a  sugar  was  obtained  which,  when  isolated,  proved 
to  be  xylose. 

The  quantitative  examination  of  the  etiolated  sunflower  sprouts 
showed  the  presence  of  asparagine  and  glutamine,  malic  acid,  and 
considerable  amounts  of  soluble  carbohydrates.  Nitrogenous 
organic  bases  were  present  only  in  very  small  amounts.  Cane 
sugar,  cellulose,  hemicellulose,  and  pentosans  were  also  found.     The 
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percentage  composition  of  the  dried  sprouts  freed  from  shells  was  as 
follows : — ■ 

Asparagine  and  Cane  sugar, 

Proteids.      Nuclein,  &o.        glutamine.       Lecithin.         Fat.  &c. 

15-00  4-56  4-05  0-85         24-54        1475 


Soluble 

organic  acids. 

Crude  fibre. 

Ash. 

Not  determined. 

2-43 

11-52 

4-09 

18-21 

In  order  to  compare  the  composition  of  the  seeds  with  that  of  the 
sprouts,  the  quantities  were  calculated  on  the  assumption  that  the 
amount  of  ash  in  both  is  practically  the  same.  The  results  show 
first  a  great  diminution  in  the  amount  of  proteids,  whilst  the  in- 
soluble nitrogen  compounds  (nuclein)  increased  considerably  (0-96 
to  4-05).  Unlike  the  etiolated  sprouts  of  vetches  and  lupins,  which 
contain  considerable  quantities  of  nitrogenous  organic  bases,  the  sun- 
flower sprouts  contained  a  very  small  amount.  Another  difference  is 
the  increase  of  lecithin  (0-44  to  0*71  per  cent.).  Schulze  observed  a 
loss  in  lupins  and  vetches.  The  percentage  of  fat  became  much  lower 
during  germination,  whilst  the  soluble  carbohydrates  increased. 
There  was  no  loss  of  nitrogen  during  germination.  K.  H.  M. 

Development  and  Maturation  of  Cider  Apples.  By  L.  Lixdet 
{Compt.  rend. J  117,  696 — 698). — Apples  were  taken  every  two  weeks 
(from  24th  July  to  8rd  November)  from  the  same  tree  and  analysed. 
The  average  weight  of  the  apples  at  each  date  was  as  follows  : — - 
(1)  24th  July,  21-5  ;  (2)  7th  August,  34-0;  (3)  23rd  August,  46-0; 
(4)  7th  September,  50*2 ;  (5)  21st  September,  603 ;  (6)  4th  Octo- 
ber, 68-7;  (7)  18th  October,  75-3;  and  (8)  3rd  November,  76-5 
grams.  The  percentage  composition  of  the  apples  at  the  different 
dates  was  : — 


Invert 

Cellulose 

Nitrogenous 

Starch. 

Saccharose. 

sugar. 

Acidity. 

substance. 

matter. 

Aah. 

1.  4-8 

11 

6-4 

0-5 

4-4 

— 

0-4 

2-  4-8 

1-2 

6-8 

0-5 

3-1 

0-6 

0-4 

3.  4-9 

1-2 

8-3 

0-4 

3-2 

0-5 

0-4 

4.  5-8 

2-3 

8-3 

0-4 

2-8 

0-3 

0-3 

5.  3-8 

2-5 

8-3 

0-3 

2-8 

0-3 

0-3 

6.  3-3 

3-2 

8-2 

0-2 

2-7 

0-3 

0-2 

7.  2-1 

3-7 

8-6 

0-2 

2-6 

0-4 

0-3 

8.  0-8 

2-9 

9-4 

0-2 

— . 

0-3 

0-2 

The  apples  were  green  until  September  7,  at  which  date  the  pips 
began  to  become  coloured.  The  chief  change  is  in  the  starch,  which, 
as  ripening  proceeds,  becomes  converted  into  what  seems  to  be  a 
mixture  of  saccharose,  glucose,  and  levulose.  It  is  possible  that  a 
portion  of  the  saccharose  had  migrated  from  the  leaves,  but  it  is 
probable  that  some  of  it  is  furnished  by  the  starch.  The  same  disap- 
pearance  of  the  accumulated  starch,  and,  coincidently,  an  increase  of 
saccharose  and  invert  sugar  was  also  observed  in  apples  allowed  to 
ripen  after  being  taken  f i^om  the  tree.  N.  H.  M. 
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Nitrification  of  Prairie  Soils.  By  J.  Dumont  and  J.  Croche- 
TELLE  (Gompt.  rend.,  117,  670 — 673). — Boussingault,  and  more 
recently  Breal,  have  shown  that  prairie  soils  contain  comparatively 
small  amounts  of  nitrates,  so  that  the  enormous  amount  of  organic 
nitrogen  becomes  very  slowly  available  for  vegetation.  It  seemed 
likely  that  the  slow  nitrification  is  due  to  insufficient  alkalinity.  The 
authors  accordingly  instituted  experiments  in  w^hich  two  different 
soils  (containing  respectively  6*84  and  5*76  per  cent,  of  humus)  were 
exposed  for  three  or  four  weeks,  after  being  treated  with  various 
amounts  (0*1  to  1*0  per  cent.)  of  potassium  carbonate,  chloride,  and 
sulphate,  and  sodium  carbonate  (each  alone)  ;  check  experiments  were 
made  in  which  nothing  was  added.  At  the  conclusion  of  the  experi- 
ments the  soils  were  extracted,  and  the  nitric  acid  estimated.  Similar 
experiments  were  made  in  which  arable  soils  (containing  2*9  and  1'08 
per  cent,  of  humus)  were  treated  with  the  various  salts,  and  exposed 
for  15  days. 

The  results  of  the  experiments  show  that  with  the  rich  soils  an 
addition  of  0*2  to  0*3  per  cent,  of  potassium  carbonate  increases 
nitrification,  whilst  larger  quantities  are  injurious.  Potassium  sulph- 
ate (0*7  to  0*8  per  cent.)  gave  rise  to  increased  nitrification. 
Potassium  chloride  had  only  a  slight  effect,  the  nitric  nitrogen  per 
cent,  being  raised  from  0*008  per  cent,  to  0*01  per  cent,  with  0*025 
to  0*3  per  cent,  of  the  salt.  Sodium  carbonate  had  no  beneficial 
effect,  nitrification  being  lessened  when  more  than  0*15  per  cent,  was 
applied  to  the  soil. 

In  the  case  of  the  experiments  with  arable  soils,  in  which  only  one 
amount  of  each  salt  was  applied  (0*2  per  cent.),  the  best  result  was 
obtained  with  potassium  sulphate.  It  remains  to  be  ascertained  what 
amount  of  the  salt  gives  the  best  results.  N.  H.  M. 

Comparative   Experiments  with  various  Phosphates.      By 

O.  Kellner,  Y.  Kozai,  Y.  Mori,  and  M.  Nagaoka  (Landw.  Versuchs- 
Stat.,  43, 1 — 14). — Experiments  have  already  been  made  on  the  effect 
of  different  phosphates  on  irrigated  soil  (ibid.,  41,  305).  The  results 
now  given  were  obtained  on  ordinary  arable  land,  consisting,  like  the 
irrigated  soil,  of  sand  mixed  with  volcanic  ashes,  rich  in  easily  de- 
composable aluminium  silicates,  iron,  and  humus,  but  containing  very 
little  lime.  The  manures  employed  were  double  superphosphate 
(with  47*84  total  and  48*65  per  cent,  of  phosphoric  acid,  soluble  in 
water),  precipitated  calcium  phosphate  (with  29*35  total  phosphoric 
acid),  basic  slag  (with  21*75  per  cent,  of  phosphoric  acid),  steamed 
bone  meal  (with  phosphoric  acid,  23*06 ;  nitrogen,  3*87  ;  and  fat,  1*33 
per  cent.),  crude  bone  meal,  freed  from  fat  (phosphoric  acid,  19*70; 
nitrogen,  4*74;  and  fat,  1*93  per  cent.),  crude  crushed  bone  (phos- 
l^horic  acid,  21*66;  nitrogen,  4*61 ;  and  fat,  14*07  per  cent.)  and  bone 
ash  (containing  30*465  per  cent,  of  phosphoric  acid).  The  experi- 
ments were  conducted  in  Wagner's  zinc  cylinders,  60  cm.  in  diameter, 
and  1  m.  deep.  Calcium  carbonate  (1000  kilos,  per  hectare), 
potassium  sulphate  (200  kilos,  per  hectare)  and  ammonium  sulphate 
(containing  50  kilos,  of  nitrogen  per  hectare)  were  mixed  with  the 
soil  as  well  as  the  phosphates,  which   were   each    applied   in   two 
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quantities,  50  and  100  to  100  and  200  kilos,  per  hectare.  There  were 
48  cylinders,  six  without  phosphate  and  six  with  each  manure  (three 
with  the  smaller  and  three  with  the  larger  amount).  Barley  was  first 
sown.  After  the  plants  were  cut  and  the  stubble  mixed  with  the  soil, 
millet  was  sown,  next  wheat,  and  lastly  buckwheat.  The  total  dry 
substance,  and  the  amount  of  phosphoric  acid  removed  from  the 
various  cylinders  is  given  in  tables.  The  larger  amounts  of  manures 
gave  in  every  case  higher  yields  than  the  smaller,  but  as  they  did  not 
in  every  case  have  their  full  effect,  the  results  obtained  with  the 
smaller  quantities  are  the  more  suitable  for  comparison.  Taking 
first  into  consideration  the  effect  on  the  first  growth  (barley),  super- 
phosphate gave  the  highest  yield  of  dry  produce,  which  contained 
215  per  cent,  of  the  total  phosphoric  acid  applied.  The  next  most 
eflBcacious  manure  was  steamed  bone  meal,  of  which  16  6  per  cent,  of 
the  total  phosphoric  acid  applied  was  found  in  the  produce.  Then 
precipated  calcium  phosphate,  crude  bone  meal  free  from  fat,  crude 
crushed  bone,  basic  slag,  and,  lastly,  bone  ash.  The  produce  obtained 
under  the  influence  of  these  manures  contained  respectively  13*8, 12*4, 
12*6,  13'1,  and  5'0  of  the  total  phosphoric  acid  applied.  It  is  note- 
worthy that  the  high  percentage  of  fat  in  the  crushed  bone  (14*07) 
did  not  hinder  the  utilisation  of  the  phosphates. 

As  regards  the  effect  of  the  manures  on  the  subsequent  growth 
(millet,  wheat,  and  buckwheat),  there  was  a  decided  but  different 
effect  in  each  case.  The  results,  which  are  shown  iu  a  curve,  indicate 
a  great  similarity  in  the  after-effect  of  the  superphosphate,  the 
.steamed  bone  meal,  and  the  precipitated  phosphate  and  also  the  basic 
slag,  all  of  which  were  chiefly  utilised  by  the  first  two  growths.  The 
slight  effect  produced  by  the  superphosphate  and  the  precipitated  phos- 
phate in  the  after-growths  was  due  to  their  diminished  solubility  in 
contact  with  the  soil,  but  better  results  were  expected  with  basic  slag. 
Both  the  crude  bone  meal  and  the  crushed  bone,  which  had  but  little 
influence  on  the  first  crop,  had  very  considerable  effect  on  the  succeed- 
ing crops,  and  their  action  would  probably  have  continued  long. 

Of  the  different  bone  manures  applied,  the  crude  crushed  bones 
gave  the  greatest  total  yield ;  next  the  bone  meal  freed  from  fat ;  and 
lastly,  the  steamed  bone  meal.  The  results  show  that,  under  the 
prevailing  climatological  conditions,  fat  also  acts  in  unlocking  the 
calcium  phosphate,  although  more  slowly  than  the  nitrogenous  matter. 

Bone  ash  becomes  gradually  and  uniformly  available  for  the  roots. 
It  is  not  suitable  for  damp  rich  soils.  N.  H.  M. 
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An  Automatic  Extractor.  By  W.  D.  Horne  (Chem.  News,  68, 
250). — The  following  arrangement  is  devised  to  effect  the  delivery 
of  a  definite  quantity  of  water  in  portions  of  equal  volume  at  regular 
intervals.     A  bottle  of  the  desired  capacity  is  fitted  with  a  stopper, 
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bored  with  two  holes,  each  carrying  an  open  tube ;  the  tubes  pass 
just  through  the  stopper  internally,  but  externally  one  of  them  is 
short  and  straight,  and  terminates  with  a  constricted  orifice,  whilst  the 
other  is  bent  twice  at  right  angles,  and  extends  down  the  whole  height 
of  the  bottle  outside.  In  use,  the  bottle  is  filled  with  water,  stoppered, 
and  inverted,  and  water  can  then  be  caused  to  escape  from  the  short 
tube  at  any  desired  rate  by  regulating  the  supply  of  air  admitted 
through  the  other  tube.  This  regulated  water  supply  drops  into  a 
receptacle  suspended  below  the  bottle,  and  provided  with  an  adjust- 
able inverted  siphon  inside,  by  which  any  required  volume  of  water 
can  be  automatically  drawn  off  at  a  time,  and  utilised  for  washing  a 
precipitate  or  other  purpose.  D.  A.  L. 

Lunge's  Gas  Tables.  By  A.  Lwoff  (Zeit.  angw.  Chem.,  1893, 
448 — 445). — In  Lunge's  original  tables,  a  correction  for  pressure 
down  to  710  mm.  is  given.  The  author  has  now  also  corrected  the 
volumes  for  pressures  varying  from  680  to  710  mm.  L.  de  K. 

Indicators  for  Titrations  with  Standard  Sulphide  Solutions. 
By  P.  Williams  (Chem.  Neivs,  68,  236). — The  author  has  compared 
the  delicacy  of  the  following  reagents  when  used  as  indicators  for 
titrations  with  standard  sulphide  solutions : — I.  A  solution  of  sodium 
tartrate,  treated  with  a  small  quantity  of  caustic  soda  and  lead  acetate, 
and  heated  until  clear.  II.  A  solution  of  potassium  nitroprusside, 
saturated  with  soda,  evaporated  nearly  to  crystallising,  and  treated 
with  4  parts  of  alcohol,  and  filtered.  With  the  first  reagent 
0-0000245  gram,  with  the  second  0*0000982  gram  of  sodium  sulphide 
in  1  c.c.  may  be  detected.  D.  A.  L. 

Estimation   of    Dissolved    Oxygen    in   Water.      By  C.  M. 

VAN  Deventer  and  B.  H.  Jukgens  (Chem.  Geyitr.,  1898,  ii,  546;  from 
Maandhl.  natuurw.,  18,  72). — The  method  described  depends  on 
the  fact  that  when  iodine  is  set  free  from  potassium  iodide  by  means 
of  free  nitrous  acid,  nitric  oxide  is  formed,  but  that  if  dissolved 
oxygen  is  present,  the  latter  combines  with  the  nitric  oxide,  forming 
NO2  or  N2O3,  which  in  presence  of  acid  liberates  a  fresh  quantity  of 
iodine. 

Note  hy  Abstractor. — The  method  is  almost  exactly  identical  with 
that  described  by  Thresh  (Trans.,  1890,  185),  with  the  modification 
that  instead  of  carrying  out  the  titration  in  a  current  of  coal  gas» 
the  liquid  to  be  tested  is  covered  with  a  layer  of  petroleum. 

H.  G.  C. 

Estimation  of  Nitrogen  in  Coal  Gas.  By  L.  Lang  {Chem. 
CerUr.,  1893,  ii,  773;  from  /.  /.  Gasbel,  493— 494).— 20  c.c.  of  the 
sample  of  gas  is  measured  in  the  Bunte's  burette,  mixed  with  125  c.c. 
of  air,  and  exploded  in  a  Ilempel's  pipette.  Carbonic  anhydride  and 
oxygen  are  now  absorbed  as  usual,  and  the  remaining  nitrogen  is 
measured.  Any  excess  over  the  amount  of  nitrogen  present  in  the 
air  is  supposed  to  have  been  present  in  the  gas.  L.  de  K. 
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Adulteration  of  Basic  Slag.  By  E.  Weampelmeyer  {Landw, 
Versuchs-Stab.,  43,  183 — 190). — Natural  phosphorite  is  sometimes 
coloured  so  as  to  resemble  basic  slag ;  finely  powdered  coal  is  some- 
times added  for  this  purpose.  The  following  methods  for  detecting 
adulteration  are  given : — (1)  Estimation  of  loss  on  ignition  in  a 
Rossler  fnrnace.  The  loss  in  old  samples  of  basic  slag  is  slight, 
whilst  with  fresh  samples  there  is  a  gain  owing  to  oxidation.  (2) 
Estimation  of  substance  soluble  in  warm  water  after  ignition.  (3) 
Determination  of  sp.  gr.  Basic  slag  has  a  sp.  gr.  =  1*9  or  higher, 
whilst  all  the  other  phosphates  examined  varied  from  1*1  to  1*6. 
(5)  Estimation  of  phosphoric  acid  soluble  in  citric  acid  (Loges' 
method)  and  in  ammonium  citrate  (Petermann's  method).  Results  of 
examination  of  various  phosphates  show  that  the  microscopic  ex- 
amination and  sp.  gr.  alone  are  generally  sufficient  for  ascertaining 
whether  the  slag  is  genuine  or  not.  In  two  cases,  however,  the 
microscopic  examination,  solubility  in  water,  citric  acid,  and  ammon- 
ium citrate  indicated  genuine  slag,  whilst  the  low  sp.  gr.  and  the 
high  loss  on  ignition  clearly  pointed  to  adulteration. 

The  suspected  sample  should  always  first  be  examined  with  a 
microscope,  then,  if  necessary,  the  loss  on  ignition  and  sp.  gr.  and 
solubility  in  water  determined,  lastly,  if  any  doubt  remains,  the 
solability  determined  by  Loges'  and  Petermann's  methods. 

K  H.  M. 

Estimation  of  Carbon  in  Steel.  By  R.  Loeenz  {Zeit.  aagw. 
Ghem.j  1893,  635 — 637). — The  author,  in  reply  to  de  Koninck,  states 
that  fusion  with  lead  chromate  in  a  current  of  oxygen  at  a  white  heat 
(Abstr.,  1893,  ii,  491)  causes  the  complete  oxidation  of  the  carbon, 
and  doubts  whether  the  same  satisfactory  result  could  be  obtained  by 
the  use  of  borax  or  microcosmic  salt,  even  when  mixed  with  copper 
oxide.  L.  de  K. 

Volumetric  Estimation  of  Silver.  By  G.  Denig^s  (Comjpt.  rend., 
117,  1078 — 1081). — The  reaction  between  silver  nitrate  and  potassium 
?yanide,  with  formation  of  silver  potassium  cyanide,  proceeds  regu- 
larly in  presence  of  ammonia,  and  the  end  reaction  is  made  very 
sensitive  by  adding  a  small  quantity  of  potassium  iodide  to  the 
liquid.  The  result  is  not  affected  by  considerable  variations  in  the 
proportion  of  ammonia,  or  by  the  presence  of  alkali  hydroxides, 
carbonates,  chlorides,  bromides,  phosphates,  &c.  It  is,  therefore,  not 
only  a  very  accurate  process  for  the  estimation  of  hydrocyanic  acid 
or  cyanides,  but,  by  using  a  standard  solution  of  potassium  cyanide, 
it  can  be  employed  for  the  estimation  of  any  silver  compound  what- 
ever. 

A  solution  of  about  10  grams  of  potassium  cyanide  per  litre  is  used, 
and  will  remain  unchanged  for  many  days,  its  stability,  especially 
in  hot  solutions,  being  increased  by  the  presence  of  excess  of  alkali. 

The  quantity  of  substance  taken  for  analysis  should  contain  about 
one-thousandth  of  a  gram  equivalent  of  silver,  and  is  dissolved  in 
10  c.c.  of  ammonia  solution  and  5  c.c.  of  water,  with  the  aid  of  heat 
if  necessary.  The  ferrocyanide,  bromide,  and  iodide  will  not  dissolve 
until  the  standard  cyanide  solution  is  added.     The  phosphate,  arsen- 
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ate,  chromate,  oxide,  and  sulphide  should  be  dissolved  in  nitric  acid 
and  then  mixed  with  excess  of  ammonia.  In  all  cases  the  liquid  con- 
taining a  slight  excess  of  ammonia  is  mixed  with  20  c.c.  of  standard 
cyanide  solution,  about  100  c.c.  of  water,  and  a  small  quantity  of 
potassium  iodide  solution,  and  decinormal  silver  nitrate  solution  is 
added  gradually  with  constant  agitation  until  a  slight,  permanent 
turbidity  is  produced.  The  difference  between  the  volume  of  silver 
solution  required  and  that  required  for  the  20  c.c.  of  standard  cyanide 
solution  alone,  gives  the  quantity  of  silver  present  in  the  substance. 

This  process  is  available  for  the  volumetric  estimation  of  precipi- 
tates of  silver  chloride  ;  the  direct  estimation  of  chlorides  in  liquids 
of  animal  origin  ;  the  determination  of  the  xantho-uric  compounds  in 
urine  by  precipitation  with  ammoniacal  silver  nitrate  solution,  and 
estimation  of  the  excess  of  silver  in  the  filtered  liquid ;  estimation  of 
potassium  iodide  by  precipitation  with  ammoniacal  silver  nitrate  solu- 
tion ;  and  estimation  of  all  substances  such  as  acetylenes,  arsenic 
hydride,  antimony  hydride,  aldehydes,  carbonic  oxide,  &c.,  which  are 
capable  of  altering  the  strength  of  alcoholic,  ammoniacal,  or  acid 
solutions  of  silver  salts.  C.  H.  B. 

Electrolytic  Analyses.  By  F.  Rijoorff  {Zeit.  angw.  Chem.^  450 
— 453). — The  author,  in  reply  to  Classen,  objects  to  the  processes 
given  in  that  chemist's  work,  and  thinks  his  own  methods  are  more 
accurate  (compare  Abstr.,  1893,  ii,  93 — 95).  L.  de  K. 

Volumetric  Estimation  of  Copper  with  Sodium  Sulphide. 

By  A.  BoEJvTRAGER  (Zeit.  angw.  Chem.,  1893,  517 — 524). — The 
author  prepares  the  sodium  sulphide  solution  by  dissolving  40  grams 
of  the  commercial  sulphide  in  1  litre  of  water.  This  solution  is 
standardised  by  means  of  a  solution  containing  69'278  grams  of  crystal- 
lised copper  sulphate  per  litre.  10  c.c.  of  the  solution  is  mixed  with 
a  little  ammonia,  and  titrated  in  the  cold  with  the  alkaline  sulphide 
until  a  drop  of  the  supernatant  liquid  gives  no  coloration  with  acetic 
acid  and  potassium  ferrocyanide.  The  process  may  be  used  in  presence 
of  zinc.  The  copper  solution  is  rendered  alkaline  with  ammonia,  and 
any  iron  oxide  is  filtered  off.  The  addition  of  the  sulphide  may  at 
first  also  precipitate  a  little  of  the  zinc,  but  this  rapidly  redissolves  as 
long  as  a  trace  of  copper  is  present.  The  process  may  be  recom- 
mended for  the  assay  of  brass,  commercial  copper  sulphate,  and  a 
variety  of  copper  sulphate  disinfectants.  L.  de  K. 

Separation  of  Lead  from  Copper  by  Electrolysis.    By  H. 

NissENSON  (Zeit.  angw.  Chem.,  1893,  646). — The  author  states  that 
Kiidorff  is  wrong  in  supposing  that  the  electrolytic  separation  oi 
copper  from  lead  is  only  successful  when  the  lead  is  present  in  minute 
quantity,  and  proceeds  as  follows  : — 1  gram  of  copper  ore  is  dissolved 
in  30  c.c.  of  nitric  acid  of  1'4  sp.  gr.,  diluted  to  180  c.c.  and  electro- 
lysed carefully  according  to  Classen's  directions.  An  accurate  estima- 
tion of  the  copper  is  obtained,  even  in  the  case  of  ores  containing  12 
percent,  of  lead  to  20  per  cent,  of  copper.  L.  de  K. 
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Electrolytic  Separation  of  Metals  of  the  Second  Group.    By 

S.  C.  ScHMUCKEE  (Zeit.  anorg.  Ghem.,  5,  199—210). — The  author 
adds  to  the  solution  an  excess  of  bromine  to  ensure  the  highest 
degree  of  oxidation ;  tartaric  acid  is  next  added,  and  then  an  excess 
of  ammonia.  The  solution,  after  being  put  into  a  platinum  dish,  is 
now  electrolysed  as  usual,  the  strength  and  duration  of  the  current 
varying  somewhat  according  to  the  nature  of  the  metallic  salts.  For 
instance,  in  the  separation  of  copper  from  tin,  the  solution  containing 
about  0"1  gram  of  each  metal  in  175  c.c.  of  liquid  was  exposed  to  the 
galvanic  action  for  17  hours,  the  current  yielding  0'4  c.c.  of  electro- 
lytic gas  per  minute.  The  copper  was  completely  recovered,  and 
perfectly  pure. 

The  tartaric  acid  method  has  proved  successful  in  the  separation  of 
copper  from  arsenic,  antimony,  and  tin  ;  cadmium  from  antimony ; 
cadmium  from  tin ;  cadmium  from  arsenic ;  cadmium  from  arsenic, 
antimony,  and  tin  ;  bismuth  from  arsenic  ;  bismuth  from  antimony  ; 
bismuth  from  tin  ;  bismuth  from  arsenic,  antimony,  and  tin  ;  mercury 
from  tin ;  mercury  from  arsenic  ;  mercury  from  antimony  ;  mercury 
from  arsenic,  antimony,  and  tin.  The  author  has  not,  as  yet,  tried 
any  experiments  with  lead  when  mixed  with  tin,  arsenic,  or  antimony. 

L.  DE  K.  * 

Estimation  of  Manganese  Oxides  by  means  of  Hydrogen 
Peroxide.  By  H.  0.  Jones  (Compt  rend.,  117,  781— 783).— The 
m-ethod  described  by  Carnot  (Abstr.,  1893,  ii,  427)  is  only  a  special 
case  of  the  general  method  described  by  the  author  (Amer.  Ghem.  /., 
12,  275),  which  is  applicable  also  to  the  higher  oxides  of  lead. 

C.  H.  B. 

Detection  of    Nitronaphthalene  in  Mineral   Oils.     By   N. 

Leonard  (Ghem.  News,  68,  297). — a-Nitronaphthalene  is  added  to 
mineral  oils  to  remove  the  fluorescence,  and  may  be  detected  by  gently 
warming  and  agitating  the  oil  with  zinc  dust  and  hydrochloric  acid  ; 
the  characteristic  odour  of  a-naphthylamine  will  indicate  the  previous 
existence  of  the  nitro-derivative  ;  this  may  be  confirmed  by  the  blue 
precipitate,  quickly  changing  to  purple,  obtained  when  ferric  chloride 
is  added  to  a  portion  of  the  acid  aqueous  solution  of  the  amine  pre- 
viously neutralised  with  ammonia ;  also  by  the  production  of  a  yellow 
colour,  changing  to  crimson  with  hydrochloric  acid,  when  another 
portion  of  this  liquid  is  rendered  alkaline  with  soda,  extracted  with 
ether,  the  ether  evaporated  from  the  extract,  and  the  residue  dissolved 
in  a  small  quantity  of  alcohol  and  treated  with  a  drop  of  a  solution 
of  sodium  nitrite  and  acidified  with  acetic  acid.  D.  A.  L. 

Estimation  of  Cresol  or  Xylenol.  By  F.  Keppleb  (Ghem. 
Centr.,  1893,  ii,  892—893;  from  Arch.  Hygiene,  18,  51— 66).— A  mix- 
ture of  potassium  bromide  and  bromate  is  added  to  the  solution  con- 
taining the  cresol.  After  adding  a  sufficiency  of  sulphuric  acid,  the 
liquid  is  filtered  through  glass  wool,  and  an  aliquot  part  of  the 
filtrate  is  titrated,  as  usual,  by  means  of  potassium  iodide  and  sodium 
thiosulphate  with  starch  as  indicator.  L.  de  K. 
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Checking  Fehling's  Solution.  By  A.  Borntrager  {Zeit.  angw. 
Chem.^  1893,  600 — 601). — The  author  has  come  to  the  conclusion  that 
the  standard  solution  of  invert  sugar  used  to  check  the  Fehling  solu- 
tion should  be  prepared  at  the  ordinary  temperature.  Pure  saccha- 
rose is  easily  prepared  by  precipitating  a  filtered,  concentrated 
solution  of  sugar  candy  with  alcohol  and  drying  the  precipitate. 
19  grams  of  this  product  is  dissolved  in  dilute  hydrochloric  acid  con- 
taining 4*5  per  cent,  of  HCl  in  a  100  c.c.  flask.  After  standing  over 
night,  25  c.c.  is  pipetted  off,  coloured  with  a  little  litmus,  exactly 
neutralised  with  alkali,  and  made  up  to  1  litre.  This  solution  con- 
tains 0-5  per  cent  of  invert  sugar.  L.  de  K. 

Sugar  in  the  Blood.  By  F.  Schenck  (Pflilgers  ArcMv,  55, 
203 — 211). — The  following  method  of  estimating  sugar  in  the  blood 
is  recommended :  50  c.c.  of  blood  is  mixed  with  50  c.c.  of  water  ;  to 
this,  100  c.c.  of  2  per  cent,  hydrochloric  acid  and  then  100  c.c.  of 
5  per  cent,  mercuric  chloride  are  added.  The  mixture  is  filtered,  and 
the  filtrate  decomposed  with  hydrogen  sulphide.  This  is  again  fil- 
tered, 150  c.c.  of  the  filtrate  taken,  and  air  passed  through  it  to  get 
rid  of  the  hydrogen  sulphide :  it  is  concentrated  to  100  c.c,  and 
then  titration  is  performed  by  Knapp's  method.  The  mercuric  chloride 
appears  to  give  as  good  results  as  the  more  expensive  iodide. 

When  the  blood  coagulates,  the  disappearance  of  sugar  is  very 
great ;  it  may  be  25  per  cent.  If  kept  uncoagulated  by  an  oxalate, 
the  loss  is  insignificant.  If  blood  is  acidified,  the  loss  is  practically 
nil.  W.  D.  H 

Use  of  Methylene-blue  for  the  Detection  and  Estimation  of 
Sugar  in  Urine.  By  N.  Wender  (Chem.  Centr.,  1893,  ii,  670—671 ; 
from  Pharm.  Post,  26,  393— 397).— Ihl  observed  that  methylene- 
blue  is  decolorised,  by  reduction  to  the  leuco-compound,  by  invert 
sugar,  dextrose,  dextrin,  &c.,  whilst  it  is  not  acted  on  by  cane  sugar. 
Urea,  uric  acid,  and  the  inorganic  salts  in  urine  are  without  action  on 
methylene-blue ;  creatinine  decolorises  it  with  tolerable  rapidity ; 
creatine,  after  boiling  for  some  time,  and  albumin,  when  it  is 
present  to  the  extent  of  some  tenths  of  a  per  cent.  Animal  gum  and 
glycuronic  acid  may  also  decolorise  methj'lene-blue  ;  concentrated 
alkalis  decolorise  it  rapidly  with  separation  of  the  free  base,  but 
dilute  alkalis  do  not  produce  any  effect.  All  normal  urines  in  the 
undiluted  state  decolorise  alkaline  methylene-blue  solutions  on  heat- 
ing ;  1  c.c.  normal  undiluted  urine  decolorises  1  c.c.  of  methylene- 
blue  solution  (1  :  1000).  To  decolorise  the  same  amount  of  methyl- 
ene-blue, about  4'5  c.c.  of  10  times  diluted  normal  urine  is  required, 
whilst  only  1  c.c.  of  a  similarly  diluted  diabetic  urine,  containing 
0*5  per  cent,  of  sugar,  produces  the  same  effect.  In  order  to  detect 
the  presence  of  sugar  in  urine,  the  following  method  is  adopted  :  5  or 
10  c.c.  of  the  urine  is  diluted  to  10  times  its  volume  ;  1  c.c.  of  this 
solution  is  then  treated  with  1  c.c.  of  aqueous  methylene-blue  solution 
(1 :  1000)  and  1  c.c.  of  normal  potash,  diluted  with  about  2  c.c.  of 
water,  and  boiled  over  a  naked  flame  for  a  minute.  In  the  presence 
of  0'5  per  cent,  of  sugar,  total  decolorisation  takes  place.  If  the 
coloration   remains,  the   urine    may   be   considered  as    not  diabetic. 
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Quantitative  experiments  showed  tliat  1  mol.  of  methylene-blue  is 
reduced  by  1  mol.  of  dextrose.  1  c.c.  of  methylene-blue  solution, 
1 :  1000  =  0*001  gram  metbylene-blue  would  be  reduced  by  0'005  gram 
of  dextrose.  The  decolorising  power  of  a  normal  urine,  therefore, 
corresponds  with  that  of  a  O'll  per  cent,  solution  of  dextrose.  If  p 
is  the  percentage  of  sugar  in  the  urine  which  has  to  be  determined, 
V  the  dilution  factor,  c  the  number  of  c.c.  of  the  methylene-blue  solu- 
tion required,  then  p  =  0*05  vjc. 

The  determination  of  sugar  in  urine  is  carried  out  in  the  following 
manner.  If  sugar  is  found  by  the  qualitative  test,  the  urine  is  diluted 
according  to  its  specific  gravity. 

Sp.  gr 1-017— 1-025  1-025—1-080         1030— 1-038 

(50  times)  (100  times)  (200  times) 

The  volume  of  the  diluted  urine  which  is  required  to  exactly  de- 
colorise O'OOl  gram  of  methylene-blue  is  then  determined,  several 
titrations  being  made.  1  c.c.  of  methylene-blue  solution  and  1  c.c.  of 
normal  potash  are  put  into  a  test  tube,  and  the  urine  run  in  gradually 
from  a  burette,  the  liquid  being  boiled  once  or  twice.  This  process  is 
repeated  until  the  exact  amount  of  urine  required  has  been  found. 
The  results  obtained  by  the  author  fall  between  those  given  by  the 
polarisation  method  and  by  the  reduction  of  Fehling's  solution. 
Owing  to  the  great  dilution  of  the  urine,  the  disturbing  influence  of 
the  other  constituents  of  urine  which  are  capable  of  reducing  methyl- 
ene-blue is  scarcely  perceptible.  A.  H. 

Estimation  of  Saccharose  in  Mixtures  of  Maltose,  Isomalt- 
ose,  Dextrin,  and  in  Worts.  By  J.  Jais  (Ghem.  Centr.,  1893,  ii, 
893—894 ;  Zeif.  ges.  Brauiv.,  16, 349— 351).— The  author  has  carefully 
investigated  Meissl's  inversion  method,  and  has  found  that  it  is  per- 
fectly trustworthy.  L.  de  K. 

Glycogen.  By  S.  Fkankel  (Pflugers  Archiv,  55,  378—379)  and 
J.  Weidenbaum  (ibid.,  380—391 ;  compare  Abstr.,  1893,  i,  186).— In 
reply  to  Weidenbaum's  criticisms  on  the  trichloracetic  acid  method  of 
estimating  glycogen,  the  author  reaffirms  his  position,  and  charges 
his  critic  with  error,  suggesting  that  he  used  impure  preparations  of 
trichloracetic  acid. 

To  this,  Weidenbaum  replies  by  publishing  analyses  of  his  trichlor- 
acetic acid  and  a  number  of  fresh  experiments  in  which  his  former 
conclusions  that  Frankel's  glycogen  contains  nitrogen,  and  that  the 
glycogen  is  only  imperfectly  extracted  from  the  tissues  by  the  use  of 
the  acid,  is  fully  confirmed.  W.  D.  H. 

Glycogen.  By  W.  Gulewitsch  (Pfluger's  Archiv,  55,  392 — 393) 
and  by  C.  PFLtJGER  (ibid.,  394 — 401 ;  compare  Abstr.,  1993,  ii,  601). 
— Gulewitsch  points  out  that  Pfliiger  was  not  the  first  to  suggest  a 
method  for  overcoming  the  difficulties  often  experienced  in  the  use  of 
Briicke's  reagent  for  the  estimation  of  glycogen.  This  and  certain 
small  points  of  detail  in  the  methods  suggested  furnish  matter  for  the 
polemical  portions  of  the  two  papers  here  under  review. 

W.  D.  H. 
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Estimation  of  the  Acidity  of  Vinegar.  By  L.  Vanixo  (Zeif. 
angw.  Chem.,  1893,  676—677). — The  author  strongly  recommends  the 
process  originally  worked  out  by  Baumann  and  Kux.  10  grams  of 
the  sample  of  vinegar  is  mixed  with  a  solution  of  4  grams  of  potassium 
iodide  and  0*8  gram  of  potassium  iodate  and  introduced  by  means  of 
a  pipette  into  the  bottom  part  of  an  ordinary  specimen  tube,  inside 
which  is  sealed  a  small  glass  cylinder,  which  contains  the  alkaline 
solution  of  hydrogen  peroxide.  After  standing  for  afc  least  two 
hours,  the  glass  is  connected  with  the  author's  apparatus  (Abstr., 
1891,  615),  which  is  easier  to  manipulate  than  Wagner's  azotometer 
used  in  Kux's  experiments.  The  two  solutions  are  mixed  and  the 
liberated  oxygen  is  finally  read  off  with  the  usual  precautions.  The 
acetic  acid  is  calculated  from  the  volume  of  gas  at  N.T.P.,  or  Kux's 
tables  may  be  used.  L.  de  K. 

Estimation  of  Malic  acid.  By  C.  Micko  (Chem.  News,  68,  286). 
— To  facilitate  the  separation  of  malic  acid  in  wines  by  means  of  lead 
acetate,  the  author  evaporates  100  c.c.  of  wine,  or  50  c.c.  of  cider, 
to  a  few  c.c,  sets  aside  for  an  hour  with  4  or  5  c.c.  of  binormal  sulph- 
uric acid,  then,  while  agitating  continuously,  gradually  mixes  in 
50  c.c.  of  strong  alcohol  and  50  c.c.  of  ether.  After  6  to  10  hours, 
filtering  and  washing  with  ether-alcohol  ensue,  and  the  ether  and 
alcohol  are  subsequently  expelled  by  distillation  over  a  water  bath, 
but  finishing  off  in  a  vacuum.  Chlorides  are  removed  from  the 
residue  by  cooling  it  to  50°  or  60"  and  adding  the  smallest  possible 
excess  of  freshly  prepared  silver  sulphate  and  filtering.  The  filtrate 
is  neutralised  with  potassium  carbonate,  evaporated  to  a  small  volume, 
and  is  ready  to  be  further  treated  for  the  separation  of  malic  acid. 

D.  A.  L. 

Butter  Testing.  By  E.  Spaeth  (Zeif.  angw.  Chem.,  1893, 
513 — 515). — The  author  uses  a  kind  of  weighing  flask,  the  lid  and 
bottom  of  which  are  trebly  perforated.  The  bottom,  inside,  is 
covered  with  asbestos.  A  glass  boat,  filled  one-third  with  pieces  of 
pumice  the  size  of  a  pea,  is  introduced,  and  the  whole  is  dried  for  an 
hour  at  105°.  The  boat  is  taken  out  and  placed  on  the  balance  pan 
alongside  the  weighing  flask,  and  weighed.  An  average  lot  of  butter, 
weighing  about  10  grams,  is  now  put  into  the  boat,  and  the  whole  is 
again  weighed.  The  boat  is  now  placed  first  on  an  open  water  bath 
for  half  an  hour,  then  inside  an  air  bath  for  about  two  hours  at  100°. 
After  cooling,  it  is  put  inside  the  weighing  bottle,  the  whole  is  re- 
weighed,  and  the  loss  represents  the  water. 

The  fat  is  estimated  by  placing  the  whole  apparatus  inside  a 
Soxhlet  tube,  and  extracting  the  fat  with  ether  in  the  usual  manner. 
The  salt  may  be  estimated  by  digesting  the  insoluble  residue  in  water 
and  estimating  the  chlorine  with  silver  nitrate.  The  test  analyses 
show  the  process  to  be  handy  and  accurate.  L.  de  K. 

Butter  Analysis.  By  C.  Yiollette  (Compt.  rend.,  117,  856—858). 
— The  weight  in  a  vacuum  of  1  c.c.  of  butter  at  100°  varies  from 
0*86320  to  0*86425  gram,  whilst  for  margarine  the  corresponding 
values  are  0*85766 — 0*85865  gram.  The  density  of  a  mixture  of  butter 
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and  margarine  Is  exactly  the  mean  of  the  densities  of  its  constituents. 
When  cows  nre  fed  chiefly  on  hay,  the  density  of  the  butter  is  about 
0'86320,  whilst  if  the  food  consists  of  grains,  pulp,  cake,  and  meal, 
with  very  little  hay,  the  density  of  the  butter  is  about  086425.  Out 
of  150  samples  of  butter,  two  only,  derived  from  cows  highly  fed  with 
p^rains,  meal,  and  cake,  gave  densities  as  high  as  0*86530  and  0*86540 
respectively,  whilst  one,  derived  from  a  cow  fed  on  straw  and  hay,  had 
a  density  of  0-86277. 

The  author  has  therefore  constructed  a  densimeter,  giving  all  the 
densities  at  100°  comprised  between  those  of  pure  butter  on  the  one 
hand  and  margarine  on  the  other,  each  unit  in  the  fourth  decimal 
place  corresponding  to  a  length  of  1*4  mm.  on  the  scale.  The  butter 
to  be  examined  is  heated  in  a  cylindrical  copper  vessel  by  means  of 
steam. 

For  practical  purposes,  a  series  of  smaller  densimeters  is  used, 
which  allow  first  of  an  approximate,  and,  afterwards,  of  a  more 
accurate,  classitication  of  the  butters  under  examination.  Experi- 
ments must  be  made  from  time  to  time  with  average  butters  from  the 
same  district,  and  from  animals  fed  on  various  diets.  In  doubtfal 
cases  the  butter  must  be  analysed.  C.  H.  B. 

Analysis  of  Lard.  By  C.  A.  Neufeld  (Chem.  Gentr.,  1893,  ii, 
778;  from  Arch.  Hygiene^  17). —  The  author  comes  to  the  conclusion 
that  neither  Hiibls  test,  nor  the  silver  reaction,  are  of  much  use  in 
testing  for  small  quantities  of  adulterants.  L.  de  K. 

Estimation  of  Beef  Fat  in  Lard.  By  W.  F.  K.  Stock  {Analyst, 
19,  2 — 7). — The  author's  process  is  based  on  the  slight  solubility  of 
beef  stearin  in  ether  at  13°.  The  requisites  are  :  six  25  c.c.  graduated 
test-mixers  fitted  with  glass  stoppers  ;  ether  of  0*720  specific  gravity ; 
a  set  of  mixtures  of  pure  lard  melting  at  34 — 35^  with  5,  10,  15,  and 
20  per  cent,  of  beef  stearin  melting  at  56° ;  a  second  set  of  mixtures 
uf  pure  lard  melting  at  39 — 40°  with  beef  fat  melting  at  50°. 

The  melting  point  of  the  sample  is  taken  by  the  capillary  tube 
method  24  hours  after  the  tube  has  been  filled.  Suppose  the  melting 
point  to  be  at  34°,  3  c.c.  of  the  melted  fat  is  run  into  one  of  the  test- 
mixers  and  dissolved  in  21  c.c.  of  ether,  then  placed  in  water  at 
20 — 25°.  3  c.c.  of  each  of  the  first  set  of  mixtures  is  dissolved 
in  exactly  the  same  way.  The  five  tubes  are  then  cooled  down 
to  13°  and  allowed  to  remain  at  that  temperature  (particularly 
towards  the  last)  for  24  hours.  The  apparent  volume  of  deposit  in 
each  tube  is  then  noted,  and  this  will  give  an  immediate  clue  as  to 
the  condition  of  the  sample.  The  ether  is  poured  off  from  the  tubes 
as  far  as  possible,  and  10  c.c.  of  fresh  ether  at  13°  is  added  in  each 
case.  The  stoppers  are  inserted,  the  tubes  well  shaken,  and  after  the 
deposit  has  settled  the  operation  is  repeated.  The  whole  contents  of 
the  tubes  are  now  transferred  to  weighed  shallow  beakers.  The  ether 
is  carefully  rnn  off,  and  the  deposits  are  dried  for  15  minutes  at  10° 
The  beakers  are  cooled  and  weighed  and  the  standard  weight  nearest 
to  that  of  the  sample  is  used  as  the  factor  by  which  to  calculate  the 
beef  fat.     For  samples  with  a  higher  melting  point,  the  second  set  of 
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mixtures  sbould  be  used.  The  actual  presence  of  beef  fat  must  be 
proved  by  the  microscope.  For  this  purpose,  a  few  particles  of  the 
dry  residue  are  placed  on  a  slide,  moistened  with  alcohol,  and  covered. 
Very  moderate  pressure  should  be  applied  to  the  cover,  and  the  slide 
viewed  with  a  1-inch  objective  and  the  C  eye-piece.  The  presence 
of  beef  stearin  may  often  be    recognised  by  the  naked  eye. 

As  regards  pure  lard,  the  author  is  enabled  to  state  that  no  sample 
melting  below  39°  gives  more  than  0*01 1  gram  of  ether- washed 
deposit.  A  sample  melting  at  45-8°  gave,  however,  0'146  gram  of 
deposit.  This  shows  the  necessity  of  having  the  two  sets  of  standard 
mixtures  and  carrying  out  the  analysis  by  a  strict  comparison  test. 
Direct  experiment  has  shown  that  neither  cotton  oil,  palm-nut-kernel 
oil,  nor  cocoa-nut  oil,  interferes  with  the  deposition  of  the  crystals  of 
beef  stearin.  L.  de  K. 

Furfuraldehyde  as  a  Test  for  Sesame  Oil.  By  V.  Yillavecchta 
and  G.  Fabris  (Zeit.  angw.  Chem.,  1893,  505 — 506). — The  authors 
recommend  the  following  method  for  the  detection  of  sesame  oil. 
0*1  c.c.  of  a  2  per  cent,  alcoholic  solution  of  furfuraldehyde  is  put 
into  a  test  gla-s  and  mixed  with  10  c.c.  of  the  sample  of  oil  and 
10  c.c.  of  hydrochloric  acid  (sp.  gr.  1*19).  After  shaking  for  half  a 
minute,  the  mixture  is  left  to  itself.  If  less  than  1  per  cent,  of 
sesame  oil  is  present,  the  acid  liquid  vs^ill  become  carmine-red.  In 
the  absence  of  sesame  oil  the  acid  layer  will  be  either  colourless  or  of 
a  dirty-yellow  colour.  The  test  may  also  be  carried  out  as  follows  : — 
0*1  c.c.  of  the  furfuraldehyde  solution  is  put  into  a  test  glass,  mixed 
with  10  c.c,  of  oil  and  1  c.c.  of  hydrochloric  acid.  After  thorough 
shaking,  10  c.c.  of  chloroform  is  added  to  dissolve  the  oil.  In 
presence  of  sesame  oil,  the  acid  layer  will  present  a  fine  carmine-red 
colour,  and  in  its  absence  there  will  be  either  no  colour  at  all  or  only 
a  trace  of  green. 

By  saponifying  sesame  oil  with  barium  bydroxide  and  treating  the 
alcoholic  extract  of  the  soap  with  light  petroleum,  the  authors  have 
succeeded  in  isolating  the  chromogenic  principle.  L.  de  K. 

Estimation  of  Alkaloids  by  Hulsebosch's  Process.    By  F. 

LiECNiGH  {Ghem.  Oentr.^  1893,  ii,  890 — 891;  from  Fharm.  Centr, 
Halle,  34,  591 — 593). — The  author  rejects  the  process  as  being 
utterly  untrustworthy,  but  suggests  a  few  possible  improvements  in 
the  apparatus,  and  also  recommends  libeiating  the  alkaloids  by 
means  of  lime  instead  of  by  sodium  hydroxide.  L.  de  K. 

Detection  of  Piperazine  in  Urine.  By  Biesenthal  (Chem. 
Centr.,  1893,  ii,  624—625;  from  Therap.  Monatsh.,  1893,  356).— 
Rorig  found  (Therap.  Monatsh.,  18'.)8,  117)  that  in  two  cases  the 
addition  of  picric  acid  to  the  urine,  after  administering  piperazine, 
produced  precipitates,  which  he  regarded  as  albumin.  The  author 
considers  that  these  were  due  to  piperazine  itself,  since  this  substance, 
even  when  diluted  1 :  20,000  with  water,  gives  a  distinct  precipitate 
with  picric  acid  and  passes  through  the  organism  without  change. 
Usually  piperazine  shows  itself  in  the  urine  3 — 4  hours  after  having 
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been  taken;  the  precipitate  prodaced  in  such  urine  with  picric  acid 
has  the  characteristic  crystalline  form  of  piperazine  picrate,  and  cannot 
be  mistaken  for  albumin  picrate.  The  piperazine  urine  gives  none  of 
the  reactions  of  albumin.  The  identity  of  the  precipitate  with 
piperazine  picrate  was  further  shown  by  decomposing  it  with  hydro- 
chloric acid,  removing  the  picric  acid  by  agitation  with  ether,  and 
detecting  the  piperazine  by  means  of  a  solution  of  potassium 
bismuth  iodide.  The  presence  of  piperazine  could  even  be  detected 
in  the  urine  itself  by  the  use  of  this  reagent.  In  order  to  detect 
albumin  along  with  piperazine  in  urine,  acetic  acid  may  be  employed  ; 
this  coagulates  the  albumin  on  heating,  and  the  coagulum  does  not 
redissolve,  whereas  the  precipitate  of  piperazine  picrate  disappears  on 
heating  and  reappears  on  cooling.  A.  H. 

Test  for  Cocaine.  By  Schaekges  (Chem.  Oentr.,  1893,  ii,  888; 
from  Schweiz.  Wocli.  Pharm.,  31,  841 — 343). — A  few  centigrams  of 
the  alkaloid  is  dissolved  in  a  drop  of  water  and  a  drop  of  sulphuric 
acid.  On  adding  to  the  colourless  solution  a  drop  of  a  solution  of 
potassium  chromate,  or  dichromate,  a  rapidly- vanishing  precipitate  is 
obtained.  On  warming,  the  liquid  turns  green  and  gives  fumes  re- 
sembling those  of  benzoic  acid.  Cocaine  is  distinguished  from 
morphine  by  its  insolubility  in  cold  solutions  of  fixed  alkalis. 

L.  DE   K. 

Detection  of  "  Saccharin  "  in  Wines  and  Beers.  By  E.  Spaeth 
(Zeit.  angw.  Chem,  1893,  579 — 581). — To  detect  saccharin  in  wines 
or  cordials,  the  sample  is  mixed  with  purified  sand,  evaporated  to 
about  10 — 20  c.c,  acidified  with  a  few  c.c.  of  phosphoric  acid,  and 
extracted,  at  a  gentle  heat,  with  a  mixture  of  equal  parts  of  ether  and 
light  petroleum  (b.  p.  60°).  After  filtering  through  asbestos,  the 
mass  is  again  extracted  until  the  filtrate  measures  about  200 — 250  c.c. 
After  distilling  off  the  solvent,  the  residue  is  taken  up  with  a  very 
weak  solution  of  sodium  carbonate  and  tasted.  A  sweet  taste  points  to 
the  presence  of  "  saccharin,"  the  amount  of  which  may  be  ascertained 
as  usual  by  a  fusion  with  nitre  and  an  estimation  of  the  sulphate  so 
produced. 

When  applying  the  process  to  beers,  the  bitter  principles  of  the 
hops  must  be  first  removed  by  adding  a  few  crystals  of  copper 
nitrate.     The  liquid  need  not  be  filtered.  L.  de  K. 

Reaction  of  Indoles.  By  A.  Angeli  (Gazzetta,  23,  ii,  102—103). 
— On  melting  a  trace  of  an  indole  or  indolecarboxylic  acid  witli 
dehydrated  oxalic  acid  in  a  test  tube,  a  beautiful  colora.tion  is  pro- 
duced, and  can  be  dissolved  in  acetic  acid.  Indole  and  its  aliphatic 
derivatives  give  a  magenta  colour,  whilst  a-phenylindole  yields  a 
violet  colouring  matter.  W.  J.  P. 

Process  for  the  Pull   Analysis  of   Root   Crops.      By  A.  v. 

Asb6th  {Chem.  Zeit.,  17,  725 — 726). — The  author  recommends  the 
following  process  for  the  analysis  of  potatoes  : — The  substance  is  cut 
into  thin  slices,  and  about  8  grams  of  the  sample  is  dried,  first  at 
50°,  and   then  at  110°.      The  loss  represents  the  moisture.     If  the 


128  ABSTRACTS  OF  CHEMICAL  PAPERS. 

temperature  is  raised  too  rapidly,  tlie  starch  gelatinises,  and  is  then 
very  difficult  to  dry.  The  dried  substance  is  incinerated,  and  the 
mineral  matter  weighed.  For  the  estimation  of  the  other  con- 
stituents, about  five  potatoes  are  cut  up,  partially  dried  at  50°, 
reduced  to  powder,  and  then  finely  ground  ;  the  flour  is  then  sub- 
jected to  analysis.  The  remaining  moisture  is  determined  by  drying 
at  110°,  and  the  total  nitrogen  is  determined  by  Kjehldahl's  process 
as  modified  by  the  author.  [The  substance  is  boiled  with  sulphuric 
acid  and  copper  sulphate,  potassium  permanganate  being  only  used 
in  extreme  cases;  the  liquid  is  distilled  with  aqueous  soda  containing 
Rochelle  salt,  and  the  ammonia  is  then  titrated. — Abstractor.]  The 
fatty  matter  is  estimated  by  exhausting  10  grams  of  the  flour  with 
ether  in  a  Soxhlet's  tube,  the  residue  being  exposed  to  the  air  until 
all  the  ether  has  gone  off.  About  2  grams  of  it  is  taken  for 
the  estimation  of  the  starch  and  dextrin  by  the  author's  baryta 
method  (Abstr.,  1887,  868),  but  it  is  necessary  to  redetermine  the 
moisture  and  make  due  correction  for  any  alteration.  The  minor 
constituents  are  estimated  by  triturating  5  grams  of  the  flour  with 
cold  water,  and  collecting  the  insoluble  mass  on  a  weighed  filter. 
After  drying,  a  portion  of  it  is  used  for  a  nitrogen  estimation  (in- 
soluble proteids).  The  solution  is  evaporated  on  the  water  bath,  and 
the  residue  finally  dried  for  three  hours  over  sulphuric  acid  in  a 
vacuum  ;  this  gives  the  total  soluble  matter;  it  is  then  treated  with 
water,  and  any  proteid  matter  which  has  coagulated  is  collected  on  a 
weighed  filter,  dried,  and  weighed. 

The  filtrate  is  concentrated  to  a  syrup  and  mixed  with  twice  its 
volume  of  alcohol.  The  precipitate  is  washed  with  alcohol,  dissolved 
in  water,  and  titrated  by  means  of  baryta,  which  gives  the  dextrin. 
The  alcoholic  solution  is  evaporated  in  a  platinum  dish,  and  the  re- 
sidue, after  drying  in  a  vacuum,  is  weighed  ;  this  gives  the  sugar  and 
amido-acids.  The  sugar  may  be  estimated  by  Fehling's  solution,  and 
the  amido-acids  are  then  taken  by  difference ;  they  may,  however, 
also  be  estimated  directly  by  deducting  from  the  total  nitrogen  the 
nitrogen  due  to  the  proteids,  and  calculating  the  difference  to 
asparagine,  which  contains  21*97  per  cent,  of  nitrogen.  By  taking 
the  sum  of  the  soluble  proteid,  dextrin,  and  asparagine,  and  deducting 
this  from  the  matter  soluble  in  water,  the  difference  gives  the  colour- 
ing matters  and  gummy  substances. 

In  conclusion,  the  author  gives  the  details  of  an  analysis  of  a 
variety  of  red  potato,  popularly  known  as  the  Zulu-King.  Not  a 
trace  of  sugar  was  found.  As  the  lesult  is  yqtj  favourable,  the 
cultivation  of  this  crop  on  the  large  scale  is  much  to  be  recom- 
mended. L.  DE   K. 

The  Ferrocyanide  Test  for  Urine.  By  J.  P.  Karplus  (Gh^m. 
Centr.,  1893,  ii,  496  ;  from  Gentr.  Bin.  Med.,  14,  577).— See  this  vol., 
ii,  107. 

Estimation  of  Proteids  and  Extractives  in  Cow's  and  Human 
Milk.  By  I.  MuKK  {Virchows  Archiv,  134,  ol9— 640).— See  this 
vol.,  ii,  106. 
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Absorption  Spectra  of  Solutions  of  the  Chromoxalates 
of  the  Blue  Series.  By  G.  Magnanini  and  T.  Bentivoglio 
(Gazzetta,  23,  ii,  444 — 451;  compare  Lapraik,  Abstr.,  1893,  ii,  313). 
— Osfcwald  (Abstr.,  1892,  1137),  from  a  study  of  a  number  of  salts, 
concluded  that  the  similar  absorption  possessed  by  very  dilute  solu- 
tions of  salts  containing  one  coloured  ion  in  common  is  due  to  the 
complete  electrolytic  dissociation  of  the  salts,  the  coefficient  of  ab- 
sorption being  proportional  to  the  number  of  coloured  ions  in  solu- 
tion. Ostwald  examined  very  dilute  solutions  of  the  chromoxalates, 
amongst  others,  and  found  their  absorption  coefficients  to  be  propor- 
tional merely  to  the  concentrations. 

The  authors  have  measured  the  absorption  of  solutions  of  the 
chromoxalates  of  potassium,  sodium,  and  ammonium,  and  confirm 
Ostwald's  results.  They  find  further,  however,  that  the  absorption 
coefficients  are  also  proportional  to  the  concentration  in  very  concen- 
trated solutions  (20 — 25  per  cent.),  in  which  the  dissociation  is  small. 
The  absorption  in  concentrated  solutions  thus  follows  the  same  law  as 
that  in  dilute  highly  dissociated  solutions.  The  absorption  coefficient 
is  not  altered  by  the  addition  of  a  salt  containing  the  same  metallic 
ion  as  the  chromoxalate,  although  the  dissociation  of  the  latter  is  so 
greatly  reduced  by  the  over-pressure  of  the  metallic  ion.  The 
authors  conclude  that  the  absorption  of  the  chromoxalates  is  absolutely 
independent  of  the  extent  of  their  electrolytic  dissociation. 

W.  J.  P. 

Comparative  Experiments  on  the  E.M.F.  of  the  Clark 
Standard  Cell.  By  K.  Kahle  (Ann.  Phys.  Ghem.,  [2],  51,  174— 
1202). — The  experiments  detailed  in  this  paper  were  made  with  the 
object  of  ascertaining  the  effects  which  change  of  form,  purity  of 
material,  age,  and  temperature  have  on  the  E.M.F.  of  the  Clark 
standard  cell.  The  |-j-form  devised  by  Lord  Rayleigh,  the  form  pro- 
posed by  Feussner,  and  that  adopted  by  the  Board  of  Trade  were 
compared  with  one  another.  The  results  show  that  the  |-|-cell  is  far 
superior  to  the  other  two,  both  in  the  ease  with  which  it  can  at  any 
time  be  reproduced  of  constant  E.M.F.  and  in  the  fact  that  impurities 
and  disturbing  influences  have  less  effect  on  its  constancy,  so  that 
the  variation  of  its  E.M.F.  from  the  normal  value  can  with  little 
difficulty  be  reduced  to  0  0001  volt.  Greater  changes  than  this  were 
not  observed  in  cells  which  were  often  compared  with  one  another 
during  the  course  of  1|  years.  In  the  effect  which  temperature  has 
on  this  cell,  it  is  also  to  be  placed  before  the  others.  The  author  finds 
that  a  knowledge  of  the  temperature  coefficients  of  the  Feussner  and 
Board  of  Trade  cells  is  misleading,  as  the  E.M.F.  calculated  by 
their  means  does  not  agree  with  that  actually  observed.  On  the 
other  hand,  as  long  as  sudden  changes  of  temperature  are  avoided, 
the  value  of  the  E.M.F.  for  the  HJ-cell  can  be  calculated  for  different 
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temperatures  to  wilhin  O'OOOl  volt,  and  even  with  sudden  tempera- 
ture charges  to  within  0001  volt.  The  coefficient  for  temperatures 
between  10"  and  30°  was  found  to  be  -0-000814  -0-000007  {t-  15). 
The  constancy  discovered  in  the  E.M.F.  of  the  above  form  of  the 
Clark  standard  cell  leads  the  author  to  propose  its  adoption  for  the 
purpose  of  defining  the  unit  of  electromotive  force.  He  condemns 
the  form  of  cell  adopted  by  the  Board  of  Trade  as  not  sufficiently 
fulfilling  the  requirements  of  a  standard.  H.  C. 

Instructions  for  the  Preparation  of  the  Clark  Standard 
Cell.  By  K.  Kahle  {Ann.  Fhys.  Chem.,  [2],  51,  20.S— 211).— In- 
structions are  given  for  the  preparation  of  the  Clark  standard  cell  in 
the  H-form,  which  the  author  finds  to  be  the  most  suitable  (see  pre- 
ceding abstract).  The  principal  points  requiring  attention  are  that 
the  mercury  serving  as  the  positive  electrode  should  be  as  free  as 
possible  from  impurity,  that  the  whole  of  the  active  surface  of  the 
electrodes  should  be  kept  in  contact  with  a  solution  of  zinc  sulph- 
ate, that  is  maintained  always  in  a  concentrated  condition  by  the 
presence  of  zinc  sulphate  crystals,  and  that  the  zinc  sulphate  should 
contain  no  free  acid.  H.  C. 

Electrical  Conductivity  of  some  Solutions  of  Salts,  espe- 
cially of  Calcium,    Strontium,   and   Barium.    By  A.    C.  Mac 

Geegoky  (Ann.  Fhys.  Chem.,  [2],  51,  126— 139).— The  author  has  de- 
termined the  conductivities  of  solutions  of  calcium  chloride,  nitrate, 
sulphate,  and  acetate;  strontium  chloride,  nitrate,  and  acetate; 
barium  and  silver  acetates ;  and  potassium  oxalate.  The  results  are 
given  in  tabular  and  curve  form.  The  curves  for  the  molecular  con- 
ductivities are  in  general  of  a  perfectly  regular  character,  and  show 
little  tendency,  even  with  the  most  dilute  solutions,  to  a  departure 
from  their  usually  rectilineal  character.  Silver  acetate  shows,  how- 
ever, a  change  in  curvature  in  dilute  solutions,  for  whieh  no  cause 
can  as  yet  be  assigned.  H.  C. 

Electrical  Conductivity  of  Solutions  of  Salts  of  Organic 
Acids  in  presence  of  Boric  Acid.  By  G.  Magnanini  and  T. 
Bentivoglto  (Gazzetta,  23,  ii,  461 — 457). — The  present  paper  deals 
with  the  influence  of  boric  acid  on  the  electrical  conductivity  of  solu- 
tions of  snlts  of  various  organic  acids,  the  object  being  to  determine 
whether  Magnanini's  method  (Abstr.,  1893,  ii,  506)  for  detecting 
hydroxyl  in  organic  acids  could  be  applied  to  solutions  of  the  salts. 
The  behaviour  of  solutions  of  sodium  acetate,  citrate,  and  salicylate, 
potassium  and  sodium  tartrates,  and  calcium  lactate  was  examined. 
The  conclusion  is  deduced  that  the  results  obtained  with  solutions 
of  the  salts  are  not  so  certain  as  with  those  of  the  acids. 

W.  J.  P. 

Densities  of  Saturated  Vapours  and  their  Relation  to  the 
Laws  of  Solidification  and  Vaporisation  of  Solvents.  By 
F.  M.  Baoilt  (Cowpt.  rend.,  117,  833— 837).— The  author,  in  con- 
junction with  Recoura,  has  shown  that  if  d'  is  the  density  of  a  satu- 
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rated  vapour  determined  experimentally,  and  d  is  its  theoretical 
value, 

d'   ^  /  -  /  100  Ml 

d  /        P    M   ' 

where  /  and  /'  are  the  vapour  pressures  of  the  solvent  and  the  solu- 
tion, P  the  weight  of  substance  dissolved  in  100  grams  of  solvent, 
and  M  and  Mi  the  molecular  weights  of  solvent  and  dissolved  sub- 
stance. Since  Guldberg  has  shown  that  there  is  a  relationship  be- 
tween the  depression  of  the  freezing  point  and  that  of  the  vapour 
tension,  the  above  relation  may,  in  accordance  with  well-known  prin- 
ciples, be  transformed  into 

^  =  1-988  f  ~  f    "^^ 
d  /C     LiM' 

where  C  is  the  reduction  of  the  freezing  point,  L^  the  latent  heat  of 
fusion,  and  T  the  absolute  temperature.  The  relationship  holds  for 
any  dilute  solution,  and  the  author  shows  that  it  is  in  general  keep- 
ing with  the  theory  of  dilute  solutions,  and  is  verified  by  experiment. 

H.  C. 
Vapour  Tension  Measurements.  Qj  G.  W.  A.  Kahlbaum 
{Zeit.  physi'Jcal,  Gliem.^  13,  14 — 55). —  This  paper  gives  the  results  of  a 
large  number  of  experiments  made  to  test  the  concordance  or  dis- 
agreement of  the  statical  and  dynamical  methods  of  determining 
vapour  pressures.  The  first  liquids  employed  were  water  and  mer- 
cury, in  which  the  author's  dynamical  measurements  agreed  well  with 
the  statical  numbers  given  by  Regnault,  by  Hertz,  and  by  Ramsay 
and  Young.  As  Landolt's  statical  determinations  in  the  case  of  the 
first  five  fatty  acids  did  not  agree  with  the  author's  previous  dynami- 
cal determinations,  Landolt's  work  was  repeated.  •  Two  unavoidable 
sources  of  error  are  considered  to  affect  statical  measurement, 
namely,  the  impossibility  of  placing  the  liquid  perfectly  free  from 
air  in  the  vacuum  chamber  of  the  barometer,  and  the  impossibility  of 
obtaining  the  liquid  absolutely  dry ;  these  the  author  believes  to  be 
the  cause  of  the  previously  obtained  regular  variation  between  the 
results  of  the  two  methods.  As  a  result  of  his  determinations,  he 
concludes  that  the  "  statical  and  dynamical  methods  of  vapour  ten- 
sion measurement  give  concordant  results."  The  differences  pre- 
viously supposed  to  exist  had  been  regarded  as  due  to  the  fact  that 
in  the  statical  method  it  is  only  the  cohesion  of  the  surface  molecules 
which  is  loosened,  whilst  in  the  dynamical  method  the  cohesion  of  all 
the  molecules,  including  those  in  the  midst  of  the  liquid,  has  to  be 
overcome.  The  author  considers,  however,  that,  owing  to  the  pres- 
ence of  air  and  other  particles,  surfaces  do  exist  in  the  midst  of  the 
liquid  at  which  evaporation  takes  place,  so  that  in  both  methods  it  is 
only  the  cohesion  of  surface  molecules  which  is  concerned.  The  re- 
sults of  a  large  number  of  measurements  with  diff'erent  liquids  are 
tabulated,  all  done  by  the  dynamical  method  to  avoid  the  above- 
mentioned  inevitable  causes  of  error.  Tables  are  given  for  the  vapour 
pressures  at  different  temperatures,  and  of  the  boiling  points  at 
different  pressures  in  the  case  of  the  first  ten  normal   fatty  acids, 
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for  isobutyric,  isovaleric,  and  isocaproic  acids,  and  for  mixtures  with 
water  and  among  themselves  of  some  of  these  liquids.  In  no  case, 
however,  is  the  pressure  higher  than  75  mm.,  the  majority  of  the 
liquids  being  observed  at  pressures  varying  from  0  to  60  mm.  The 
paper  closes  with  a  statement  that  Dalton's  law  has  as  little  validity 
for  the  homologous  fatty  acids  as  for  the  fatty  alcohols,  which  is  con- 
trary to  the  opinion  held  by  G.  C.  Schmidt  (Abstr.,  1891,969  ;  1892, 
396).  L.  M.  J. 

Dissociation  Constants  of  Water  and  Hydrocyanic  acid.    By 

J.  J.  VAN  Laar  (Zeit.  phijsi'kal.  Chem.,  12,  742 — 750). — From  the 
experiments  of  Shields,  Bredig,  and  others  the  author  calculates  the 
following  dissociation  constants  : — 

Acetic  acid Jc  =  1800-00  x  10"^ 

Hydrocyanic  acid    k  =         S"!      x  10"^ 

Aniline h  =         11      x  10"^ 

Phenol Ic  =         0-42  x  10-« 

Water h  =        070  x  lO"^* 

It  will  be  seen  that  hydrocyanic  acid,  which  is  600  times  weaker  than 
acetic  acid,  is  more  than  four  million  times  stronger  than  water. 

H.  C. 
Composition  of  Saline  Solutions  deduced  from  their  Indices 
of  Refraction.  By  P.  Bary  (Compt.  rend.,  118,  71— 73).— In  a 
former  paper  (Abstr.,  1892,  929)  the  author  has  shown  that  the  pre- 
sence of  hydrates  in  aqueous  solutions  may  be  deduced  from  the 
refractive  indices  of  such  solutions.  The  experiments  recorded 
applied  only  to  concentrated  solutions,  but  the  method  has  now  been 
adapted  to  the  examination  of  solutions  of  considerable  dilution. 
The  refractive  indices  of  dilute  solutions  of  potassium  chloride  are 
found  to  be  strictly  proportional  to  the  amounts  of  salt  contained  in 
these  solutions,  and  afford  no  indication  of  the  occurrence  of  electro- 
lytic dissociation.  H.  C. 

How  the  Theory  of  Solutions  Arose.  By  J.  H.  van't  Hoff 
(Ber.,  27,  6 — 19). — In  this  account  of  an  address  delivered  to  the 
Grerman  Chemical  Society,  the  author  first  shows  how  from  a  con- 
sideration of  the  relations  between  constitution  and  chemical  pro- 
perties he  was  led  to  consider  the  rate  of  chemical  actions,  the 
equilibrium  of  opposed  reactions,  the  thermodynamical  basis  of  the 
equilibrium,  and  finally  the  general  problem  of  affinity.  The  first 
affinity  problem  he  investigated  was  the  simple  one  of  the  attraction 
of  water  by  salts  with  water  of  crystallisation,  and  while  studying 
this  subject  he  became  acquainted  with  Pfeffer's  osmotic  researches. 
A  thermodynamical  consideration  of  the  two  phenomena  jointly  led 
to  the  conception  of  osmotic  pressure  in  solutions  as  the  analogue 
of  gaseous  pressure  in  gases,  and  enabled  him  to  show  how  sub- 
stances in  dilute  solution  obeyed  laws  perfectly  analogous  to  the 
ordinary  gas  laws,  namely  those  of  Boyle,  Charles,  and  Avogadro. 

He  next  deals  with  the  theory  of  dilute  solutions,  and  deduces 
from  the  osmotic  pressure  (1)  the  lowering  of  the  vapour  pressure, 
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(2)  the  elevation  of  the  boiling  point,  and  (3)  the  depression  of  the 
freezing  point. 

The  third  section  of  his  address  is  occupied  with  the  deviations 
from  the  simple  laws.  First,  he  discusses  abnoi'mally  small  freez- 
ing point  depressions,  then  those  that  are  abnormally  large,  and 
shows  how  the  latter  are  accounted  for  bj  Arrhenius'  hypothesis  of 
electrolytic  dissociation.  Lastly,  he  calculates  the  amount  of  ionisa- 
tion  of  pure  water  from  experiments  on  the  rate  of  catalysis  of  ethylic 
acetate,  the  minimum  velocity  predicted  by  the  dissociation  theory 
being  experimentally  verified.  J.  W. 

The  Hydrate  Theory.  By  S.  U.  Pickering  (Ber.,  27,  30— 31).— In 
answer  to  W.  Meyerhoffer  (this  vol.,  ii,  9),  the  author,  whilst  admitting 
the  obvious  identity  of  freezing  point  and  solubility  curves,  states  that 
it  does  not,  therefore,  follow  that  changes  of  curvature  in  them  can 
be  caused  by  changes  in  the  nature  of  the  crystallising  substance 
only,  but  they  can  be  caused  by  changes  in  the  constitution  of  the 
liquid  also,  and  the  whole  gist  of  the  present  hydrate  theory  lies  in 
i-ecognising  the  existence  of  such  changes.  S.  U.  P. 

Cryoscopic  Molecular  Weight  Determinations  in  Benzene. 

By  K.  AuwERS  (Zeit.  physikal.  Chem.j  12,  689 — 722). — Certain  irre- 
gularities which  have  been  noticed  in  the  cryoscopic  behaviour  of 
benzene  solutions  have  induced  the  author  to  make  a  large  number 
of  different  observations  with  a  number  of  such  solutions,  chiefly 
with  the  view  of  ascertaining  the  suitability  of  benzene  as  a  solvent 
in  molecular  weight  determinations.  Substances  containing  a 
hydroxy  1  group,  the  behaviour  of  which  in  benzene  Raoult  pro- 
nounced irregular,  are  found  to  behave  in  the  normal  manner  pro- 
vided the  solutions  taken  are  sufficiently  dilute.  The  phenols  in 
fairly  concentrated  solution  even  show  this  normal  behaviour,  but  the 
aliphatic  hydroxyl  compounds  give  abnormal  depressions  in  concen- 
trated benzene  solutions.  This  behaviour  may  in  certain  cases  serve 
as  a  guide  in  establishing  the  constitution  of  compounds  which  are 
supposed  to  belong  to  this  class.  All  acids  hitherto  examined  give, 
in  benzene  solutions  of  medium  concentration,  a  depression  coiTe- 
sponding  with  about  double  the  ordinarily-accepted  molecular  weight. 
This  behaviour  also  serves  as  a  most  important  guide  in  questions  of 
constitution.  H.  C. 

Solutions  of  Sodium  Silicates  and  Influence  of  Time  on 
their  Constitution.  By  F.  Kohleausch  (Zeit.  physikal.  Chem.,  12, 
773— 791).— See  Abstr.,  1893,  ii,  166.  H.  0. 

Action  of  Hydrogen  Chloride  on  Ethylic  Alcohol.    By  J.  C. 

C km  {Zeit.  physikal.  Chem..,  12,  751 — 761). — The  action  of  hydrogen 
chloride  on  ethylic  alcohol  was  studied  as  a  time  reaction.  The  fact 
that  the  reaction  in  question  is  a  reversible  one  was  first  established. 
The  influence  of  temperature  is  very  considerable.  There  is  practi- 
cally no  action  at  15°,  but  as  the  temperature  rises  the  rate  of 
decomposition  rapidly  increases.     The  following  table,  which  applies 
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to  a  mixture  of  100  equivalents  of  alcohol  with  3i-2  eqaivalents  of 
hydrogen  chloride,  gives  the  percentage  decomposition  of  the 
hydrogen  chloride  in  27  hours  at  different  temperatures. 

Temperature 40"  60°  80"  90" 

Per  cent.  HCl  decomposed. .      6-77         32-34         71-32         90-64 

Excess  of  alcohol  exercises  a  retarding  influence,  and  the  same  thing 
applies,  but  in  smaller  degree,  to  the  influence  of  ethylic  chloride. 
The  Guldberg-Waage  law  applies  to  the  action  provided  the  quan- 
tity of  alcohol  taken  is  sufficient  to  dissolve  the  ethylic  chloride 
formed,  and  that  separation  of  the  solution  into  two  layers  does  not 
take  place.  H.  C. 

New  Apparatus  for  Sublimation.  By  Gr.  Oddo  (Gazzetta,  23, 
ii,  313 — 314). — The  following  method  gives  good  results  in  the  purl- 
fication  of  substances  by  sublimation.  The  substance  is  placed  in  a 
small  beaker,  which  is  fitted  into  a  hole  in  a  piece  of  asbestos  card 
standing  on  a  ring  support ;  a  beaker,  in  which  the  sublimate  collects, 
is  then  inverted  over  this,  and  a  third  beaker  is  placed  over  the  second. 
The  beaker  containing  the  substance  is  heated  by  radiation  from  a 
second  asbestos  disc  placed  below  it,  to  which  heat  is  applied  by 
means  of  a  bunsen  burner.  W.  J.  P. 

Condensers.  By  J.  Walter  (/.  pr.  Chem.,  [2],  49,  44—48). — 
Further  improvements  in  the  author's  form,  of  condenser  (Abstr., 
1887,  105)  are  depicted.  A.  G.  B. 

Critical  Studies  in  Preparation  Exercises.  By  S.  P.  L. 
SoKENSEN  (Zeit.  anorg.  Chem.,  5,  354 — 373). — Considering  that  for 
purposes  of  preparation  exercises,  a  more  critical  examination  of  the 
modes  of  preparation  of  inorganic  substances  is  required  than  is 
found  in  available  text  books,  the  author  has  investigated  the 
methods  for  preparing  pure  nickel  and  cobalt  compounds.  He  de- 
scribes modified  methods,  for  the  details  of  which  the  original  must 
be  consulted,  and  gives  a  critical  review  of  the  methods  which  have 
been  proposed  by  successive  investigators,  but  omits  mention  of  the 
method  of  Mr-nd,  Langer  and  Quincke  (Trans.,  1890,  750)  of  ob- 
taining absolutely  pure  nickel  by  means  of  nickel  carbonyl  which 
has  proved  to  be  so  successful.  L.  T.  T 
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Hydrogen  Sulphide  Apparatus.  By  F.  W.  Kvster  (J. pr.  Ghem., 
[2],  48,  595—598).  The  bottle  A  (5  litres)  is  placed  at  such  a 
height  above  the  bottle  B  (3  litres)  as  will  serve  to  supply  the  plus 
pressure  required  in  the  apparatus,  and  receives  the  acid  (2  vols,  of 
common  hydrochloric  acid  and  1  vol.  of  water)  which  is  to  evolve 
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hydrogen  sulpbide  from  the  large  pieces  of  ferrous  sulphide  in  the 
bottle  C  (10  litres).  The  trap  D  serves  to  prevent  the  regurgitation 
of  the  aqueous  hydrogen  sulphide  in  E.  Inasmuch  as  the  water  in 
this  last-mentioned  bottle  is  saturated  with  the  gas  at  the  pressure  of 
the  apparatus,  it  is  always  in  the  best  possible  condition  for  use 


when  drawn  off  by  the  tap  in  the  bottom  of  the  bottle.  The  tubes 
connecting  A,  B,  and  0  should  be  drawn  out  at  the  ends  to  allow  of 
only  a  slow  passage  of  the  acid.  When  the  gas  is  drawn  off  from  the 
cock  of  the  small  washing  bottle  G,  attached  to  the  general  supply 
tube  "F,  the  acid  falls  from  A,  through  B  into  C,  and  is  driven  back 
when  the  exit  is  again  closed.  Inasmuch  as  C  may  be  made  to  hold 
enough  ferrous  sulphide  to  yield  10,000  litres  of  gas,  it  is  only 
necessary  to  see  that  A  is  filled  with  acid,  and  0  emptied  of  ferrous 
chloride  solution,  every  morning.  A.  G.  B. 

Combination  of  Hydrogen  and  Selenium  in  a  Vessel  not 
xmiformly  heated.  By  H.  P^labon  (Gompt.  rend.,  118,  142 — 144). 
Ditte  has  shown  that  when  one  part  of  the  extremities  of  a  tabe  con- 
taining selenium  and  hydrogen  is  heated  above  300°,  crystals  of 
selenium  appear  after  a  time  at  another  part  of  the  tube,  where  the 
temperature  is  very  near  the  melting  point  of  selenium  (about  270°). 
This  particular  temperature  the  author  distinguishes  as  9.  Experi- 
ments show  that  when  no  part  of  the  tube  is  at  a  temperature  lower 
than  0,  the  final  composition  of  the  mixture  is  tliat  corresponding 
with  the  temperature  of  the  coolest  part  of  the  tube.  In  all  cases 
the  excess  of  selenium  at  the  close  of  the  experiment  is  found  at 
the  coldest  extremity  of  the  tube. 


136  ABSTRACTS  OF  CHEMICAL  PAPERS. 

When  the  hottest  part  of  the  tube  is  at  a  temperature  higher  than, 
and  the  coldest  part  at  a  temperature  lower  than  9,  the  final  composi- 
tion of  the  mixture  is  independent  of  the  extreme  temperatures  of  the 
tube.  The  excess  of  selenium  condenses  at  the  point  where  the  tem- 
peratare  has  the  value  0.  It  would  seem  that  the  formation  of 
hydrogen  selenide  in  the  hot  parts  of  the  tube  ought  to  take  place 
more  rapidly  than  its  destruction  in  the  cold  parts,  and  if,  in  the  pre- 
ceding experiments,  the  tubes  are  suddenly  cooled  before  the  whole  of 
the  selenium  has  disappeared  from  the  hottest  part  of  the  tube,  the 
composition  of  the  gaseous  mixture  practically  corresponds  with  the 
highest  temperature  of  the  tube. 

When  no  part  of  the  tube  is  at  a  temperature  as  high  as  6,  the  final 
composition  of  the  gaseous  mixture  is  that  which  corresponds  to  the 
highest  temperature  of  any  part  of  the  tube.  C.  H.  B. 

Formation  of  Hyponitrous  acid.  By  S.  Tanatar  (/.  Russ.  Chem, 
Soc..,  25,  342 — 345). — When  solid  hjdroxylamine  chloride  and  potas- 
sium nitrite  are  mixed  in  equivalent  proportions,  there  is  a  violent  ac- 
tion, nitrous  oxide  being  evolved.  In  dilute  solution  (1  part  NH30,HC1 
to  20  parts  water),  the  reaction  takes  place,  slowly,  and  in  the  course 
of  a  few  hoars  silver  nitrate  gives  a  precipitate  of  silver  chloride, 
coloured  yellow  by  silver  hyponitrite,  which  may  be  obtained  pure 
by  dissolving  it  out  with  nitric  acid,  and  precipitating  the  solution 
with  sodium  acetate.  Better  results  are  obtained  by  adding  lime 
(1  mol.)  to  the  moderately  strong  solution  of  potassium  nitrite 
(1  moL),  then  the  hydroxy lamine  hydrochloride,  heating  to  50°, 
allowing  the  mixture  to  remain  for  a  day  or  two  at  the  ordinary 
temperature.  The  filtrate  from  the  excess  of  lime  is  acidified  with 
acetic  acid,  silver  nitrate  is  added,  and  the  hyponitrite  separated  from 
the  silver  chloride  as  described  above.  The  author  recommends  this 
as  the  best  method  of  obtaining  the  hyponitrites.  J.  W. 

The  Reaction  between  Hydroxylamine  Hydrochloride  and 
Sodium  Nitrite.  By  S.  Tanatar  {Ber.,  27,  187;  see  preceding 
abstract).  The  reaction  takes  place  with  difficulty  in  alkaline  solu- 
tion and  in  the  presence  of  magnesia,  zinc  oxide,  cadmium  oxide,  and 
calcium  carbonate.  If  the  acid  solution  of  hydroxylamine  hydro- 
chloride is  first  neutralised  it  does  not  react  with  sodium  nitrite.  The 
violent  reaction  between  solid  hydroxylamine  hydrochloride  and 
sodium  nitrite  does  not  take  place  in  the  presence  of  lime,  magnesia, 
or  zinc  oxide.  E.  0.  K. 

Preparation  of  Phosphorus  from  the  Phosphates  of  the 
Alkalis  and  Alkaline  Earths  by  means  of  Aluminium:  Action 
of  Aluminium  on  Sulphates  and  Chlorides.  By  A.  Rossel  and 
L.  Frank  (Ber.,  27,  52 — 55). — When  sodium  metaphosphate  is  heated 
with  aluminium  in  a  current  of  hydrogen,  28 — 31  per  cent,  of  the 
phosphorus  distils  over,  and  a  residue  is  obtained  consisting  of 
alumina,  sodium  aluminate,  and  aluminium  phosphide.  All  the 
phosphates  of  calcium  and  magnesium,  when  heated  with  aluminium^ 
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yield  phosphorus.  Aluminiium  phospJdde,  AI3P5,  is  obtained  by  heat- 
ing aluminium  in  phosphorus  vapour,  and  then  heating  the  product 
until  phosphorus  ceases  to  come  off.     It  is  a  grey,  crystalline  powder. 

The  whole  of  the  phosphorus  in  the  phosphates  may  be  obtained 
by  adding  silica  to  the  mixture  in  the  proportions  represented  by  the 
equation  3Ca(P03)2  +  lOAl  +  SSiO^  =  SCaSiOg  +  SAl^Og  +  3P2. 

When  a  mixture  of  calcium  metaphosphate  and  calcium  sulphate 
was  heated  with  aluminium,  a  violent  explosion  ensued.  The  authors 
find  that  this  is  due  to  the  sulphate;  barium  sulphate  or  calcium 
sulphate,  when  heated  with  aluminium,  act  with  explosive  violence, 
and  sulphur  is  set  free.  The  chlorides  are  also  decomposed  by  alu- 
minium at  a  high  temperature.  E.  C.  R. 


Alkali  Orthophosphates.  By  L.  Staudenmaier  {Zeit.  anorg. 
CJiem.,  5,  383 — 396). — With  the  intention  of  determining  whether 
two  possible  isomeric  dipotassium  disodium  pyrophosphates  (one  sym- 
metrical, the  other  unsymmetrical)  exist,  the  author  attempted  to 
prepare  dipotassium  phosphate,  K2HPO4.  Not  obtaining  satisfactory 
results,  and  finding  the  literature  on  the  subject  very  conflicting,  he 
has  carefully  investigated  the  question.  All  attempts  to  prepare 
dipotassium  phosphate  proved  futile,  and  the  statements  of  Thomson, 
Graham,  Berzelius,  and  Mitscherlich,  and  of  chemical  text-books  in 
regard  to  this  substance  are  incorrect. 

In  the  course  of  experiments  to  prepare  dipotassium  phosphate 
by  the  action  of  monopotassium  phosphate  (KH2PO4)  on  sodium 
carbonate,  rhombic  crystals  of  1 — 2  mm.  in  length  were  obtained ; 
these  are  very  deliquescent,  and  exceedingly  soluble  in  water,  from 
which  solution,  however,  the  monophosphate  crystallises  out.  The 
crystals  on  analysis  were  found  to  correspond  exactly  with  the 
formula  K6H4(P04)3,H20.  This  salt  is  alkaline  in  reaction,  and  on 
ignition  leaves  a  mixture  of  potassium  pyro-  and  meta-phosphates.  By 
substituting  potassium  hydroxide  for  potassium  carbonate,  using  a 
rather  larger  proportion  of  this,  and  treating  the  product  in  a  similar 
way,  the  author  obtained  a  salt  of  the  formula  K7H6(P04)4,2H30, 
forming  crystals  very  closely  resembling  those  of  the  compound  just 
described.  It  differs  from  them,  however,  in  that  if  left  on  a  porous 
plate  exposed  to  the  air,  it  deliquesces  and  sinks  entirely  into  the 
plate,  whilst  under  like  conditions  the  salt  K5H4(P04)3,H20  always 
leaves  some  monopotassium  phosphate  on  the  plate.  The  author  was 
unable  to  isolate  any  potassium  salt  of  a  more  basic  character,  even 
when  a  much  larger  proportion  of  base  was  used. 

The  author  has  also  obtained  per-acid  phosphates  of  the  alkalis. 
The  potassium  salt,  KH6(P04)2,  was  obtained  by  mixing,  in  solution, 
monopotassium  phosphate  with  phosphoric  acid,  in  molecular  propor- 
tion, evaporating  the  solution  to  a  small  bulk,  and  allowing  it  to  remain. 
It  crystallises  in  long  needles,  has  a  verj  strong  acid  taste,  melts  at  127", 
and  then  forms  a  viscid  mass  which  does  not  re-solidify.  On  further 
heating,  water  is  first  evolved,  then  phosphoric  acid,  and  potassium 
metaphosphate  is  left.  Alcohol  causes  the  crystals  to  become  opaque, 
by  dissolving  the  acid  and  leaving  monopotassium  phosphate.     The 
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ammonium  salt,  (NH4)H6(P04).2,  closely  resembles  the  potassium  salt 
in  form  and  properties.  The  sodium  salt  is  isomorphous  with  the 
potassium  salt,  and  melts  at  131°.  L.  T.  T. 

Action  of  Sodium  on  Water.  By  M.  Rosenfeld  (/.  pr.  Chem., 
[2],  48,  599 — 601). — The  explosion  which  occurs  when  water  is 
poured  on  to  sodium  has  been  supposed  to  be  due  to  the  formation  of 
sodium  peroxide,  which  subsequently  decomposes,  and  thus  produces 
an  explosive  mixture  of  hydrogen  with  oxygen.  It  is  now  shown 
that  no  oxygen  can  be  detected  in  the  gas  obtained  by  passing  steam 
over  sodium.  The  author  concludes  that  the  explosion  is  due  to  the 
decomposition  of  sodium  hydride,  which  may  be  expected  to  be  formed 
when  sodium  acts  on  water;  the  conclusion  is  supported  by  the 
observation  that  the  explosion  takes  place  in  the  centre  of  the  sodium. 
■  When  steam  is  passed  over  sodium  no  hydride  is  formed,  because 
the  tension  of  the  hydrogen  is  kept  very  low  by  the  current  of  steam. 
A  safe  and  rapid  method  for  obtaining  hydrogen  is  to  pass  steam 
through  an  iron  box,  with  an  air-tight  lid,  containing  sodium.  If 
the  passage  of  steam  be  continued  until  no  more  hydrogen  is  evolved, 
and  if  the  quantity  of  gas  be  measured,  a  calculable  weight  of  sodium 
hydroxide  will  remain  in  the  box,  and  will  serve  for  the  preparation 
of  a  standard  solution.  A.  G.  B. 

Decomposition  of  Sodium  Dioxide  by  Aluminium.    By  A. 

HossEL  and  L.  Fhank  (Ber.,  27,  55). — When  a  mixture  of  sodium 
dioxide  and  aluminium  powder  is  exposed  to  damp  air,  spontaneous 
composition  ensues.  If  the  mixture  is  moistened,  a  very  high  tempera- 
ture is  produced.  E.  C.  R. 

Hydrates  of  Lithium  Chloride  and  Bromide.  By  A.  Bogor- 
ODSKY  (/.  Buss.  Chem.  Soc,  25,  316 — 341). — The  author  describes 
the  preparation  and  properties  of  the  following  hydrates  : — 

LiCl,2HaO  ;  LiCl,H20 ;  LiBr,2H20  ;  and  LiBr,  H^O. 

J.  W. 

Action  of  Mercuric   Chloride  on  Metallic  Silver.      By  H. 

C.  Jones  (J.  Soc.  Chem.  hid.,  12,  983— 988).— By  the  action  of  a 
solution  of  mercuric  chloride,  the  metallic  silver  of  a  silver  photo- 
graphic image  is  changed  into  a  white  substance  hitherto  supposed 
to  be  a  mixture  of  mercurous  and  silver  chlorides ;  the  author  has 
investigated  the  matter,  and  now  regards  this  substance  as  a  com- 
pound of  the  composition  HgAgCl2. 

Mercuric  chloride  acts  but  slowly  on  silver,  and  therefore  many 
methods  for  preparing  this  substance  were  tried  ;  finally  the  following 
was  adopted.  A  considerable  excess  of  mercuric  chloride,  made  into  a 
thin  paste  with  water,  is  mixed  with  pulverulent  silver,  agitated  fre- 
quently, and  occasionally  ground  in  a  mortar,  during  two  or  three 
weeks,  then,  after  heating  from  12  to  20  hours  in  a  flask  in  a  water  bath, 
is  mixed  with  a  considerable  quantity  of  water  in  which  most  of  the 
excess  of  mercuric  chloride  is  allowed  to  settle,  whilst  the  turbid  super- 
natant liquid  is  poured  olf ,  and  by  repeating  the  operation  most  of  the 


INORGANIC   CHEMISTRY.  139 

preparation  is  obtained  in  suspension  and  soon  settles  out.  The  pre- 
paration on  heating  loses  mercurous  chloride  by  volatilisation,  and  silver 
chloride  remains  behind  ;  if,  however,  any  free  silver  be  present  it  is 
converted  into  chloride,  and  a  corresponding  quantity  of  mercury 
volatilises.  With  excess  of  mercury,  the  reverse  takes  place,  inas- 
much as  it  removes  some  of  the  chlorine  that  would  otherwise  remain 
as  silver  chloride. 

The  sp.  gr.  of  silver  chloride  is  5*590 ;  of  mercurous  chloride, 
7'258.;  a  difference  which  Avould  permit  of  their  separation  when 
settling  from  suspension  in  water  ;  it  has  been  found,  however,  that 
the  preparation,  when  allowed  to  settle  in  a  long  tube  filled  with 
water,  so  as  to  form  a  7-inch  layer,  shows  no  signs  of  separation, 
material  from  the  top  and  from  the  bottom  of  the  layer  giving  exactly 
the  same  numbers  on  analysis.  Moreover,  calculation  shows  that  a 
mixture  of  equivalent  proportions  of  the  two  chlorides  would  have  a 
sp.  gr.  of  6"626,  whereas  the  sp.  gr.  of  the  preparation  is  6'505.  This 
substance  is  slowly  affected  by  light,  especially  when  moist ;  it  also 
gives  the  following  reactions  : — With  hydrochloric  acid,  it  yields  silver 
chloride,  mercuric  chloride,  and  mercury ;  with  ferrous  oxalate,  it  is 
completely  reduced  ;  with  the  alkalis,  a  partial  exchange  of  oxygen 
for  chlorine  ensues  ;  with  ammonium  chloride,  potassium  chloride, 
potassium  cyanide,  or  sodium  thiosulphate,  one-third  of  both  silver  and 
mercury  remains  as  a  metallic  residue,  the  rest  dissolves ;  with  sodium 
sulphite,  one-half  the  silver  and  one-third  of  the  mercury  remains 
undissolved  as  a  metallic  residue;  with  potassium  silver  cyanide,  all 
the  silver  is  deposited  as  metal ;  with  ammonia,  substituted  ammonium 
salts  are  obtained  containing  both  silver  and  mercury.  The  author 
considers  that  he  adduces  sufficient  evidence  to  support  his  view  that 
the  substance  in  question  is  not  a  mere  mixture  of  mercurous  and 
silver  chlorides,  but  is  a  compound  of  the  composition  HgAgCL  ;  for, 
only  the  first  three  of  the  above  reactions  could  be  explained  on  the 
mixture  assumption,  whilst  all  of  them  can  be  explained  by  use  of  the 
author's  formula.  Incidentally  it  is  noted  that  mercuric  chloride  has 
been  observed  to  act  on  the  mixed  metallic  residues  obtained  in  the 
above  reactions  somewhat  in  this  way :  HgAg  +  2HgCl2  = 
B.g,AgCU.  D.  A.  L. 

Molecular  Weight  of  Mercurous  Nitrate  determined  by  the 
Cryoscopic  Method.  By  F.  Canzoneri  {Gazzetta,  23,  ii,  432 — 437). 
— The  author  lias  determined  the  depression  of  the  freezing  point  of 
dilute  nitric  acid  by  mercurous  nitrate,  and  concludes  that  the  salt 
has  the  molecular  formula  Hg2(N03)2.  The  freezing  points  of  only 
two  solutions  of  the  salt  were  determined.  W.  J.  P. 

Ceric  Dichromate.  The  Separation  of  Cerium  from  Lan- 
thanum  and  Didymium.  By  G.  Bricout  (Compt.  rend.,  118, 
145 — 146). — When  an  electric  current  of  25  to  3  volts,  is  passed 
through  the  slightly  acid  solution,  obtained  by  dissolving  cerous 
carbonate  in  chromic  acid,  a  large  positive  electrode  being  used,  small, 
brilliant,  orange-red  ciystals  of  ceric  dichromate,  Ce02,2Cr03,2HaO, 
separate  on  the  positive   electrode.      This  compound  is  insoluble  in 
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water,  but  dissolves  in  acids.  It  is  slightly  decomposed  by  cold 
water,  and  when  boiled  with  water  is  first  converted  into  yellow  eerie 
chromate,  and  eventually  into  hydrated  eerie  oxide. 

Lanthanum  and  didymium  form  no  higher  oxides,  and  hence,  under 
similar  conditions,  give  no  deposit  on  the  positive  electrode.  Ceric 
dichromate,  precipitated  in  the  manner  described,  from  solutions  con- 
taining lanthanum  and  didymium,  is  quite  free  from  these  elements, 
and  can  readily  be  dissolved  in  hydrochloric  acid  and  precipitated  in 
the  form  of  oxalate.  C.  H.  B. 


Electrolysis  of  Ferrous  Sulphate.  By  M.  Tichvinsky  (/.  Euss, 
Ghem.  Soc,  25,  311 — 315). — When  a  30  per  cent,  solution  of  ferrous 
sulphate  is  electrolysed  between  iron  electrodes  by  a  very  weak 
current  in  the  dark,  a  solution  is  obtained  in  the  course  of  a  month 
or  two  which  differs  considerably  from  the  ordinary  solutions  of 
ferrous  salts.  Its  colour  is  more  intensely  green,  somewhat  like  that 
of  nickel  sulphate,  and  on  exposure  to  light,  it  deposits  a  green  solid, 
which  may  be  preserved  for  an  indetinite  period  if  air  is  excluded. 
Analysis  of  the  solution  showed  it  to  contain  twice  as  much  iron  for  a 
given  quantity  of  sulphuric  acid  as  is  contained  in  ferrous  sulphate. 
It  therefore  probably  contains  the  basic  salt  FeSO^jFeO,  which  decom- 
poses on  exposure  to  light  with  deposition  of  Fe(0H)2,  coloured  green 
by  some  ferrous  sulphate  carried  down  along  with  it.  This  appears 
likely,  because  the  precipitate  on  washing  becomes  much  paler. 

J.  W. 

Action  of  Ferric  Salts  on  Iodides.  By  K.  Seubeet  (Zeit.  anorg. 
Ohem.,  5,  334 — 338). — This  paper  forms  a  historical  introduction  to 
the  paper  of  Seubert  and  Dorrer  (see  next  Abstract).  The  author 
points  out  that  this  reaction  is  generally  represented  by  the  equation 
Fe2Cl6  +  6MI=2Fel2  +  6MCl  +  l2,  or  Fe2Cl6+2MI=2FeCl2  +  2MCl  +  l2, 
but  that  neither  of  these  represents  the  true  facts.  For,  whilst  in 
strong  solutions,  and  with  a  large  excess  of  iodide,  the  theoretical 
quantity  of  iodine  may  be  liberated,  in  general  less  than  this  quantity 
is  set  free,  the  quantity  in  weak  solutions  showing  a  considerable 
deficiency.  Very  weak  solutions  of  ferrous  chloride  even  absorb 
iodine  with  the  formation  of  some  ferric  salt.  It  is  thus  clear  that 
this  reaction  is  a  reversible  one.  L.  T.  T. 


Action  of  Ferric  Chloride  on  Potassium  Iodide  and  on 
Hydriodio  acid.  Part  I.  By  K.  Seubert  and  A.  Dorrer  (Zeit. 
mwrg.  Chem.,  5,  339 — 353). — In  this  part  of  the  paper,  the  results 
of  the  action  of  neutral  solutions  of  ferric  chloride  on  potassium 
iodide  are  described.  Deci-molecular  solutions  were  used  (FeClj 
being  considered  as  the  molecule  of  ferric  chloride),  and  quantities  of 
of  10  C.C.,  or  multiples  thereof,  taken  so  as  to  correspond,  on  the  one 
hand,  with  1  to  50  mols.  of  potassium  iodide  to  1  mol.  of  ferric 
chloride,  and  on  the  other  with  1  to  10  mols,  of  ferric  chloride  to  1  mol. 
of  potassium  iodide.     The  influence  of  time  and  of  dilution  on  the 
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reaction  was   also  studied.     The  results  are  given  in  a  series  of  full 
tables  and  curves,  which  may  be  thus  summarised. 

1.  Influence  of  time  on  the  reaction. — In  order  to  allow  the  progress 
of  the  reaction  to  be  followed,  the  mixed  solutions  were,  in  these 
series,  always  diluted  to  100  c.c.  The  progress  of  the  reaction,  where 
the  two  substances  are  used  in  molecular  proportion,  is  most  rapid  in 
the  first  quarter  of  an  hour,  by  the  end  of  which  time  about  28  per 
cent,  of  the  theoretical  quantity  of  iodine  has  been  set  free,  and  then 
rapidly  decreases  until  after  five  or  six  hours  (at  which  time  50-51 
per  cent,  of  the  theoretical  iodine  has  been  liberated),  further  action  is 
exceedingly  slow.  At  the  end  of  46  hours,  60  per  cent,  of  the  theoreti- 
cally possible  iodine  has  been  set  free.  The  reaction,  when  the 
molecular  proportions  are  equal,  does  not  seem  to  proceed  much 
beyond  this  point;  but  when  unequal  molecular  proportions  are  used, 
the  progress  of  the  reaction  is  quicker,  the  end  state  of  equilibrium 
is  sooner  reached,  and  the  total  quantity  of  iodine  liberated  is  greater 
the  greater  the  excess  of  either  reagent  employed,  excess  of  potassium 
iodide  exerting,  however,  a  somewhat  greater  influence  than  excess 
of  ferric  chloride. 

2.  Influence  of  the  mass  of  the  two  reagents  on  the  reaction. — As 
already  seen,  the  total  quantity  of  iodine  liberated  by  the  mutual  action 
of  potassium  iodide  and  ferric  chloride  in  molecular  proportion  is  below 
60  per  cent,  of  that  required  by  the  theoretical  equation.  Increase  of 
either  reagent  augments  this  quantity.  At  first,  increase  of  potassium 
iodide  has  more  effect  than  a  similar  increase  of  ferric  chloride.  But, 
after  a  time,  the  effect  of  increasing  the  iodide  ceases,  and  about 
96-97  per  cent,  of  the  theoretical  iodine  is  the  most  that  can  be 
liberated  in  this  way.  With  excess  of  ferric  chloride,  on  the  other 
hand,  the  influence  is  at  first  less,  but  continues  more  regularly,  and 
when  the  proportions  reach  about  20FeCl3  to  IKI,  the  whole  of  the 
theoretically  possible  iodine  is  liberated,  or,  in  other  words,  the  reac- 
tion is  complete. 

In  the  second  part  of  this  paper  the  authors  propose  to  discuss  the 
theory  of  this  reaction.  L.  T.  T. 

Atomic  Weight  of  Palladium.  By  E.  H.  Keiser  and  Miss  M.  B. 
Breed  {Amer.  Chem.  /.,  16,  20 — 28). — The  authors  have  prepared 
palladium  diammonium  chloride  from  palladium  dichloride  purified 
hy  distillation  in  a  current  of  chlorine,  and  from  metallic  palladium, 
which  was  dissolved  in  aqua  regia,  the  solution  freed  from  acid  by 
evaporation,  treated  with  excess  of  ammonia,  warmed,  filtered,  and 
the  dichloride  precipitated  with  gaseous  hydrogen  chloride.  Both 
these  methods  give  a  product  of  undoubted  purity,  and  one  in  which 
the  ratio  of  palladium  to  palladium  diammonium  chloride  is  such  as  is 
equivalent  to  an  atomic  weight  of  10625  for  palladium  (mean  of  10 
determinations  :  H  =  l  ;  N  =  14-0I ;  01  =  35-37),  a  number  very  closely 
agreeing  with  106*27,  that  obtained  by  Keiser  in  previous  determina- 
tions (compare  Abstr.,1  890,  17).  The  method  employed  for  convert- 
ing the  double  salt  into  the  metal  was  that  of  heating  it  in  a  current 
of  pure  hydrogen,  and  the  experiments  were  conducted  in  such  a  way 
as  to  conclusively  establish  the  fact  that  no  loss  of  palladium  occurred 
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by  volatilisation  or  decrepitation  (compare  Keller  and  Smith,  Abstr., 
1893,  ii,  73).  G.  T.  M. 


Mineralogical   Chemistry. 


Artificial  Trona.  By  B.  Reinitzer  (Zeit.  angw.  Ghent.,  1893, 
573 — 575). — The  author  notes  an  error  in  a  reference  to  his  work  by 
C.  Winkler  (Abstr.,  1893,  ii,  577),  in  that  the  analyses  made  by  him 
in  1887  did  not  lead  to  the  formula  for  trona  then  generally  accepted, 
but  to  the  formula  ]S'a2C03  +  NaHC03  +  2H20.  This  formula  is  iden- 
tical with  that  given  by  Winkler. 

In  a  subsequent  communication,  C.  Winkler  {Zeit.  angw.  Chem., 
]  893,  599)  corrects  the  error,  and  explains  bow  it  originated. 

B.  H.  B. 

Composition  of  Staurolite.  By  S.  L.  Penfield  and  J.  H.  Pratt 
(Amer.  J.  Sci.,  47,  81 — 89) — In  the  early  analyses  of  staurolite, 
especially  in  those  by  Rammelsberg,  a  great  variation  was  found  in  the 
chemical  composition,  esj  ecially  in  the  amounts  of  silica,  which 
varied  from  27  to  50  per  cent.  Formulae  proposed  at  di-fferent  times 
show  the  following  variations  : — Il4Fe6Al24Sii2068  (Rammelsberg)  ; 
H4Fe6Al24SinOti6  (Friedl)  ;  H4FeiAl24Si,o062  (Coloranio).  From  a 
consideration  of  the  analyses  of  Friedl  and  Coloranio,  Groth  suggests 
the  simple  formula  of  a  basic  orthosilicate  (A10)4(A10H)Fe('Si04)2. 
That  this  formula  is  correct  is  well  established  by  careful  analyses 
made  by  the  authors.     These  gave  the  following  mean  results  : — 

SiOs.  AL^Og.  FeO.  HjO.  Sp.  gr. 

St.  Gothard. . 27*70  55-04  15'07  2-19  3-748 

Windham,  Maine 27-60  55-75  14-43  2-20  3-728 

Lisbon,  New  Hampshire  .     27-44  55-16  15-72  1-68  3-775 

Burnsville,  N.  Carolina. .      27-47  55-83  14-74  1-96  3-773 

From  a  comparison  of  the  analyses  with  the  results  required  by  the 
formula,  it  will  be  observed  that  the  silica  is  uniformly  a  trifle  high. 
The  authors  are  of  opinion  that  quartz  is  an  impurity  in  the  mineral, 
and  that  it  is  present  as  very  minute  inclusions.  B.  H.  B. 
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Calorimetry.  By  A.  D.  Waller  (Froc.  pliydol.  Soc,  1893,  25 — 
29). — The  ordinate  of  a  thermographic  curve  may  be  taken  as  an 
index  to  the  rate  of  heat  discharge  per  area  per  time,  and  the  area  of 
a  thermographic  variation  can  be  expressed  in  calories.     For  practical 
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comparisons,  tlie  area  of  such  a  variation  may  be  taken  as  that  of  a 
triangle  with  time  as  base  and  maximum  ordinate  as  height. 

From  this,  the  idea  sprang  that  for  clinical  purposes  an  ordinary- 
thermometer  might  be  employed  for  calorimetry.  A  mercurial  mano- 
meter with  an  excursion  of  5  mm.  per  1°  indicated  the  increased  heat 
discharge  (for  instance,  that  consequent  on  muscular  exertion)  far 
better  thnn  a  partial  calorimeter  surrounding  a  limb.  Loss  of  heat 
by  evaporation  is  separately  estimated. 

The  calorimetric  value  of  surface  thermographic  or  thermometric 
readings  was  estimated  by  experiments  with  an  india-rubber  sphere 
containing  a  known  weight  of  cooling  water,  readings  being  taken  at 
intervals  from  internal  and  external  thermometers.  A  third  ther- 
mometer gives  the  temperature  of  the  air. 

The  rate  of  cooling  is  not  strictly  proportional  to  the  tempera- 
ture difference  (T.D.),  but  more  precisely  to  (T.D.)^*^^;  but  the 
discrepancy  is  slight,  and  in  any  case  easily  corrected  in  a  graduation 
scale. 

The  following  numbers  represent  the  state  of  heat  emission  from 
a  human  fore- arm  with  a  superficial  area  of  500  cm^,  after  rest  and 
after  exertion.  The  surrounding  temperature  was  20",  and  the 
evaporation  gauged  as  described  below. 

After  rest.  After  exertion. 

T.D 12°  14° 

i.e.  heat  emission  . .  75  cals.  per  minute  90 

Moisture 4  mgrs.  per  20  cm^.  per  minute  30 

i.e.  heat  emission  . .  6  cals.  per  minute  45 

Total 81  cals.  per  minute  135 

The  water  is  estimated  by  means  of  shallow  glass  capsules,  in  the 
bottom  of  which  calcium  chloride  solution  had  been  evaporated  to 
dryness.  The  capsule  is  weighed  before  and  after  it  is  inverted  for 
a  given  time  over  an  area  of  the  surface  of  the  body.  With  an  ex- 
ternal temperature  of  20°,  the  following  values  (in  milligrams, 
per  20  cm^  per  10  minutes)  were  observed.  Palm  of  hand,  24; 
sole  of  foot,  12  ;  forehead,  12  ;  cheek,  6 ;  axilla,  10  ;  popliteal  space, 
10  ;  forearm,  5 ;  leg,  5.  W.  D.  H. 

Asphyxia.  By  H.  Krokecker  and  Jordi  (Pi-oc.  physiol.  Soc,  1893, 
21 — 23). — The  primary  object  of  respiration  is  either  to  supply  the 
organism  with  oxygen  or  to  remove  carbonic  anhydride  from  it.  A 
frog's  heart  will  work  as  effectively  when  supplied  with  blood  freed 
from  its  gases  or  with  oxygenated  blood;  on  the  other  hand,  blood 
containing  carbonic  anhydride  interferes  with  the  heart's  action, 
finally  paralysing  it.  The  heart  beats  again  on  removal  of  the  car- 
bonic anhydride  (McGuire).  Fishes  can  recover  from  asphyxia  if 
opportunity  be  afforded  to  the  blood  of  freeing  itself  from  carbonic 
anhydride,  by  combination  with  substances  introduced  into  the  sur- 
rounding medium  (Traube-Mengamio).  Gold  fish  can  live  for  two 
days  and  a  half  in  a  litre  of  water  entirely  shut  off  from  air,  and  for 
about  a  day  in  boiled  water.     If,  then,  they  are,  in  a  dying  condition, 
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conveyed  to  another  litre  of  boiled  out  water,  they  recover,  and  sur- 
vive 10 — 17  hours.  Fresh  fish  introduced  into  the  water  tenanted  by 
the  dead  fish  live  for  some  hours  ;  but  when  a  little  sodium  hydroxide 
is  added  they  live  a  whole  day.  Fish  die  in  water  charged  with  car- 
bonic anhydride,  the  amount  of  gas  varying  directly  as  the  rapidity  of 
death. 

Farther  experiments,  performed  on  the  person  of  one  of  the 
authors,  were  designed  to  determine  how  much  carbonic  anhydride 
can  be  supported  in  inspired  air.  The  gaseous  mixture  was  inhaled 
from  a  gasometer  of  40  litres'  capacity.  Equal  parts  of  air  and  car- 
bonic anhydride  caused  spasm  of  the  glottis,  and  consequent  inability 
to  breathe  at  all.  30  per  cent,  of  carbonic  anhydride  was  breathed 
for  a  minute,  the  aspect  of  the  subject  of  the  experiment  being 
dyspnwic  ;  22  per  cent,  of  the  gas  caused  less  inconvenience ;  and  a 
proportion  of  8  per  cent,  caused  much  more  ample  breathing  than 
normal.  It  was  also  found  that  an  increase  in  the  amount  of  carbonic 
anhydride  produced  in  the  body,  as  by  the  ascent  of  a  tower,  caused 
considerable  stimulation  of  the  respiratory  efforts,  and  in  one  experi- 
ment voluntary  maximum  inspirations  were  continued  for  an  hour. 

W.  D.  H. 

Respiratory  Exchange  in  Rabbits.  By  M.  S.  Pembret  and 
A.  GuRBER  (/.  Physiol.,  15,  449 — 4G3). — The  gases  were  analysed  by 
Haldane's  method.  Rabbits  were  found  to  vary  considerably  in  the 
amount  of  gases  exchanged  and  in  the  respiratory  quotient.  The  chief 
point  investigated  in  the  present  paper  is  the  influence  of  bleeding 
and  transfusion  on  the  gaseous  interchange  ;  and  it  was  found  that 
severe  bleeding,  even  if  half  of  the  animal's  blood  is  removed,  whether 
followed  by  transfusion  or  not,  causes  no  decrease  in  the  respiratory 
exchange,  provided  the  animal's  nutrition  does  not  suffer  from  the 
operation.  If,  however,  the  haemoglobin  is  reduced  to  one-third  of 
its  normal  value,  the  animal  dies  in  convulsions.  The  experiments 
present  another  proof  that  vital  combustion  processes  occur  chiefly 
in  the  tissues  of  the  body,  not  in  the  blood.  W.  D.  H. 

Gases  in  the  Air-Bladder  of  Fishes,  By  0.  Bohr  (/.  Physiol, 
15,  494 — 500). — The  gas  in  the  air-bladder  of  fishes  is  a  true  secre- 
tion of  a  highly  oxygenated  gaseous  mixture.  The  secretion  appears 
to  be  under  the  control  of  the  nervous  system,  and  it  fails  when  the 
branches  of  the  vagus  nerve  which  supply  the  air-bladder  are  cut. 

W.  D.  H. 

Action  of  Digestive  Ferments  on  Nuclein  Compounds.     By 

P.  M.  PoPOFF  (Zeit.  physiol.  Ghem., 18,  533— 539).— A  calf's  thymus 
was  divided  into  three  parts.  Part  1  was  subjected  to  artificial 
gastric  digestion  for  one  hour.  The  undissolved  residue  contained 
256  per  cent,  of  phosphorus ;  the  filtrate  0'243. 

Part  2. — Here  digestion  went  on  for  two  hours.  The  percentage  of 
phosphorus  was  then  2'66  in  the  residue. 

Part  3. — Here  digestion  went  on  for  three  hours.  The  percentage 
of  phosphorus  in  the  residue  was  then  29. 

A  similar  experiment  with  pancreatic  fluid  showed  a  much  more 
rapid  solution  of  the  phosphorus-containing  substance.      So  probably, 
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though  but  little  nuclem  is  digested  in  the  stomach,  a  considerable 
quantity  is  absorbed  after  pancreatic  digestion  in  the  intestines. 

W.  D.  H. 

Nuclein  in  Nutrition.  By  Gumlich  (Zeit.  physiol  Chem.,  18,  508 — 
512). — The  nuclein  used  was  obtained  from  the  thymus  gland,  and 
was  given  to  dogs,  the  urine  of  which  was  examined.  The  effect  was 
not  marked,  except  in  producing  an  increase  in  the  phosphoric  acid. 
There  was  no  increase  in  the  uric  acid.  W.  D.  H. 

Nuclein  Bases  in  the  Body.  By  Y.  Inoko  (Zeit.  physiol.  Chem.^ 
18,  540 — 544). — The  amounts  of  various  bases  derived  from  nuclein 
were  estimated  in  various  organs  (testis,  pancreas),  and  in  sperma- 
tozoa of  various  animals.  It  was  found  in  all  cases  that  xanthine 
bases  are  more  abundant  than  sarkine  bases,  but  the  relation  between 
them  varies.  Of  the  xanthine  bases,  those  rich  in  oxygen  (hypo- 
xanthine  and  xanthine)  are  more  abundant  than  those  rich  in  nitro- 
gen (adenine  and  guanine),  the  proportion  varying  from  2  : 1  to  3  :  2. 

W.  D.  H. 

Hepatic  Glycogensis.  By  D.  Noel  Paton  (Froc.  Boy.  Soc,  54, 
313 — 318). — Much  recent  research  has  tended  to  show  that  Bernard's 
original  teaching  concerning  the  glycogenic  function  of  the  liver  is 
correct.  The  question  whether  the  change  of  glycogen  into  sugar  is 
due  to  a  ferment  action,  or  to  the  vital  action  of  the  liver  cells  is, 
however,  undecided,  and  the  object  of  the  present  paper  is  to 
elucidate  this  point.  The  question  is  considered  how  far  the  process 
is  dependent  on  the  life  of  the  liver  cell.  The  excised  organ,  roughly 
minced,  was  kept  at  37 — 40°  in  normal  salt  solution,  and  it  was 
found  that  during  the  first  half  hour  the  loss  of  glycogen  was  very 
rapid ;  after  that  it  went  on  more  slowly.  In  other  experiments  the 
liver  substance  was  killed  by  grinding  it  with  sand.  These,  compared 
with  control  specimens  in  which  the  liver  was  roughly  minced, 
showed  a  much  slower  disappearance  of  glycogen.  The  histological 
changes  occurring  in  the  liver  cells  are  also  described.  The  conver- 
sion of  glycogen  into  sugar  is  divisible  into  two  periods  :  (1)  an 
early  period  of  rapid  conversion  occurring  before  obvious  structural 
changes  are  seen  in  the  cells  ;  (2)  a  late  period  of  slow  conversion 
after  these  changes  have  developed.  The  rapid  and  extensive  changes 
occurring  in  the  first  period  is  inhibited  by  destroying  the  cells,  and 
is  due  to  their  vital  activity  ;  the  second  slower  stage  is  believed  to 
be  due  to  the  action  of  an  enzyme. 

The  influence  of  various  agencies  in  distinguishing  between  the 
two  processes  is  next  described  ;  namely,  of  a  temperature  of  60°,  which 
inhibits  vital  but  not  the  fermentative  activity — and  of  sodium 
fluoride  (1  per  cent,  solution),  which  acts  similarly. 

Chloroform  was  found  to  increase  hepatic  amylolysis  markedly ; 
and  it  is  the  early  rapid  amylolysis  which  is  accelerated,  the  micro- 
scope revealing  a  more  rapid  katabolic  change  in  the  cells  than  the 
normal.  Some  experiments  performed  during  life  show  that  chloro- 
form anaesthesia  then  increases  hepatic  amylolysis  also. 

Ether  acts  like  chloroform  but  in  a  smaller  degree.    Pyrogallic  acid 
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(0-25  per  cent,  solution)  acts  in  the  same  way.  Morphine,  curare, 
amylic  nitrite,  and  sodium  salicylate  have  no  action. 

The  development,  after  death,  of  an  acid  reaction,  due  in  part  to 
lactic  acid,  is  not  the  cause  of  amylolysis.  The  influence  of  micro- 
oroanisms  is  also  excluded. 

In  the  first  rapid  amylolysis,  glucose  is  formed ;  intermediate 
substances  of  the  nature  of  dextrins  and  maltose  were  not  detected. 
In  the  later  amjdolysis,  dextrins  (and  possibly  maltose)  were  always 
found.  "  W.  D.  H. 

Chemistry  of  Muscle.  By  H.  Bokuttau  {Zeit.  phijswl.  Chem., 
18,  513 — 524). — The  glycogen  of  heart  muscle  diminishes  after 
death  more  rapidly  than  that  of  skeletal  muscles  under  the  same  con- 
ditions. Heart  muscle  or  its  aqueous  extract  changes  glycogen  into 
sugar  more  rapidly  than  skeletal  muscle  or  its  aqueous  extract.  The 
original  percentage  of  glycogen  in  the  fresh  heart  muscle  is  about 
the  same  as  in  skeletal  muscle. 

Inosite  is  more  abundant  in  heart  muscle  than  in  skeletal  muscle. 
Heart  mnscle  is  neutral  in  reaction ;  when  tetanised,  or  after  death,  it 
turns  acid.  W.  D.  H. 

Elastic  Substance  of  the  Aorta.  By  H.  Schwarz  (Zeit.  physiol. 
Chem.,  18,  487 — 507). — Elastin  w^as  obtained  from  the  aorta  by 
taking  advantage  of  its  relative  indigestibility  in  artificial  gastric 
juice.  It  is  identical  with  that  obtained  from  the  Ligamentum  nuchce. 
Elastin  contains  sulphur,  which  is  removable  by  boiling  with  I  per 
cent,  potassium  hydroxide ;  this,  however,  does  not  destroy  the 
elastin,  which  still  retains  its  characteristic  properties.  With  super- 
heated steam,  it  yields  hemi-elastin  and  elastin-peptone  (proto-  and 
deutero-elastose).  Decomposed  by  hydrochloric  acid,  it  yields  am- 
monia, hydrogen  sulphide,  leucine,  glycocine,  tyrosine,  homologous 
benzoic  acids,  and  lysatinin.  By  fusion  with  alkali,  it  yields,  among 
other  products,  indole,  skatole,  benzene,  and  phenol.         W.   D.  H. 

Chemistry  of  Leucocytes.  By  L.  Lilienfeld  (Zeit.  physiol. 
Chem.,  18,  473 — 486). — The  leucocytes  were  obtained  from  the 
thymus  gland  by  the  use  of  pressure  and  the  centrifuge.  The 
aqueous  extract  contained  a  proteid  coagulating  at  48°  and  another 
coagulating  at  73 — 75°.  A  nucleo- albumin  was  also  obtained  by 
Halliburton's  method ;  it  was  found  to  contain  C,  53-46 ;  H, 
7-64;  N,  15-57  ;  and  P,  0*433  per  cent.  The  alcoholic  extract  of  the 
cells  contained  protagon,  amidovaleric  acid,  inosite,  and  mono-potas- 
sium phosphate. 

A  nuclei n- containing  proteid,  called  nucleo-histon,  was  obtained  by 
precipitating  with  acetic  acid  an  aqueous  extract  of  the  cells.  [This 
is  what  Wooldridge  termed  "  tissue-fibrinogen." — Abstractor.]  Its 
elementary  composition  is  C,  48*46 ;  H,  7*0 ;  N,  16-86 ;  P,  3-025  ; 
S,  0-701  per  cent.  The  action  of  artificial  gastric  juice,  or  of  08  per 
cent,  hydrochloric  acid,  on  this  is  to  separate  the  nuclein  from  the 
proteid,  which  goes  into  solution  as  peptone.     The  nuclein  contains 
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4*991  per  cent,  of  phosplioriis.  Nucleic  acid  prepared  from  this 
contains  9'94  per  cent,  of  phosphorus. 

Histon,  the  other  constituent  of  nucleo-hisfcon,  was  first  obtained 
from  birds'  red  corpuscles  by  Kossel  {Zeit.  physiol.  Ghem.,  1884),  who 
described  it  as  a  pf^ptone-like  substance ;  many  have  since  regarded 
it  as  an  artificial  product,  formed  by  the  acid  used  in  its  preparation. 
This  view  is  combated  in  the  present  paper.  Leucohiston,  however, 
differs  from  Kossel's  compound  in  being  coagulable  by  heat. 

The  following  table  gives  the  quantitative  composition  of  leuco- 
cytes. 

Water    88-51 

Solids 11-49 

100  parts  of  the  solids  contain — 

Total  phosphorus 301 

Total  nitrogen 15-03 

Proteid    176 

Leuconuclein 68-78 

Histon 8-67 

Lecithin 7'51 

Fat 4-02 

Cholesterol 4*40 

Glycogen 0-80 

The  weight  of  the  silver  compounds  of  the  nuclein  bases  (adenine, 
hypoxanthine)  obtained  was  15*17.  W.  D.  H. 

Fluorine  in  Bones  and  Teeth.  By  S.  Gabriel  (Zeit.  anal 
Ghem.,  33,  53 — 54). — To  the  conclusion  arrived  at  by  Gabriel 
(Abstr.,  1893,  ii,  82),  that  teeth  contain  only  traces  of  fluorine, 
Wrampelmeyer  has  objected,  on  the  ground  that  organic  substances 
cannot  be  incinerated  without  loss  of  fluorides.  The  author  replies 
that  it  is  impossible  to  assume  the  loss  of  1  per  cent,  of  fluorine ;  that 
the  results  obtained  by  Brandl  and  Tappeiner  (Abstr.,  1893,  ii,  23) 
tend  to  negative  any  important  loss  on  incineration ;  that  his  own 
results  do  not  depend  entirely  on  the  examination  of  the  ash  of  teeth, 
but  also  on  the  extraction  of  the  powdered  bone  with  alkaline 
glycerol ;  and,  lastly,  that  his  communication,  above  quoted,  was  only 
a  preliminary  one,  the  whole  subject  being  exhaustively  treated  later, 
(this  vol.,  ii,  21).  M.  J.  S. 

Composition  of  the  Liver  Pat  of  "  Birgus  latro."     By  E. 

GERARD  (/.  PAarm.,  [5],  28,  443— 450).— The  purified  fat  obtained 
from  this  crab  melts  at  24°,  and  gives,  by  saponification,  glycerol 
and  a  mixture  of  fatty  acids  melting  at  26°  to  27°.  Of  these,  the 
acids  which  form  barium  salts  soluble  in  hot  water,  are  lauric, 
caproic,  and  caprylic.  The  other  acids  are  stearic  and  palmitic.  The 
mixture  contains  cholesterol,  but  no  unsaturated  acids.  W.  T. 

Colour  of  Lepidopterous  Larvae.  By  B.  B.  Poultox  {Proc. 
Boy.  Soc.f  54,  417 — 430). — Previous  researches  having  shown  that 
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probably  certain  elements  of  the  colouring  of  butterflies'  larvae 
are  modified  chlorophyll  (metachlorophjll),  derived  from  the  food 
plants  a  critical  experiment  is  now  described.  The  larvoe  of  Try- 
phcena  jpronnha  were  arranged  in  three  sets,  fed  respectively  on  (1) 
the  yellow,  etiolated  leaves  from  the  heart  of  the  cabbage;  (2)  the 
white  mid-ribs  of  such  leaves,  from  which  the  yellow  blades  were 
carefully  removed  ;  and  (3)  the  deep  green  external  leaves.  Those 
in  the  first  and  third  sets  became  green  or  brown,  those  in  the  second 
set  remained  colourless,  but  the  greater  number  died  daring  the  ex- 
periment. W.  D.  H. 

Nature  and  Causes  of  the  Green  Colour  of  Oysters.    By  A. 

Chatin  and  A.  Muntz  {Compt.  rend.,  118,  17—23  and  56 — 58). — 
Oysters,  as  Berthelot  stated  some  years  ago,  do  not  contain  chloro- 
phyll, but  they  contain  iron,  which  is  concentrated  chiefly  in  the 
gills,  where  the  green  colour  is  deepest,  and  amounts  to  from  0*06  to 
0'08  per  cent,  of  the  dry  matter.  In  the  rest  of  the  oyster,  it 
amounts  to  from  0'025  to  0'048  per  cent.  It  is  noteworthy  that  in 
brown  oysters  the  percentage  of  iron  is  practically  the  same,  and  it  is 
likewise  concentrated  in  the  gills,  where  the  brown  colour  is  deepest. 
The  mud  at  the  bottom  of  the  cultivating  tanks  contains  in  1000  parts  : 
N,  0-79  to  1-92;  P2O5,  0-75  to  210;  SO3,  6'33  to  34*18;  CI,  3-44  to 
23-71 ;  I,  0-0005  to  0*005  ;  CaO,  5-60  to  II0'60  :  Fe^Os,  17-04  to  77-79. 
In  two  cases,  the  nitrogen  is  as  high  as  6*22  and  7*55,  respectively ;  in 
one,  the  phosphoric  anhydride  is  as  low  as  0'15,  and  in  another,  0*43  ; 
in  two  cases,  the  calcium  oxide  is  219*8  and  213*36  respectively.  The 
muds  contain  a  considerable  quantity  of  iron  in  the  form  of  ferrous 
oxide  and  ferrous  sulphide.  When  the  mud  is  exposed  to  air  during 
the  summer  months,  in  accordance  with  the  usual  practice,  its  black 
colour  gradually  changes  to  brown,  the  ferrous  sulphide  and  oxide 
being  oxidised,  and  the  ammoniacal  nitrogen  converted  into  nitrates. 
Part  of  this  oxidation  is  due  to  the  action  of  algse,  which  develop 
rapidly  under  the  influence  of  light,  and  decompose  the  carbonic 
acid  in  the  water,  liberating  nascent  oxygen  in  contact  with  the 
ferrous  compound.  C.  H.  B. 

Potassium  Thiocyanate  in  the  Stomach.  By  G.  Kelling- 
(Zeit.  physiol.  Ghem.,  18,  397- — 408). — It  is  shown  that  potassium 
thiocyanate  is  present  in  the  stomach  contents  ;  it  may  be  recognised 
by  the  ferric  chloride  reaction,  and  presumably  comes  from  the 
swallowed  saliva.  The  amount  of  hydrochloric  acid  in  the  stomach 
makes  a  difference  in  the  reaction.  If  saliva  is  mixed  with  dilute 
hydrochloric  acid,  carbonic  anhydride  comes  off,  and  the  ferric 
chloride  reaction  is  weaker.  On  the  addition  of  stronger  hydrochloric 
acid,  the  intensity  of  the  reaction  increases  in  time. 

The  presence  of  potassium  thiocyanate  is  a  source  of  error  in 
Uffelmann's  reaction  for  lactic  acid.  W.  D.  H. 

Secretion  of  Myxine  Glutinosa.  By  E.  W.  Reid  {J.  Physiol.^ 
15,  488 — 493). — The  slime  of  this  fish  contains  two  substances,  a 
granule  substance  and  a  thread  substance  (Abstr.,  1893,  ii,  429)  ;  the 
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former  was  dissolved  in  O'Ol  per  cent,  solution  of  potassium  hydroxide, 
leaving  the  threads  unaffected;  the  granule  substance  was  pre- 
cipitated from  solution,  either  by  1  per  cent,  solution  of  acetic,  or  Q-l 
per  cent,  of  hydrochloric,  acid. 

The  granule  substance  resembles  mucin  in  many  of  its  characters  ; 
it,  however,  yields  no  reducing  substance^on  treatment  with  sulphuric 
acid.  It,  moreover,  contains  phosphorus,  although  it  is  completely 
soluble  in  artificial  gastric  juice. 

The  thread  substance  appears  to  be  a  more  insoluble  variety  of  the 
same  material.  It  is  insoluble  in  gastric  juice,  but  is  stated  to  con- 
tain less  phosphorus  than  the  granule  substance  ;  accurate  quantita- 
tive experiments  are,  however,  not  given.  W.  D.  H. 

Excretion  of  Nitrogen  in  Diabetes.  By  H.  Leo  (Ghem.  Gentr., 
1893,  ii,  603;  from  Zeit.  Min.  Med.,  22,  223— 224).— In  normal  in- 
dividuals, a  test  meal  containing  75  grams  of  cane  sugar,  50  grams  of 
butter,  -and  120  grams  of  maize,  causes  a  marked  rise  in  the  excre- 
tion of.  nitrogen.  In  diabetics,  the  same  occurs,  the  rise  in  nitro- 
genous output  running  almost  parallel  with  that  of  the  volume  of 
urine  and  amount  of  sugar  therein.  Shortly  afterwards  a  fall  occurs. 
The  rise  of  nitrogen  is,  as  a  rule,  more  marked  than  in  normal 
persons.  In  one  case,  an  increase  in  the  carbohydrates  of  the  food 
led  to  a  diminution  in  the  urinary  nitrogen;  and,  although  the 
pro te'id- sparing  action  of  carbohydrates  is  not  always  seen  in  diabetes, 
it  is  the  general  rule.  W.  D.  H. 

Passage  of  Chloroform,  administered  by  Inhalation,  into  the 
Urine.  By  P.  Vitali  {L'Orosi,  16,  299— 304).— Breaudat  (/.  Pharm. 
Ghim.,  \89.S,  194)  was  unable  to  find  chloroform  in  the  urine  after  its 
administration  as  an  anaesthetic ;  the  author,  however,  employing 
the  very  sensitive  process  given  below,  in  some  cases  found  traces  of 
chloroform  in  the  urine.  A  current  of  pure  hydrogen  is  passed 
through  the  urine,  or  any  other  liquid  containing  chloroform ;  the 
latter  is  thus  carried  off  as  vapour,  and  on  burning  the  hydrogen  and 
allowing  the  flame  to  play  on  a  piece  of  fine  brass  gauze,  the  wire 
assumes  a  bluish- white  colour.  On  drawing  off  the  products  of  com- 
bustion from  the  gauze,  and  passing  them  through  ammonia  solution, 
a  bluish  coloration  is  obtained,  and  the  solution  is  found  to  contain 
chlorine.  The  quantity  of  chlorofoi'ra  found  in  the  urine  after  in- 
halation of  the  anaesthetic  is  always  very  small,  and  in  some  cases 
none  can  be  detected. 

After  administration  of  chloroform,  the  urine  always  reduces  the 
solutions  of  Fehling,  Trommer,  and  Bottger,  and  gives  a  white  tur- 
bidity when  boiled  with  mercuric  chloride  solution ;  this  is  not  due 
to  the  presence  of  glucose.  This  result  is  in  agreement  with  those 
obtained  by  Kast,  v.  Mering,  and  Zeller,  but  opposed  to  those  of 
Breaudat.  The  author  also  shows  that,  after  inhalation  of  chloro- 
form, the  urine  contains  organic  chlorine,  although  it  does  not  seem  to 
be  present  as  trichloromethyiglycaronic  acid,  or  its  homologue. 

W.  J.  P. 
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South  Amerian  Meat  Extract  and  Meat  Peptone.    By  E. 

Kemmerich  (Zeit.  phydol.  Chem.,  18,  409—422). — The  methods  of 
ar.alysiiig  these  preparations  of  the  author  are  described. 

The  extract  contains  15 — 18  per  cent,  of  water,  6"19  of  gelatin, 
14'16  of  albumoses,  12*31  of  peptone,  a  total  prote'id  percentage  of 
33"23.  There  is  also  present  20  to  22*3  per  cent,  of  mineral  matters 
(chiefly  phosphates),  1"22  of  glycogen,  4*33  of  creatinine,  0"25  tcJ  1  of 
carnine,  1  of  fat,  0'9  of  ammonia,  and  18  to  22  of  other  extractives. 

The  meat  peptone  contains  more  proteid,  18*75  of  soluble  albumin 
and  gelatin,  39*16  of  albumose  and  peptone  ;  a  total  of  57*91. 

The  glycogen  is  present  in  well-preserved  specimens  made  from 
fresh  meat. 

The  presence  of  creatinine — not  creatine — confirms  G.  S.  Johnson's 
work  (Froc.  Roy.  Soc,  50,  28).  W.  D.  H. 

Physiological  Action  of  Pilocarpine.  By  A.  Cueci  (Ghem. 
Gentr.,  1893,  ii,  659;  from  Annali  Ghim.  Farm.,  18,  3— 8).— Pilo- 
carpine produces  hyper-secretion,  convulsions,  and  paralysis.  The 
paralysis  is  accounted  for  by  regarding  pilocarpine  as  a  quaternary 
ammonium  compound.  But  phenol  and  oximhydroxyl  groups,  the 
most  powerful  in  producing  hyper- secretion  and  convulsions,  are 
absent.  It  is  not  improbable,  however,  that  in  the  organism  changes 
may  occur,  a  pilocarpinate  being  formed  with  the  bases  of  the  body ; 
thus  : — 

05lSrH4-CMe<^^~>0  +  ROH  =  C6NH4-CMe(NMe3-OH)-COOR. 

In  dogs,  the  drug  leaves  the  body  in  the  urine  partly  as  free  pilocar- 
pine and  partly  as  such  a  pilocarpinate.  W.  D.  H. 

Crystalline  Substance  in  Silk-worms  destroyed  by  Muscar- 
dine.  By  E.  Verson  (Staz.  Sper.  Agrar.,  24,  245— 255).— The 
disease  known  as  "  Muscardine,"  and  caused  by  Botrite  Bassiana, 
gives  rise  to  a  crystalline  efflorescence  on  the  dead  silkworms.  This 
efflorescence  was  examined  by  Brugnatelli,  at  the  instance  of  Dandolo. 
In  a  note  by  Dandolo  (1814),  the  substance  is  stated  to  consist  chiefly 
of  magnesia,  phosphoric  acid,  and  ammonia.  After  describing  the 
appearance  of  the  substance  under  difl^erent  atmospheric  conditions, 
the  author  gives  in  detail  his  method  of  purification  and  analysis. 
The  following  results  were  obtained :  water  lost  at  100°,  12*635  ; 
oxalic  acid,  48*975;  ammonia,  22*365,  and  magnesia,  1*9  per  cent. 
These  numbers  point  to  the  formula,  C204Mg,5C204(NH4)2  +  IOH2O. 
The  action  of  Botrite  Bassiana  is  probably  limited  to  the  production 
of  oxalic  acid,  a  small  portion  of  which  is  neutralised  by  magnesia, 
whilst  most  of  it  combines  with  the  ammonia  liberated  in  the  de- 
composition of  the  silkworm.  ]N^.  H.  M. 
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Action  of  Calcium  Sulphite  and  of  Hydrogen  Potassium 
Sulphite  on  Alcoholic  Fermentation.  By  F.  Rayizza  {Staz.  Sper. 
Agrar.,  24,  593 — 609). — The  want  of  agreement  of  the  results  ob- 
tained by  Czeppel  (Boll.  Soc.  Viticoll,  1890,  625,  and  1892,  47) 
and  those  of  Chiaromonte  (this  vol.,  ii,  61)  is  shortly  discussed.  In 
the  first  experiments,  now  described,  must  (sp.  gr.  1"0768),  containing 
a  solution  of  invert  sugar  and  an  excess  of  tartaric  acid,  was  treated 
with  varying  amounts  of  calcium  sulphite  (0*05  to  0"5  per  litre), 
the  temperature  and  amounts  of  carbonic  anhydride  evolved  being 
observed  daily.  Under  the  conditions  of  the  experiments,  with  a 
temperature  of  30°,  the  sulphite  had  no  effect,  either  in  lowering  the 
temperature  or  in  increasing  the  activity  of  the  ferment.  The  next  ex- 
periments were  similar  to  the  first,  but  hydrogen  potassium  sulphite 
was  employed  instead  of  the  calcium  salt,  and  the  temperature  was 
much  lower  (14°).  With  0*05  and  0*15  gram  of  sulphite  there  was 
less  evolution  of  carbonic  anhydride  for  the  first  two  weeks  than  when 
no  sulphite  was  added ;  but  after  that  the  amounts  were  much  the 
same.  With  larger  amounts  of  sulphite,  the  fermentation  was  stopped. 
A  third  series  of  experiments  was  made  in  which  the  effect  of  calcium 
sulphite  was  directly  compared  with  that  of  hydrogen  potassium 
sulphite,  both  at  35"  and  at  15°.  At  the  higher  temperature,  12  gram 
of  calcium  sulphite  per  litre  and  0*3  gram  of  the  potassium  salt  were 
practically  without  effect ;  0*5  gram  of  hydrogen  potassium  sulphite 
stopped  the  fermentation.  At  15°,  the  amounts  of  calcium  salt  em- 
ployed were  almost  without  effect  after  a  few  days ;  0*30  gram  of  the 
potassium  salt  retarded  the  fermentation  somewhat,  even  to  the  end, 
whilst  0'5  gram,  as  at  35°,  stopped  it  altogether. 

Experiments  were  made  to  ascertain  the  effect  of  the  two  salts  on 
saccharomyces,  by  determining  the  number  of  colonies  from  1  c.c.  of 
wine  at  different  dates  after  treatment  with  O'Ol  gram  per  litre  of  each 
salt.  Without  any  addition  the  number  of  colonies  increased  in  15 
days  to  about  20  times  the  original  number ;  with  the  calcium  salt, 
the  number  was  reduced  to  about  a  seventh,  whilst  with  hydrogen 
potassium  sulphite  the  number  was  reduced  to  almost  nothing  (one- 
seventieth). 

The  results  of  the  author's  experiments  are  opposed  to  those  ob- 
tained by  Czeppel  (loc.  cit.),  and  resemble  Cliiaromonte's.  As  re- 
gards hydrogen  potassium  sulphite,  it  is  much  more  active  than 
calcium  sulphite,  and,  when  further  studied,  will  be  probably  sub- 
stituted for  it  in  the  treatment  of  wines,  whether  to  subdue  the  fer- 
mentation, or  to  give  wine  a  greater  power  of  resisting  hot  summers, 
or  for  sending  wines  to  distant  countries.  Before  recommending 
its  use,  however,  more  experiments  should  be  made  with  natural 
musts.  N.  H.  M. 

Formation  of  Carbonic  Anhydride  and  Absorption  of  Oxy- 
gen by  Leaves  after  their  Removal  from  Plants.  By  Bp^rthelot 
and  G.   Ani)r6   (Compt.  rend.,  118,  45—54  and   104— 112).— When 
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leaves  of  wheat,  hazel  (Gorylus  avelana),  and  Sedum  maximum  arc 
heated  at  100 — 110"  in  a  current  of  hydrogen,  carbonic  anhydride  is 
evolved  in  quantity  amounting  to  about  0"7  per  cent,  of  the  dry 
matter.     The  evolution  of  gas  takes  place  in  two  stages,  namely,  at 

94 99°^  and  at  110°  after  desiccation  is  practically  complete.     In  a 

current  of  air  instead  of  hydrogen,  the  phenomena  are  similar, 
carbonic  anhydride  being  evolved  in  two  stages  corresponding  res- 
pectively with  the  evolution  of  the  greater  part  of  the  water,  while 
the  temperature  inside  the  flask  is  about  100°,  and  with  the  period 
when  leaves  have  become  practically  dry,  and  the  temperature  of  the 
flask  has  risen  to  about  110°.  The  quantity  of  carbonic  anhydride 
evolved  is  greater  than  in  a  current  of  hydrogen. 

If  similar  leaves  are  immersed  in  water  and  heated  at  100°  in  a 
slow  current  of  air,  the  quantity  of  carbonic  anhydride  evolved  in  the 
case  of  wheat  is  greater  than  in  the  previous  experiments  with  a 
current  of  hydrogen,  but  less  than  with  a  current  of  air.  It  would 
seem  that  the  oxygen  under  the  conditions  specified  is  only  able  to 
act  on  the  leaves  after  it  has  dissolved  in  the  water.  With  hazel 
leaves,  the  results  are  similar  to  those  obtained  in  hydrogen,  and 
with  leaves  of  Sedum>  maximum  the  quantity  of  carbonic  anhydride 
given  off  is  greater  than  in  the  previous  experiments  with  either  air 
or  hydrogen. 

The  moist  leaves  were  heated  at  100°,  in  a  closed  vessel  filled  with 
oxygen,  and  the  amounts  of  carbonic  anhydride  formed  and  oxygen 
absorbed  were  determined.  It  was  found  that  the  volume  ratio, 
O2/CO2,  was  1"32  for  wheat,  1*60  for  hazel,  and  1'90  for  S.  maximum. 
The  quantity  of  carbonic  anhydride  formed  is  in  all  three  cases  much 
greater  than  in  hydrogen.  The  quantity  of  oxygen  absorbed  with- 
out production  of  carbonic  anhydride  is  greatest  in  the  case  of  hazel 
leaves,  and  least  with  the  leaves  of  S.  tnaximum,  and  it  is  noteworthy 
that  the  former  contain  the  lowest  and  the  latter  the  highest  pro- 
portion of  water. 

When  these  leaves  are  allowed  to  dry  gradually  at  the  ordinary 
temperature,  the  quantity  of  carbonic  anhydride  given  off  is  much 
greater  than  at  100 — 110°.  The  leaves  of  S.  maximum  dry  very 
slowly,  and  the  phenomena  are  complicated  by  the  development  of 
mucidinoe  towards  the  close  of  the  operation.  The  increased  evolu- 
tion of  carbonic  anhydride  during  drying  is  due  to  biological  pro- 
cesses. Some  carbon  is  evolved  in  the  form  of  volatile  compounds, 
the  nature  of  which  has  not  yet  been  determined.  The  nitrogen  and 
the  ash,  however,  remain  unchanged  in  amount  throughout  the  pro- 
cess. The  hydrogen  is  eliminated,  either  in  the  form  of  water  or  of 
other  compounds  in  which  the  ratio  of  hydrogen  to  oxygen  is  the 
same.  Practically,  the  whole  of  the  oxygen  in  the  carbonic  anhydride 
evolved  is  derived  from  the  air,  and  not  from  the  leaves,  and  hence 
the  formation  of  carbonic  anhydride  is  not  due  to  the  action  of 
anaerobic  ferments.  The  volume  ratio  of  carbonic  anhydride  evolved  to 
oxygen  absorbed  is  practically  unity,  as  in  the  respiration  of  animals. 

When  moist  leaves  are  placed  in  a  vessel  filled  with  oxygen  at  the 
ordinary  temperature,  so  that  the  leaves  do  not  become  dry,  carbonic 
anhydride  is  evolved,  and  oxygen  is   absorbed,  and   at  first  these 
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changes  seem  to  be  due  cliiefly  to  the  internal  reactions  of  the  leaves, 
but,  after  a  time,  moulds  develop,  and  produce  special  effects  of  decom- 
position and  slow  combination.  During  the  first  week,  the  volume 
ratio,  O2/CO2,  is  practically  unity,  but  afterwards  oxygen  is  absorbed 
in  excess  of  that  corresponding  with  the  carbonic  anhydride.  With 
hazel  leaves,  if  the  action  of  the  oxygen  is  prolonged,  the  weight  of 
carbonic  anhydride  formed  may  rise  as  high  as  41  per  cent,  of  the 
weight  of  the  substance,  whilst  the  weight  of  oxygen  absorbed  is  as 
high  as  70*3  per  cent.  Neither  alcohol  nor  acetic  acid  is  formed.  The 
nitrogen  remains  unchanged  in  amount. 

In  all  cases,  it  would  seem  that  the  phenomena  are  due  to  the 
breaking  up  of  several  of  the  primary  glucogenic  molecules,  which 
are  the  generators  of  the  carbohydrates  present  in  the  leaves,  the 
carbon  being  converted  into  carbonic  anhydride,  and  the  hydrogen 
into  water,  just  as  in  the  nutrition  of  animals.  The  quantity  of  heat 
developed  by  these  changes  is  about  one-fourth  of  the  heat  developed 
in  the  animal  organism,  as  measured  by  the  rise  of  temperature  that 
it  is  capable  of  producing  in  the  body  undergoing  oxidation. 

C.  H.  B. 

Method  of  Investigating  the  Exchanges  of  Gases  between 
Living  Organisms    and   the    Surrounding    Atmosphere.      By 

Berthelot  {Gompt.  rend.,  118,  112 — 114). — The  animal  or  plant  is 
enclosed  in  a  vessel  so  large  that  the  normal  course  of  respiration, 
&c.,  is  not  interfered  with,  and  from  time  to  time  known  volumes  of 
gas  are  expelled  by  introducing  known  volumes  of  air,  and  the  ex- 
pelled gas  is  analysed.  In  the  case  of  the  action  of  air  on  leaves,  for 
instance,  the  carbonic  anhydride  is  absorbed  by  potassium  hydroxide. 
If  the  capacity  of  the  vessel  is  Y,  and  the  total  weight  of  the  gas 
to  be  estimated  is  at  a  particular  time,  p,  then,  if  a  very  small  bubble 
of  air  is  introduced,  v,  and  is  allowed  to  diffuse  uniformly  through 
the  vessel  (that  is,  the  current  of  air  must  be  very  slow),  a  volume 
of  gas,  V,  will  be  expelled  from  the  vessel.     This  volume  will  contain 

a  weight  of  the  gas  to  be  estimated,  p  — ,  and  there  will  remain  in 
the   vessel  p  /I  —  _).     After   n   bubbles    the    quantity  remaining 

will  he  p  ll  —  —  )  •  Assuming  that  nv  =  V,  and  v  being  very  small, 
it  follows  that 

Ki-i  +  ^V-i-io....)  =  o-ms,...p, 

and  after  m  similar  operations  p  (0'368)^  practically.  Divergences 
from  these  ratios  indicate  that  some  absorption  or  evolution  of  gas  is 
taking  place  ;  and  it  is  clear  that  since  the  removal  of  the  gas  for 
analysis  in  no  way  interfei'es  with  the  course  of  the  experiment,  the 
investigation  may  be  carried  on  continuously.  C.  H.  B. 

Nitrates  in  Living  Plants.  By  Demoussy  (Compt.  rend.,  118, 
79 — 82). — Berthelot  and  Andre  showed  that  nitrates  are  always 
present  in  plants,  and  pointed  out  their  importance  to   vegetation 
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(compare  also  Deherain,  this  vol.,  ii,  p.  156).  The  power  of  retention 
of  nitrates  by  living  plants,  and  the  absence  of  such  power  in  the 
case  of  dead  plants,  is  shown  by  the  following  experiment : — Some 
meadow-grass,  including  tops  and  roots,  was  divided  into  three  lots  of 
100  grams  (22  grams  of  dry  matter).  The  first  sample  was  kept  for 
24  hours  in  cold  water.  At  the  end  of  this  time,  the  plant  was 
distinctly  coloured  by  diphenylamine  sulphate,  whilst  the  water  only 
contained  0*1  milligram  of  nitrogen.  On  extracting  the  substance 
with  boiling  water,  21*9  milligram  of  nitric  nitrogen  was  obtained. 
The  second  sample  was  dried  and  then  extracted  with  hot  water; 
22'6  milligrams  of  nitric  nitrogen  was  obtained,  whilst  the  root  no 
longer  gave  any  reaction  with  diphenylamine  sulphate.  The  third 
portion  was  subjected  for  an  hour  to  the  action  of  chloroform  vapour, 
and  then  kept  for  24  hours  in  cold  water  (1  litre).  The  root  gave 
only  a  very  slight  reaction  with  diphenylamine,  and  none  at  all  after 
being  washed  a  little.  The  extract  contained  21'3  milligrams  of 
nitric  nitrogen. 

Notwithstanding  their  solubility,  nitrates  are  held  by  the  proto- 
plasm with  an  energy  comparable  with  chemical  affinity.  Dead  leaves 
and  roots  become  easily  deprived  of  nitrates  by  rain  ;  but  Berthelot 
frequently  found  considerable  amounts  of  nitric  acid  in  above  ground 
portions  of  plants  which  died  during  a  period  of  dry  weather. 

N.  H.  M. 

Copper  in  Various  Parts  of  the  Vine.  By  F.  Sestini  {Staz. 
Sper.  Agrar.,  24,  115 — 132). — The  first  plants  examined  had  been 
watered  with  a  solution  of  copper  sulphate.  The  plants  grew  well  in 
the  spring,  but  became  sickly  in  the  summer,  and'died  in  the  autumn. 
This  was  possibly  due  to  injury  by  the  large  amount  of  mineral 
manures,  phosphates,  sodium  nitrate,  &c.,  applied  ;  but  probably  their 
destruction  was  largely  due  to  the  copper  salt.  The  air-dried  roots 
contained  (1)  0'0547  and  (2)  0'1307  per  cent,  of  copper,  whilst  a 
portion  of  the  stem  (without  leaves)  contained  only  0*0013  per  cent. 
Four  samples  of  leaves  of  plants  which  had  not  been  treated  with 
copper  salts  contained  respectively  0-00047,  0*00056,  0*00060,  and 
0*00054  per  cent,  of  copper.  New  shoots  of  vines,  which  had  been 
treated  with  copper  about  three  months  previously,  contained  0*00073 
per  cent,  of  copper ;  the  leaves  contained  0*00063,  and  the  tendrils 
0*00011  per  cent.  New  shoots  from  other  plants  contained  0*00053  per 
cent.,  whilst  the  older  leaves  contained  0*00118  per  cent,  of  copper. 

Most  of  the  copper  found  in  vines  will  be  in  those  portions  to 
which  it  was  directly  applied,  as  there  is  very  little  circulation 
within  the  plant ;  consequently,  those  portions  which  are  not  directly 
treated  with  copper  salts  will  contain  only  about  the  quantity  usually 
found  in  vines  to  which  no  copper  has  been  applied.  N.  H.  M. 

Cane  Sugar  in  Seeds  of  Plants,  RafRnose  in  Wheat  Germs, 
Crystalline  Lsevulin.  By  E.  Schulze  and  S.  Frankfurt  (Ber.,  27. 
62 — 64,  64 — 65,  and  65 — 66). — The  cane  sugar  is  obtained  from  the 
alcoholic  extract  of  the  seed,  by  precipitation  as  the  strontia  com- 
pound, and  the  precipitate  is  then  decomposed  by  carbonic  anhydride^ 
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and  treated  according  to  the  method  abeady  described  by  the  authors 
(Landw.  Versuchs-Stat.,  34,  408). 

By  this  method  the  authors  have  obtained  cane  sugar  from  the 
seeds  of  Triticum  vulgare^  Secale  cereale,  Avena  sativa,  Polygonum  fago- 
pyrum,  Cannabis  sativa,  Uelianthus  annuus,  Pisum  sativum,  Soja 
Mspida,  and  Cqff'ea  arahica. 

Cane  sugar  has  also  been  obtained  from  the  seeds  of  Vicia  faba, 
Phaseolus  vulgaris,  Hordeum  distichum,  Zea  mays,  Arachis  hypogcea, 
Gorylus  avellana,  Juglans  regia,  and  Amygdalus  coTnmunis ;  so  that  it 
is  very  v^idely  distributed  in  seeds.  The  only  seeds  which  gave  a 
negative  result  were  those  of  Lupinus  luteus. 

The  authors  confirm  the  result  of  Richardson  and  Crompton,  who 
found  cane  sugar  in  wheat  germs  (Per.,  19,  1180). 

Cane  sugar  was  also  obtained  from  the  green  shoots  of  the  pea. 

Raf&nose  is  obtained  from  wheat  germs  by  evaporating  the  sugar 
solution  obtained  by  the  above  method  to  a  syrup,  and  extracting  the 
cane  sugar  with  the  requisite  quantity  of  boiling  alcohol,  When  the 
syrupy  residue  is  mixed  with  absolute  alcohol,  a  precipitate  of 
raffinose  is  obtained.  The  product,  after  purification  by  recrystal- 
lisation,  gave  for  a  10  per  cent,  aqueous  solution  [ajn  =  +105*5; 
and,  on  oxidation  with  nitric  acid,  22 "2  per  cent,  of  saccharic  acid. 

A  carbohydrate  which  has  all  the  properties  of  Isevulin  is  obtained, 
together  with  cane  sugar,  from  the  stalks  of  rye  gathered  before  the 
foi-mation  of  seed  commences.  It  is  isolated  in  the  same  way  as 
raffinose,  from  wheat  germs.  It  crystallises  in  small  prisms,  and 
when  dried  over  sulphuric  acid  forms  a  white  powder,  which  quickly 
takes  up  water  from  the  air ;  on  analysis,  it  gave  numbers  corre- 
sponding with  the  formula  CiaHogOu.  It  reduces  Fehling's  solution 
only  after  heating  with  an  acid,  and  is  optically  inactive  in  aqueous 
solution.  E.  C.  R. 

Lecithin  in  Vegetable  Substances.  By  E.  Schulze  and  S. 
Frankfurt  {Landw.  Versuchs-Stat.,  1893,  307— 328).— To  obtain 
lecithin  from  seeds,  they  should  be  finely  ground,  treated  with  ether, 
and  extracted  with  50 — 60  per  cent,  alcohol,  the  alcohol  evaporated, 
and  the  residue  treated  with  ether;  water  should  now  be  added  to 
saturation,  and  the  emulsion  which  is  thus  formed  must  be  cleared 
by  the  addition  of  salt ;  after  separation,  the  ether  is  evaporated,  and 
the  lecithin  which  is  left,  is  purified  by  redissolving  it  in  alcohol.  To 
work  quantitatively,  the  phosphoric  acid  must  be  determined  in  the 
alcoholic  extract,  and  the  lecithin  calculated  therefrom  (factor : 
magnesium  pyrophosphate  x  72703).  Full  details  are  given,  as  also 
the  percentage  of  lecithin  in  many  seeds.  E.  W.  P. 

Sunflower  Cake.  By  T.  Kosutaxy  (Landiv.  Versuchs-Stat,  1893, 
253^ — 263).  Sunflowers  (Helianthus  annuus)  are  largely  grown  in 
Hungary.  The  oil  is  expressed  from  their  seeds,  and  the  cake 
thus  obtained  is  used  as  fodder  for  cattle.  A  vast  number  of  seeds 
from  all  parts  of  the  world  have  been  analysed,  and  the  constituents 
are  found  to  vary  considerably.  Taking  one  sample  only  out  of  the 
many  :  the  dried  seed  gave  nitrogenous  matter,  15*98  ;  fat,  36  6  ;  non- 
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nitrogenous  extract,  19'39;  fibre,  243  ;  ash,  313  per  cent. — air-dried 
seed  (husked):  water,  147;  nitrogenous  substance,  24'95 ;  fat, 
4962 ;  non-nitrogenous  extract,  4-18 ;  fibre,  3'28 ;  ash,  3*27  per 
cent.  The  methods  of  preparing  the  cake  and  expressing  the  oil  are 
described.  E.  W.  P. 

Pumpkin-seed  Cake.  By  T.  Kosutany  (Landw.  Versuchs-Stat,, 
1893,  264 — 269). — Several  analyses  of  the  whole  fruit  of  plants  of 
different  varieties  of  pumpkins  are  given.  The  dried  seeds  contain 
41*1 — 53'96  per  cent,  of  oil ;  the  oil  is  largely  used  as  food,  and  for 
burning.  E.  W.  P. 

Composition  of  Winter  Drainage  from  bare  Soil  and  Soil 
sown  with  Wheat.  By  P.  P.  Deh:^rain  (Gompt.  rend.,  117,  1041 — 
1045 ;  compare  Abstr.,  1893,  ii,  338  and  486.) — In  a  previous  paper, 
the  amounts  of  nitric  nitrogen  collected  early  in  1892  from  the  Grig- 
non  vegetation  cases  were  given;  the  present  paper  gives  the  results 
obtained  with  drainage  from  November,  1892,  to  March,  1893.  The 
summer  drainage  from  fallow  soil  contained  145  parts  of  nitric 
nitrogen  per  million,  whilst  in  the  four  winter  months  it  only  con- 
tained an  average  of  92  per  million — in  December  183  and  157,  in 
January  11  and  9,  in  February  78,  and  in  March  116  per  million. 
When  the  loss  of  nitrogen  is  calculated  per  hectare,  it  is  foand  to  be 
very  great,  being  81*185  kilos,  in  winter  and  221*8  kilos,  for  the  whole 
year,  or  nearly  five  times  as  much  as  the  loss  of  nitrogen  observed  at 
Rothamsted  (47  kilos,  per  hectare).  This  great  difference  is  due  to 
the  trituration  of  the  Grignon  soil,  and  the  aeration  which  it  under- 
went when  put  into  the  cases.  A  considerable  diminution  in  the 
amounts  of  nitrates  formed  has  already  been  observed.  Thus,  the 
drainage  of  December,  1893,  contained  only  93  parts  of  nitric  nitro- 
gen per  million. 

With  regard  to  the  loss  from  bare  soil,  as  compared  with  soil 
covered  with  vegetation,  a  second  case  sown  with  rye-grass  only  lost 
10"3  kilos,  of  nitrogen  per  hectare,  as  against  81*185  kilos,  lost  by  fallow 
land;  and  the  drainage  contained  only  13  parts  of  nitric  nitrogen  per 
million.  Inasmuch  as  there  was  no  reason  to  suppose  that  there  was 
any  essential  difference  in  the  nitrification  of  the  two  cases,  it  seemed 
likely  that  the  nitric  acid  was  retained  by  the  plants.  An  examination 
of  gramineous  plants  grown  in  the  garden  of  the  museum  and  in  a  Grig- 
non meadow  showed  that  the  dry  roots  contained  0*062  and  0*375  per 
cent,  of  nitric  nitrogen  respectively,  whilst  the  stems  contained  0*113 
and  0*039  per  cent.  These  plants  have,  therefore,  the  power  of  stor- 
ing up  nitrates  during  the  winter  months  for  future  use. 

The  richness  of  grass  land  in  nitrogen,  and  the  increase  in  richness 
observed  at  Grignon  (from  1*5  per  cent,  in  1879  to  1*88  in  1888),  is  due 
partly  to  the  nitrogen-fixing  organisms  (Berthelofc),  to  cryptogamic 
vegetation  (Schloesing,  jun.,  and  Laurent),  and  partly  to  the  abstrac- 
tion of  nitrates  from  the  water  percolating  through  it. 

Not  only  the  ordinary  grasses,  but  also  wheat  has  the  power  of 
retaining  nitrates  in  the  winter ;  thus  roots  taken  from  the  field  in 
December  contained  0  563  per  cent,  of  nitric  nitrogen  (in  the  dry 
matter),  whilst  roots   and  stems  taken  from  a  bank  next  the  field 
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contained  respectively  I'O^l  and  0*187  per  cent.     The  roots  were  at 
this  time  over  30  cm.  long. 

From  March,  1892,  to  March,  1893,  the  four  cases  with  bare  soil 
lost  221*4,  193*1,  242*1,  and  245*2  kilos,  of  nitrogen  per  hectare. 
Grass  land  lost  in  the  same  time  only  30  kilos.,  and  soils  bearing 
successively  beet  and  winter  wheat  lost  19*4,  17*6,  and  40*6  kilos,  per 
hectare.  These  comparatively  slight  losses  are  due  to  the  much  lessened 
drainage,  and,  as  shown  above,  to  the  retentive  power  of  the  plants. 

N.  H.  M. 

Influence  of  Iron  on  Barley.  By  P.  Petit  (Gompt.  rend.,  117^ 
1105 — 1107). — Barley  was  grown  in  sand  freed  from  iron,  to  which 
the  necessary  ash  constituents  were  added.  There  were  four  series  of 
pots  : — No.  1  had  0*00604  milligram  of  iron  in  the  form  of  barley 
nuclem  (4  grams ;  see  Abstr.  1893,  i,  539)  ;  No.  2  had  0*98  gram  of 
iron  as  ferrous  sulphate  (5  grams)  ;  No.  3  had  0*999  gram  of  iron  as 
ferric  sulphate  (4*4  grams)  ;  No.  4  had  no  iron  at  all.  Nuclem  and 
ferrous  sulphate  were  both  beneficial,  whilst  ferric  sulphate  acted  as 
a  poison.  The  following  amounts  of  produce,  dried  at  50°,  were  ob- 
tained in  each  of  the  four  series. 


I. 

II. 

III. 

IV. 

3*55 

3*72 

0*80 

2*77 

5*29 

3-88 

0*81 

3*95 

48 

40 

9 

39 

Stems 

Leaves    

Total  produce  for  1  gram  of  seeds. 

The  greatest  increase  was  produced  under  the  influence  of  the 
nuclein. 

The  dry  matter  of  the  stems  and  leaves  contained  the  following 
percentage  amounts  of  nitrogen,  ash,  and  iron. 


Stems. 

Leaves. 

N. 

Ash. 

Fe. 

N. 

Ash. 

Fe. 

I 

II 

Ill 

IV 

1-44 
1-49 
1-48 
1-31 

20-5 
19-5 
19-2 
20-5 

0-24 
0-51 
0-48 
0-05 

2-24 
2-01 
2-2 
1-81 

20-1 
19-8 
17-9 
16-9 

0-25 
0-57 
0-56 
0-05 

As  regards  the  stems,  the  amount  of  nitrogen  was  slightly  increased 
by  the  nuclem  and  iron  salts,  whilst  the  iron  was  very  greatly 
increased.  In  the  leaves,  the  nuclein  had  a  very  marked  effect  on 
the  nitrogen  percentage.  N.  H.  M. 
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Colorimeter  with  Lummer-Brodhun  Double  Prism.     By  H. 

KiiiJSS  (Zeit.  anorg.  Chem.,  5,  325 — 329). — In  colorimeters  ifc  is,  of 
course,  of  the  greatest  importance  that  the  two  fields  to  be  compared 
should  be  as  close  together  as  possible.  This  is  generally  eflPected  by 
means  of  two  reflection  prisms  cemented  together  below  the  eye-piece. 
By  this  means  the  two  fields  are  made  to  form  the  two  halves  of  the  field 
of  vision.  However  closely  the  prisms  are  cemented  together  the 
line  of  contact  is  not  a  mathematical  line,  and,  being  magnified  by 
the  eyepiece,  forms  a  dark  line  across  the  field  of  vision,  thus  prevent- 
ing the  formation  of  an  unbroken  field,  and  reducing  the  delicacy  of 
the  apparatus.  The  author  has  overcome  this  difficulty  by  the  introduc- 
tion of  a  Lummer-Brodhun  double  prism.  This  double  prism  consists 
of  one  ordinary  total  reflecting  prism,  with  a  perfectly  plane  hypothe- 
nuse  surface,  and  one  with  the  hypothenuse  surface  spherical,  with 
only  a  small  (circular)  plane  surface  in  the  centre.  This  second  prism 
is  adjusted  to  the  first,  so  that  its  plane  circle  is  in  the  centre  of  the 
plane  hypothenuse  side  of  the  other,  and  the  two  are  pressed  together 
so  tightly  that  no  air  remains  between  the  two  plane  surfaces  in  con- 
tact. In  this  way,  a  double  prism  is  obtained  in  which  light  rays 
striking  the  contact  surfaces  pass  through  without  change,  vrhilst 
those  striking  the  remaining  portion  of  the  plane  hypothenuse 
surface  are  totally  reflected.  The  arrangement  of  prisms,  and  the 
construct-'on  of  the  Lummer-Brodhun  double  prism  will  be  readily  seen 
from  the   annexed   sketch.     In  this,   AB  is  the    Lummer-Brodhun 
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double  prism,  L  tlie  lens  of  the  eyepiece,  and  the  dotted  lines  C  and  C- 
the  path  of  the  light  rays  from  the  two  colour  surfaces  to  be  com- 
pared. By  this  arrangement  C^  is  seen  as  a  circle  in  the  centre  of 
the  field  of  vision,  C^  as  an  annular  space  surrounding  that  centre. 
When  the  two  coloars  are  exactly  equalised,  there  is  no  visible  line  of 
demarcation  between  the  two  surfaces,  and  greater  accuracy  is  ob- 
tainable than  heretofore.  The  combination  of  prisms  is  so  arranged 
that  each  light  ray  has  to  pass  through  an  equal  distance  of  glass 
and  be  reflected  an  equal  number  of  times,  so  that  the  two  fields  are 
maintained  of  equal  brightness.  L.  T.  T. 

Estimation  of  Bromine  in  Urine.  By  A.  Nicolle  (X  Pharm., 
[6],  28,  298— 299).— The  residue  from  the  evaporation  of  50  c.c.  of 
urine  to  which  has  been  added  2  grams  of  potash  is  heated  to  dull 
redness.  The  aqueous  extract  is  made  up  to  40  c.c,  and  distilled 
with  20  grams  of  potassium  dichromate  and  10  c.c.  of  sulphuric  acid, 
the  distillate  being  collected  in  a  bulb-tube  containing  20-25  c.c.  of 
a  4  per  cent,  solution  of  potassium  iodide.  The  distillation  is  con- 
tinued for  about  15  minutes  after  the  apparent  conclusion  of  the 
evolution  of  bromine.  The  liberated  iodine  is  titrated  in  the  usual 
manner  with  sodium  thiosulphate.  If  sulphur  is  present,  the  urine 
is  boiled  with  barium  chloride  and  hydrochloric  acid,  and  filtered 
before  evaporation  ;  or,  better,  the  aqueous  extract,  after  incineration, 
is  boiled  with  oxalic  acid  so  long  as  hydrogen  sulphide  is  evolved.  If 
the  urine  contains  iodides,  the  aqueous  extract  is  neutralised  and  the 
iodine  expelled  by  boiling  with  potassium  dichromate,  the  sulphuric 
acifl  is  then  added  and  the  distillation  continued  as  usual. 

W.  T. 

[Note  hy  Abstractor. — Iodine  is  not  completely  expelled  by  boiling 
with  the  proportions  of  dichromate  and  solution  given  above. 
Chlorine  is  liberated  at  the  same  time  as  the  bromine,  to  the  extent 
of  more  than  3  per  cent,  of  the  quantity  present.] 

Microchemical    Examination   for  Iodine.      By   Gr,    DenigJis 

(J.  Phann.,  [5],  28,  499 — 500). — The  iodoform  reaction  is  used  and 
the  precipitate  examined  microscopically  for  the  characteristic 
hexagonal  plates  of  iodoform.  To  apply  the  test,  a  solution  is  pre- 
pared containing  the  iodine  as  sodium  or  potassium  salt.  If  in  the 
form  of  iodate,  it  is  reduced  by  the  addition  of  a  drop  of  sodium 
hydrogen  sulphite  solution.  If  the  solution  is  very  dilute,  about 
10  c.c.  is  taken,  a  drop  of  soda  solution  added,  and  then  five  or  six 
drops  of  a  10  per  cent,  solution  of  acetone  ;  finally,  a  solution  of 
an  alkali  hypochlorite  is  added  drop  by  drop.  W.  T. 

Test  for  Free  Sulphur.     By  J.  C.   Gil   (Zeit.  anal.  Chem.,  33, 

54 — 55) On  adding  an  alkali  polysulphide,  or  a  solution  of  sulphur 

in  an  alkali  hydroxide,  to  hot  alcohol,  which  has  been  boiled  long 
enough  to  expel  all  air,  a  blue  colour  is  gradually  developed.  On- 
cooling  the  blue  colour  disappears  ;  it  is,  however,  restored  by  re- 
heating, if  oxygen,  or  any  other  substance  which  decomposes  poly  sul- 
phides,   has  been  expelled,  otherwise  not.   0*4   milligram    of    hepar 
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sulphurls  will  colour  50  c.c.  of  96  per  cent,  alcohol.  To  use  the  test 
for  the  detection  of  free  sulphur,  the  substance  is  added  to  boiling 
alcohol  containing  a  trace  of  potash.  M.  J.  S. 

Toxicological  Detection  of  Phosphorus.  By  J.  v.  d'Hagion  and  P. 
WoLTERiNG  (Ghem.  Centr.,  1893,  ii,  1103 — 1104;  from  Ned.  Tydschr. 
Pharm.,  5,  335 — 343). — The  authors  mention  a  case  of  supposed  phos- 
phorus poisoning  in  which  the  phosphorus  could  not  be  proved  hy  post- 
mortem appearances,  or  by  the  conventional  chemical  analysis.  On 
distilling,  however,  the  contents  of  the  large  intestine  in  a  current  of 
carbonic  anhydride,  gases  containing  phosphorus  were  given  off.  The 
authors  did  not  venture  to  decide  whether  or  no  these  gases  were 
caused  by  a  putrefactive  process.  L.  de  K. 

Toxicological  Detection  of  Phosphorus.  By  H.  W.  Bettink 
and  F.  0.  B.  v.  Embden  (Ghem.  Gentr.,  1893,  ii,  1104;  from  Ned. 
Tydschr.  Pharm.,  5,  343 — 345). — The  authors  failed  to  detect  phos- 
phorus in  the  body  of  a  man  eight  days  after  death.  Traces  of 
hypophosphorous  acid  and  hydrogen  phosphide  could,  however,  be 
detected  in  every  distillate.  As  the  deceased  had  been  medically 
treated  with  hypophosphites,  the  finding  of  volatile  phosphorus 
compounds  did  not  positively  point  to  a  poisoning  with  phosphorus. 
To  throw  some  light  on  the  case,  the  authors  carefully  searched  for 
arsenic,  as  this  is  nearly  always  contained  in  commercial  phosphorus, 
but  rarely,  if  ever,  in  hypophosphites.  They  succeeded  in  demon- 
strating the  presence  of  arsenic  in  the  fatty- degenerated  liver. 

L.   DE   K. 

Employment  of  Ammoniacal  Mercuric  Cyanide  in  Quanti- 
tative Analysis.  By  F.  W.  Schmidt  (Ber.,  27,  225— 238).— In  the 
quantitative  estimation  of  metals  precipitated  as  sulphides"much  time 
is  consumed  in  converting  the  sulphides  into  oxides  by  redissolving 
in  acids  and  precipitating  with  alkalis ;  the  author  has,  therefore, 
endeavoured  to  devise  a  method  of  bringing  about  this  conversion  in 
one  operation.  The  first  attempt  consisted  in  heating  the  washed 
sulphide  with  an  excess  of  precipitated  mercuric  oxide,  but  the  results 
obtained  in  this  way  were  always  too  high,  the  oxide  formed  in- 
variably containing  basic  sulphate  ;  the  formation  of  the  latter  may 
be  avoided  by  using,  in  place  of  the  oxide,  a  mixture  of  1  part  of 
mercuric  nitrate  and  2  parts  of  mercuric  oxide,  and  the  results  then 
obtained  in  the  case  of  copper  and  zinc  sulphides  agree  very  closely 
with  the  theoretical  numbers. 

A  much  more  convenient  method  is  to  treat  the  moist  sulphide  with 
a  cold  saturated  solution  of  mercuric  cyanide  in  ammonia ;  the 
metallic  sulphide  is  thus  converted  into  cyanide  with  simultaneous 
formation  of  mercuric  sulphide,  and  on  ignition  the  latter  is  volati- 
lised, and  the  cyanide  decomposed,  leaving  the  metal,  which  is  con- 
verted into  oxide  by  the  oxygen  of  the  air.  The  moist  sulphide  and 
filter  are  placed  in  a  weighed  crucible,  the  whole  just  covered  with 
the  ammoniacal  mercuric  cyanide  solution,  carefully  evaporated  to 
dryness,  and  ignited.     The  results  obtained   in  the  case  of  copper, 
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zinc,  bismutli,  and  iron  show  a  very  close  agreement  with  the  calca- 
lated  numbers. 

Ammonia  and  mercuric  cyanide  combine  to  form  the  crystalline 
compound  Hg(CN)2,N"H3,  and,  when  this  is  heated  alone,  it,  unlike 
mercuric  cyanide,  does  not  yield  any  difficultly  volatile  paracyanogen, 
so  that  no  error  from  this  source  is  to  be  feared.  The  commercial 
mercuric  cyanide  should  be  recrystallised  two  or  three  times  before 
dissolving  in  ammonia ;  or  the  amount  of  non-volatile  matter  in  the 
solution  may  be  determined  and  allowed  for.  H.  G.  C. 

Volumetric  Estimation  of  Calcium,  Strontium,  or  Barium. 

By  ViZERN  (/.  Pharm.,  [5],  28,  442— 443).— The  neutral  solution  of 
the  salt  is  titrated  with  a  standard  solution  of  sodium  carbonate, 
using  phenolphthalein  as  indicator.  The  process  cannot  be  used  in 
presence  of  other  bases  giving  precipitates  with  carbonates. 

W.  T. 

Estimation  of  Lead.  By  Lindemann  and  Motteu  (Bull.  Soc. 
Ghim.j  [3],  9,  812 — 819). — Metallic  sulphides  are  completely  per- 
oxidised  by  bleaching  powder  solution,  the  sulphur  being  oxidised  to 
sulphate.  Since  peroxides  in  the  presence  of  hydrochloric  acid 
liberate  their  equivalent  of  iodine  from  potassium  iodide,  their  amount 
may  be  estimated  volumetrically. 

In  the  case  of  galena  free  from  foreign  metals,  the  powdered  mineral 
(0'5  — 1"0  gram),  moistened  with  bleaching  powder  solution,  is 
ground  into  an  extremely  fine  mud,  more  bleaching  powder  solution 
(30 — 40  c.c.)  is  added,  and  then  dilute  hydrochloric  acid  (5  per  cent.), 
gently  warming  until  the  liberated  oxides  are  dissolved,  the  slow 
evolution  of  chlorine  ensuring  the  oxidation  of  the  last  traces  of 
sulphates.  Enough  bleaching  powder  solution  to  completely  per- 
oxidise  the  lead  is  now  added  to  the  product,  and  the  peroxide  col- 
lected, purified,  and  treated  with  excess  of  potassium  iodide  (25  c.c. 
of  5  per  cent,  solution)  and  hydrochloric  acid  (30  c.c.  of  20  per  cent, 
acid).  The  liquid  is  diluted  (to  150 — 200  c.c),  and,  after  due  agita- 
tion, the  liberated  iodine  is  titrated  with  sodium  thiosulphate.  2  mols. 
of  thiosulphate  are  equivalent  to  1  atom  of  lead. 

In  the  presence  of  metals  other  than  copper,  the  lead  is  best  pre- 
cipitated as  sulphide  from  the  product  of  the  action  of  bleaching 
powder  on  the  mineral,  and  the  sulphide  treated  as  above.  In  the 
presence  of  copper,  the  copper  sulphide  simultaneously  precipitated 
may  be  removed  by  means  of  potassium  cyanide. 

Lead  carbonate  and  oxides  are  converted  into  the  nitrate  before 
treatment.  The  basic  and  peroxide  oxygen  of  red  lead  may  be  esti- 
mated by  treating  it  with  nitric  acid  (sp.  gr.  1*2).  The  undissolved 
peroxide  and  dissolved  monoxide  are  then  separately  estimated ;  the 
total  lead  may  also  be  estimated  as  a  check. 

Numerous  results  are  quoted,  which  agree  well  amongst  themselves, 
and  fairly  well  with  those  obtained  by  the  sulphate  gravimetric 
method.  Jn.  W. 

Quantitative  Analysis  by  Electrolosis.    By  A.  Classen  (Ber., 
27,    163 — 165). — Lead   is    precipitated   as    dioxide,  and  a   regaline 
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deposit  is  obtained  in  the  presence  of  a  sufficient  quantity  of  nitric 
acid.  The  solution  is  warmed  to  50 — 60°  and  a  current  of  1*5 — 1*7 
amperes  employed.  About  1-5  grams  of  dioxide  can  be  precipitated 
in  three  iiours.  If  lead  and  copper  are  present  in  the  same  solution, 
98 — 99  per  cent,  of  the  lead  is  precipitated  in  one  hour  with  a  cur- 
rent of  11 — 1*2  amperes.  The  current  is  then  stopped,  and  the  solu- 
tion washed  into  another  platinum  dish,  ammonia  added,  and  the 
cold  mixture  electrolysed  with  a  current  of  1 — 1*2  amperes,  when  the 
copper,  together  with  the  remainder  of  the  lead,  is  precipitated  in  about 
3_4  hours.  E.  C.  R. 

Quantitative  Analysis  by  Electrolysis.  By  0.  Piloty  (Ber., 
27,  280 — 282). — In  view  of  the  adverse  criticism  to  which  Classen's 
electrolytic  methods  of  quantitative  analysis  have  been  recently  sub- 
jected, the  author  publishes  a  table  of  the  experimental  results 
obtained  by  him  with  these  methods,  showing  that  a  high  degree  of 
accuracy  can  be  thus  attained.  A.  H. 

Analysis  of  Steel.  By  L.  Schneider  {Chem.  Centr.,  1893,  ii, 
623—624;  from  Osterr.  Zeit.  Berg.  Eutt.,  41,  366— S68).— Estimation 
of  Sulphur. — The  author  dissolves  the  sample  in  hydrochloric  acid 
and  passes  the  hydrogen  sulphide  through  a  solution  of  potassium 
permanganate.  No  sulphur  is  detectible  in  the  residue.  It  is  not 
advisable  to  expel  any  air  from  the  apparatus  by  means  of  hydrogen, 
as  this  gas  is  difficult  to  free  from  sulphur.  Estimation  of  Silicon. — 
As  no  silicon  hydride  is  formed  on  dissolving  steel  in  hydrochloric 
acid,  the  residue  from  the  sulphur  estimation  may  be  safely  used  for 
the  silicon  estimation.  The  author  does  not  follow  the  old  plan 
of  evaporating  to  dryness  and  taking  up  again  with  hydrochloric 
acid,  but  evaporates  the  liquid  with  sulphuric  acid  until  sulphuric 
fumes  appear.  The  residue  is  boiled  with  water  until  all  the  ferric 
sulphate  has  dissolved,  and,  after  the  silicic  acid  has  been  collected, 
ignited,  and  weighed,  it  is  evaporated  with  hydrofluoric  acid  to  ascer- 
tain its  purity.  L.  de  K. 

Colorimetric  Estimation  of  Small  Quantities  of  Vanadium 
in  the  Presence  of  Large  Quantities  of  Iron,  By  V.  y.  Klecki 
{Zeit.,  ariorg.  Chem.,  5,  374 — 380). — With  the  aim  of  finding  an  easy 
method  of  determining  vanadium  in  the  presence  of  excess  of  iron, 
the  author  has  investigated  the  action  of  a  large  number  of  reagents 
on  vanadium  solutions.  A  sulphuric  acid  solution  of  vanadic  acid 
was  employed.  A  large  number  of  substances  giving  coloured  com- 
pounds  with  vanadic  acid  also  give  colorations  with  iron  salts,  and 
are,  therefore,  useless  for  this  purpose.  Another  class  of  substances 
(such  as  papaverine,  meconine,  quinine  sulphate,  &c.)  give  colour 
reactions  with  vanadic  acid  and  not  with  iron,  but  the  tint  and 
degree  of  colour  depend  so  much  on  degree  of  dilution,  temperature, 
&c.,  as  to  be  of  little  value.  Dextrose  appears  to  be  the  only  sub- 
stance that  answers  at  all  for  this  purpose.  With  greatly  varying 
strength  of  acid,  the  colour  varies  with  this  between  blue  and  green. 
If,  however,  the  solution  is  made  to  contain  only  about  10  per  cent. 
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of  sulphuric  acid,  a  pale  green  coloration  is  obtained,  which  varies 
approximately  with  the  quantity  of  vanadium  present,  and  forms  a 
useful  rough  mode  of  estimation.  It  is  not,  however,  very  delicate, 
and  the  limit  of  error  may  reach  as  much  as  8  per  cent,  of  the 
vanadium  present.  L.  T.  T. 

Separation  of  Vauadic  acid  from  Chromic  acid.     By  Y.  v. 

Klecki  (Zeit.  anorg.  Chem.,  5,  381 — 382). — The  author  finds  that  a 
modification  of  Carnot's  method  of  estimation  of  vanadic  acid  by 
precipitation  as  ammonium  uranium  vanadate  (Abstr.,  1887,  897) 
forms  a  good  means  for  the  separation  of  vanadic  from  chromic  acid, 
the  corresponding  chromium  precipitate  being  dissolved  by  the  addi- 
tion of  even  a  single  drop  of  acetic  acid.  Excess  of  uranium  nitrate 
is  added  to  the  neutral  solution  containing  the  vanadic  and  chromic 
acids.  A  few  drops  of  acetic  acid  are  then  added,  the  whole  boiled, 
and  filtered.  The  precipitate,  after  strong  ignition,  is  weighed  as 
V205,2U03.     Very  good  results  are  obtained.  L.  T.  T. 

Detection  and  Approximate  Estimation  of  Sand  in  Pood 
Stuffs,  Meal,  &c.  By  A.  Emmerling  (Zeit.  anal  Chem.,  33,  46 — 48). 
— A  solution  of  1000  parts  of  crystallised  zinc  sulphate  in  725  parts 
of  water  has,  at  ordinary  temperatures,  a  sp.  gr.  of  1*43.  A  test  tube 
is  half  filled  with  this  solution  and  then  filled  nearly  to  the  top  with 
water,  without  admixture  of  the  two  layers.  The  substance  to  be 
tested  is  stirred  into  the  water  without  disturbing  the  heavy  liquid. 
The  organic  substances  sink  only  to  the  surface  of  the  zinc  solution, 
the  sand  to  the  bottom  of  the  tube. 

Eor  quantitative  purposes,  a  special  funnel-shaped  vessel  is  used,  to 
the  neck  of  which  is  attached,  by  caoutchouc  tubing,  a  graduated  tube, 
each  of  whose  divisions  contains  0*2  gram  of  sand.  The  funnel  is 
10  cm.  diameter  at  the  top  and  has  an  angle  of  35°,  with  a  cylindrical 
neck  17  cm.  long  and  '^3  cm.  diameter,  tapered  at  its  lower  end  at  an 
acute  angle  to  the  diameter  of  the  graduated  tube.  It  is  filled  with 
the  zinc  solution  to  the  top  of  the  cylindrical  neck,  water  is  added 
nearly  to  the  edge  of  the  funnel,  and  20  grams  of  material  is  used  for 
each  experiment,  so  that  each  division  of  the  graduated  tube  corre- 
sponds with  1  per  cent,  of  sand.  In  the  event  of  the  presence  of  calcium 
cai'bonate,  the  contents  of  the  graduated  tube  can  be  treated  with 
acid,  washed,  incinerated,  and  weighed.  M.  J.  S. 

Spirit  Assaying  by  Weight.  By  J.  Scarisbrick  (/.  Soc.  Chem. 
Ind.,  12,  893 — 901). — The  author  has  constructed  tables  which  are 
suitable  for  use  with  a  gravity  bottle  or  any  other  instrument  capable 
of  ascertaining  specific  gravities  from  TOOO  to  0'790.  They  have 
been  built  from  the  invaluable  material  of  Gilpin  and  Blagden  ;  but, 
for  spirits  of  great  alcoholic  strength,  the  numbers  obtained  by  Tralles, 
Fownes,  Drinkwater,  and  Squibs  have  been  utilised.  For  the  standard 
alcohol,  Sikes's  proof  spirit  at  15*5°  has  been  adopted.  The  general 
principle  proceeded  on  in  building  up  the  system  is  the  recognition  of 
weights  and  not  volumes,  as  weight  does  not  change  with  temperature, 
but  volume  does,  particularly  in  the  case  of  alcohol. 
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The  system  proposed  by  the  author  answers  for  the  purpose  of 
identifying  the  spirit,  is  easily  understood,  and  quickly  applied,  fur- 
nishes accurate  numbers  for  assessment  at  all  temperatures,  and 
satisfies  the  wants  of  all  concerned.  L.  de  K. 

Detection  of  Glucose   and   Cane   Sugar  in  Honey.    By  O. 

Haenle  (Zeit.  anal.  Chem.,  33,  99 — 103).  Genuine  honey  from 
flowers  contains  no  dextrin,  or  only  traces ;  it  rotates  the  plane  of 
polarised  light  to  the  left.  A  dextrorotatory  specimen  is  adulterated 
with  starch-sugar  syrup  if  it  exhibits  the  dextrin  reaction,  but  with 
cane  sugar  if  dextrin  is  absent. 

The  honey  from  conifers,  which  is  always  brown,  contains  dextrin  ; 
before  dialysis  it  rotates  the  plane  of  polarised  light  to  the  right ; 
after  dialysis  it  is  optically  inactive.  A  suitable  dialyser  for  the  re- 
moval of  the  diffusible  constituents  is  figured  and  described.  It  con- 
sists of  a  shallow,  wooden  box,  in  which  the  tray  of  parchment  paper 
is  supported  on  parallel  laths,  whilst  a  slow  stream  of  water  flows 
below  it.  To  detect  dextrin,  a  solution  is  made  of  1  part  of  the  honey 
(first  clarified  by  warming  and  stirring)  in  two  parts  of  water.  This 
solution  is  decolorised  by  warming  for  five  minutes  with  2  per  cent, 
of  animal  charcoal.  5 — 10  c.c.  is  placed  in  a  test  tube  and  covered 
with  a  layer  (2  c.c.)  of  absolute  alcohol.  A  turbidity  at  the  zone  of 
contact  indicates  dextrin.  Although  the  author's  own  numbers  show 
that  the  optical  rotation  of  pure  honey  is  not  constant,  he  gives  the 
following  formulae  for  determining  the  amount  of  adulteration. 

For  starch  sugar  in  honey  from  flowers,  x  =  ' —  "T  ^  . 


For  ,,  in  honey  from  conifers,  x 


3P 
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where  P  is  the  rotation  of  the  honey  solution,  (1 :  2),  p  is  the  rota- 
tion of  genuine  honey  (=  30),  and  x  is  the  percentage  of  starch 
sugar  syrup.     For  cane  sugar  syrup  the  divisor  10  is  replaced  by  4. 

The  validity  of  the  author's  conclusions  is,  however,  disputed  by 
numerous  investigators.  M.  J.  S. 

Test  for  "Saccharin"   in   Presence  of  Salicylic  acid.    By 

Hairs  (Chem.  Centr.,  1893,  ii,  987  ;  from  Apoth.  Zeit,  8,  500).— The 
isolated  mixture  containing  "  saccharin  "  and  salicylic  acid  is  acidified 
with  hydrochloric  acid  and  then  mixed  with  excess  of  bromine  water, 
which  causes  the  complete  precipitation  of  the  salicylic  acid.  The 
filtrate  from  the  dibromosalicylic  acid  is  freed  from  bromine  by  a 
current  of  air  and  then  agitated  with  ether.  The  latter  on  evapora- 
tion with  a  few  drops  of  sodium  hydrogen  carbonate,  leaves  a  residue 
of  "  saccharin,"  which  may  be  recognised  by  its  sweet  taste  and  other 
well-known  reactions.  The  author  made  a  successful  test  experiment 
with  O'l  gram  of  "'  saccharin  "  and  0*06  gram  of  salicylic  acid  dis- 
solved in  200  c.c.  of  claret.  L.  de  K. 


ANALYTICAL  CHEMISTRY.  165 

Estimation  of  Hydrogen  Cyanide  in  Cherry-Laurel  Water, 

&c.  By  Gr.  Denig^s  (/.  Pharm.,  [5],  29,  10 — 15). — When  aqueous 
hydrogen  cyanide  is  titrated  with  silver  nitrate,  the  silver  cyanide  re- 
dissolves  so  slowly,  especially  in  dilute  solutions,  as  to  obscure  the 
end  of  the  reaction ;  whilst  when  the  acid  is  previously  neutralised, 
the  slightest  excess  of  alkali  retards  the  appearance  of  the  final 
precipitate.  These  difficulties  may  be  obviated  by  using  potassium 
iodide  as  indicator,  in  solutions  made  strongly  alkaline  with  soda  or 
ammonia.  With  cherry-laurel  water,  for  instance,  the  liquid  (100  c.c.) 
is  treated  with  ammonia  (10  c.c),  and  also  with  alcohol  (5  c.c.)  if 
hydrobenzamide  be  precipitated ;  a  little  potassium  iodide  is  then 
added,  and,  finally,  decinormal  silver  nitrate,  until  a  distinct  turbidity 
of  silver  iodide  appears.  The  end-point  is  quickly  and  sharply  deter- 
mined :  1  c.c.  of  decinormal  silver  nitrate  =  0"0054jgram  of  hydrogen 
cyanide.  Hydrocyanic  acid  is  neutralised  with  ammonia  or  soda,  and 
sufficiently  diluted  before  titration.  Potassium  cyanide  is  titrated  in 
about  0*1  per  cent,  solution,  with  the  addition  of  ammonia  (10  c.c.  to 
each  100  c.c).  Alkaline  sulphides,  if  present,  are  first  decomposed 
by  ammoniacal  zinc  sulphate.  The  test  analyses  quoted  are  satis- 
factory. Jn.  W. 

Estimation  of  Hydrocyanic  acid.  By  G.  Gregor  (Zeit.  anal. 
Chem.,  33,  30 — 45). — When  estimating  gravimetrically  as  silver 
cj^anide,  the  precautions  to  be  observed  are  that  the  measured  quan- 
tity (50  c.c.)  of  the  liquid  (bitter-almond,  or  laurel  water,  or  a  solution 
of  the  acid  itself,  so  far  diluted  that  no  loss  from  volatilisation  will 
occur  during  the  measuring  out)  is  mixed  in  a  stoppered  bottle,  first 
with  5  c.c.  of  1'73  per  cent,  ammonia,  and  then  with  a  very  small 
•excess  of  silver  nitrate  solution.  Nitric  acid  is  then  added  to  very 
feeble  acidity.  Since  acid  of  0*6  per  cent,  already  dissolves  traces  of 
silver  cyanide,  this  degree  of  acidity  must  not  be  exceeded.  All  the 
above  operations  must  be  performed  in  the  cold,  and  with  the  greatest 
rapidity  ;  a  delay  of  a  few  minutes  causes  a  loss  in  the  result.  Water 
is  added  to  200 — 300  c.c,  the  precipitate  caused  to  aggregate  by 
shaking,  washed,  dried,  and  ignited. 

Of  volumetric  methods,  Liebig's,  Vielhaber's,  and  C.  Mohr's,  have, 
in  the  author's  as  in  other  hands,  given  higher  numbers  than  the 
gravimetric.  Volhard's  method,  carried  out  as  follows,  gives  results 
•closely  agreeing  with  those  obtained  by  weighing.  100  c.c  of  the 
solution  is  mixed  in  a  :^-litre  flask  with  5  cc  of  ammonia,  50  c.c.  of 
N/10  silver  nitrate  is  added,  and  then  immediately  nitric  acid,  free 
from  nitrous  acid,  to  slight  acidity.  After  making  up,  and  shaking, 
50  c.c.  of  the  filtrate,  mixed  with  a  few  drops  of  ferric  sulphate, 
and,  if  necessary,  with  more  nitric  acid,  is  titrated  with  N/IO  thio- 
cyanate.  M.  J.  S. 

Extraction  of  Pat.  By  L.  Gebek  (Landw.  Versuchs  Stat.,  1893, 
193 — 206). — The  author  first  shows  that  the  usual  method  of  esti- 
mating fat  in  fodders  is  not  trustworthy,  by  reason  of  the  dissolution 
of  substances  other  than  fat  by  the  ether.  He  then  recounts  his  ex- 
periments, wherein  he  mixed  gypsum  and  bone  charcoal  with  the 
substance  to  be  analysed,  the  results  not  being  wholly  satisfactory  ; 
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finally  he  used  Spanish  earth,  a  red-brown  powder  containing  chalk, 
but  the  latter  must  be  removed,  otherwise  lime  salts  of  the  fatty 
acids  woahl  be  formed — for  this  purpose  the  earth  is  levigated  with 
water  on  a  large  porcelain  dish,  sulphuric  acid  is  added,  and  the  mass 
then  thoroughly  dried ;  the  hardened  mass  is  afterwards  broken  up 
and  passed  through  a  sieve  with  1^ — 2  mm.  wide  mesh,  and  then 
heated  to  redness  in  a  platinum  basin. 

b'ive  grams  of  the  substance  are  then  mixed  with  10 — 15  grams  of  the 
earth  and  placed  in  the  extraction  tube  over  a  plug  of  wadding  fitted 
into  a  narrowing  of  the  lower  part  of  the  tube  ;  this  tube  should  be 
14  cm.  long,  of  which  the  upper  8  cm.  are  25  cm.  wide,  the  remainder 
1  cm.,  the  whole  terminating  in  a  still  narrower  tube,  2  cm.  long;  it 
is  at  the  top  of  this  last  that  the  plug  of  wadding  is  placed.  The 
ether  which  percolates  is  colourless,  and  leaves  a  colourless  residue 
on  evaporation,  except  when  chlorophyll  is  present  in  the  substance. 
To  obtain  good  results,  it  matters  not  whether  the  ether  be  dry  or 
not,  but  the  substance  itself  must  be  air- dried  only.  E.  W.  P. 

Comparison  of  the  Various  Methods  in  Use  for  the  Estima- 
tion of  Milk  Fat.  By  Graffenberger  (Landw.  Versuchs  Stat.,  1893, 
247 — 252). — The  various  methods  in  use  have  been  carefully  exa- 
mined, and  the  author  points  out  the  defects  of  each;  he  seems  to 
consider  Soxhlet's  the  most  exact,  as  he  has  used  that  as  the  criterion 
for  all  the  others — all  give  too  low  results.  Apart  from  Soxhlet's, 
Schmidt's  and  Gottlieb's  are  the  best,  whilst  Gerber's  method  is  the 
worst.  Schmidt's  and  Gottlieb's  tally  well  with  one  another,  but 
Schmidt's  is  the  most  rapid  to  work.  Gerber's  and  Demichel's  can 
only  be  considered  to  be  preliminary  methods ;  consequently,  the 
author  recommends  the  methods  of  Schmidt  and  Gottlieb  as  being, 
taking  everything  into  consideration,  exact,  the  most  rapid,  and 
the  cheapest.  E.  W.   P. 

Estimation   of  Ergot  in  Meals  and  Brans.    By  H.  Lauck 

{Landw.  Versuchs  Stat.,  1893,  303 — 305). — 10  grams  of  the  sample 
is  mixed  with  20-30  c.c.  of  ether  which  has  been  distilled  over 
aodium;  then,  after  the  addition  of  1*2  c.c.  of  5  -per  cent,  sulphuric 
acid,  and  thorough  shaking,  the  mixtui-e  is  allowed  to  remain  for  six 
hours,  after  which  it  is  filtered,  washed  with  ether,  and  the  filtrate 
made  up  to  40  c  c,  in  a  test  tube,  or  cylinder,  marked  at  the  40  c.c. 
it  is  then  mixed  with  r8  c.c.  of  a  saturated  solution  of  sodium  hydro- 
gen carbonate,  when,  after  thorough  mixing,  a  violet-coloured  portion 
separates  at  the  bottom  of  the  tubes,  and  the  percentage  of  ergot 
present  is  estimated  by  the  depth  of  the  tint  produced.  Standard 
tints  are  prepared  beforehand.     Ergot  loses  its  colour  by  age. 

E.  W.  P. 

Estimation  of  Urea.  Bj  E.  Riegler  {Zeit.  anal  Ghem.,  33, 
49 — 53). — Urea  is  decomposed  by  Millon's  reagent,  with  evolution 
of  equal  volumes  of  carbonic  anhydride  and  nitrogen.  The  theoreti- 
cal volume  of  gas  for  1  gram  of  urea  is  744  c.c.  (at  0°  and  760  milli- 
meti'ee),  but  the   average  of  numerous  experiments  gives   724  c.c, 
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with  such  small  variations  that,  by  applying  the  corresponding  factor 
the  error  will  not  exceed  0'5  per  cent.  The  decomposition  is  effected 
in  an  ordinary  test  tube  (6  X  f  in.),  1  c.  of  the  urea  solution  being 
taken.  The  reagent  is  prepared  by  dissolving  10  c.c.  of  mercury  in 
130  c.c.  of  nitric  acid  of  1"4  sp.  gr.,  adding  140  c.c.  of  Avater,  and,  if 
necessary,  filtering.  Of  this  solution,  2  c.c.  is  run  in  by  a  funnel  tube, 
and,  when  the  first  tumultous  evolution  of  gas  is  over,  the  mixture  is 
heated  to  boiling  several  times.  The  gases  are  received  in  some  form 
of  gas  volumeter  and  reduced  to  normal  conditions,  including  the 
correction  for  aqueous  vapour.  The  number  of  c.c.  of  gas,  multiplied 
by  the  weight  of  1  c.c.  of  nitrogen  and  by  1*1,  gives  the  weight  of  urea 
in  grams.  M.  J.  S. 

Reactions  with  Potassium  Mercuric  Iodide,  and  with  Iodine 
dissolved  in  Potassium  Iodide.  By  Taneet  (/.  Pharm.,  [5],  28, 
433 — 441  and  490 — 499). — Beacticns  with  alkaloids. — The  author 
summarises  the  work  done  on  this  group,  and  gives  a  table  showing, 
for  19  alkaloids,  the  comparative  delicacy^  of  the  reactions  given  by 
Mayer's,  Valser's  and  Bouchardat's  solutions.  From  numerous 
experiments  of  his  own,  he  draws  the  following  conclusions  : — (1) 
Valser's  solution  precipitates  the  non-volatile  alkaloids  equally  well 
from  acid,  neutral,  or  slightly  alkaline,  solutions.  (2)  The  reaction  is 
much  more  sensitive  with  the  salts  of  the  volatile  alkaloids  than  with 
the  free  bases.  (3)  For  some  salts  of  volatile  alkaloids — for  example, 
pelletierine  sulphate  and  cicutine  hydrobromide,  the  delicacy  of 
Valser's  reagent  is  much  increased  by  the  addition  of  a  little  soda. 
(4)  Valser's  and  Bouchardat's  solutions  should  only  be  used  to  test 
neutral  solutions,  as  many  substances  other  than  alkaloids  are  preci- 
pitated in  acid  solution. 

Caffeine  is  not  precipitated  by  potassium  mercuric  iodide  from 
solution  in  organic  acids.  In  sulphuric  acid  solution,  Mayer's  reagent 
shows  the  presence  of  one-fiftieth,  Valser's,  of  one  six-hundredth,  part 
of  alkaloid.  Iodine  in  potassium  iodide  detects  the  presence  of  1  part 
of  caffeine  in  20,000  parts  of  a  mineral  acid  solution ;  with  acetic 
acid,  the  reagent  is  useless. 

Theobromine  is  not  precipitated  by  potassium  mercuric  iodide,  but 
gives  a  black  precipitate  with  Bouchardat's  reagent. 

Reactions  with  glucosides. — No  glucoside  is  precipitated  by  potassium 
mercuric  iodide  from  neutral  or  acetic  acid  solution.  From  solution 
in  dilute  sulphuric  acid,  Valser's  reagent  precipitates  vincetoxin, 
convallamarin,  aurantiamarin,  digitalein,  and  amorphous  digitalin 
(Codex). 

The  combination  of  glucoside  and  mercuric  iodide  is  soluble  in 
alcohol ;  ether  dissolves  the  digitalin  compound  and  decomposes  the 
others. 

Beacticns  with  proteids,  8fc. — Albumin  gives  a  precipitate  with 
potassium  mercuric  iodide  in  acetic  acid  solution.  This  precipitate 
is  insoluble  in  excess  of  the  reagent,  in  acetic  acid,  alcohol,  ether,  or 
solution  of  potassium  iodide.  For  the  detection  of  albumin  in  urine, 
5  c.c.  of  the  reagent  is  taken  in  a  test  tube,  and  the  filtered  urine 
added  drop  by  drop.    A  bluish  disc  at  the  contact  surface  of  the  two 
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liquids  is  observed  when  the  quantity  of  albumin  per  litre  of  urine 
is  001  gram  or  over. 

In  acid  solutions,  peptones  give  precipitates  which  show  properties 
much  resembling  those  of  the  alkaloid  precipitates.  Ether  causes  the 
disappearance  of  the  precipitate  from  dilute  solutions ;  more  bulky 
precipitates  collect  into  a  sticky  mass.  In  either  case  the  ether  de- 
composes the  precipitate,  and  does  not  re-deposit  the  compound  on 
evaporation,  as  is  the  case  with  most  of  the  alkaloid  precipitates. 
Peptones  partially  prevent  the  formation  of  precipitates  with 
alkaloids  in  neutral  solution,  rendering  the  reaction  much  less 
delicate. 

Solutions  of  1  part  of  gelatin  in  180,000  reast  with  potassium  mer- 
curic iodide  in  acid  solution.  The  reaction  is  less  sensitive  with 
iodine  in  potassium  iodide.  The  mercurial  precipitate  is  insoluble  in 
ether,  but  soluble  in  alcohol  and  in  hot  acidified  water.  The  gelatin 
precipitate  collects  together,  forming  a  characteristically  elastic 
mass. 

An  acetic  acid  solution  of  casein  gives  a  precipitate  with  potassium 
mercuric  iodide  which  is  insoluble  in  excess  of  the  hot  reagent,  but 
soluble  in  alcohol.  W.  T. 

Separation  and  Estimation  of  the  Cacao  Alkaloids.  By 
W.  E.  KuNZE  (Zeit.  anal.  Chem.,  33,  1 — 29). — The  processes  hitherto 
employed  (see  Abstr.,  1893,  ii,  198)  have  been  directed  exclusively  to 
the  estimation  of  the  theobromine,  whilst  ignoring  altogether  the  pre- 
sence of  caffeine,  and  the  wide  divergences  between  their  results  may 
in  part  b3  attributed  to  the  fact  that  in  some  of  the  methods  both 
alkaloids  Avould  be  obtained,  whilst  in  others  the  caffeine  would  be 
more  or  less  perfectly  excluded.  The  following  method,  based  on 
proof  tests  at  each  stage,  estimates  both  alkaloids.  10  grams  of  the 
cacao  is  boiled  for  20  minutes  with  about  150  c.c,  of  5  per  cent,  sul- 
phuric acid,  and  the  soluble  matters  are  thoroughly  washed  out  with 
boiling  water.  The  warm  extract  is  precipitated  with  a  large  excess 
of  phosphomolybdic  acid,  and,  after  24  hours,  the  precipitate  is  col- 
lected and  washed  with  about  a  litre  of  5  per  cent,  sulphuric  acid. 
The  filter  containing  the  moist  precipitate  is  treated  in  a  beaker  with 
excess  of  baryta  in  the  cold,  and  carbonic  anhydride  is  passed  through 
the  solution  until  all  the  baryta  is  thrown  down.  The  whole  is  then 
thoroughly  dried  on  the  water-bath  and  extracted  with  boiling  chlo- 
roform ;  the  chlorororm  is  distilled  off,  and  the  two  alkaloids  are  left 
as  a  perfectly  white  residue,  containing  only  a  negligible  trace  of  ash. 
The  residue  is  weighed,  dissolved  in  ammonia,  and  the  solution  heated 
to  boiling.  A  considerable  excess  of  silver  nitrate  (about  1*3  parts  of 
silver  for  1  part  of  theobromine)  is  added,  and  the  boiling  is  con- 
tinued until  ammonia  no  longer  escapes,  and  the  liquid  is  reduced  to 
a  few  cubic  centimetres.  Under  these  circumstances,  an  insoluble 
silver  substitution-product  of  theobromine,  CTHvAgNiOg,  is  obtained, 
whilst  caffeine  forms  no  such  derivative,  and  remains  wholly  in  solu- 
tion. The  'precipitate  is  collected  and  washed  with  boiling  water. 
The  silver  in  it  may  either  be  determined  by  ignition  or  by  dissolving 
in  nitric  acid  and  precipitating  as    chloride   (in   the  latter  method 
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the  tlaeobromine  may  be  recovered  from  the  filtrate  for  identification), 
but  it  is  equally  accurate  and  more  rapid  to  employ  a  known  excess 
of  silver  solution,  and  to  estimate  the  excess  in  the  filtrate  by  titra- 
tion with  N/10  thiocyanate  solution  (Volhard's  method).  Both  the 
theobromine  and  caffeine  can  then  be  recovered  by  neutralising  the 
respective  nitric  acid  solutions,  evaporating  to  dryness,  and  extracting 
with  chloroform.  M.  J.   S. 

Estimation  of  Tannin.  By  P.  Sisley  (Bull.  Soc.  Chim.,  [3],  9, 
755 — 772). — Of  the  various  processes  devised  for  the  estimation  of 
tannin,  those  based  on  the  precipitation  by  metallic  salts  or  by  gelatin 
are  open  to  the  objection  that  impurities  are  liable  to  be  simulta- 
neously thrown  down,  whilst  that  based  on  its  oxidation  by  potassium 
permanganate  is  not  available  in  the  presence  of  organic  impurities. 
If,  however  the  tannin  is  first  precipitated  as  the  zinc  salt,  for  in- 
stance, and  the  latter  then  oxidised  with  permanganate,  trustworthy 
results  may  be  obtained.  The  ammoniacal  zinc  acetate  used  for  the 
precipitation  is  made  by  dissolving  zinc  oxide  (40  grams)  in  hot 
dilute  acetic  acid  (65  c.c.  glacial  acid,  50  c.c.  water),  and  adding 
excess  of  ammonia  (22°  B.  to  500  c.c),  the  filtered  solution  being 
kept  in  a  well-stoppered  vessel.  The  tannin  solution  (50  c.c.  of  about 
3'3  per  cent.)  is  treated  with  the  zinc  solution  (5  c.c),  and  the  pre- 
cipitated zinc  compound  rapidly  filtered  and  washed  with  aqueous 
ammonia  (3  per  cent.),  by  which  means  the  gallic  acid  and  other  im- 
purities are  eliminated.  The  temperature  must  not  be  raised,  or 
gallic  acid  will  be  also  precipitated.  The  portion  of  precipitate  ad- 
hering to  the  sides  of  the  precipitating  vessel  is  dissolved  in  dilute 
sulphuric  acid  (50  c.c,  1  to  5),  and  the  remainder  washed  with  this 
solution  into  a  large  porcelain  basin  (2  litres),  and  diluted  to  1  litre 
with  water.  Indigo- carmine  solution  (50  c.c  of  a  20  gram  per  litre 
solution  of  20  per  cent,  paste)  is  now  added,  and  standard  permanga- 
nate, N/100,  run  in  slowly  (one  drop  per  second  to  one  drop  per 
three  seconds)  until  the  colour  of  the  liquid  changes  from  green  to 
dirty  yellow.  The  titre  of  the  solution  having  been  determined  by  a 
separate  experiment,  the  amount  of  tannin  present  can  be  calculated, 
since  the  amount  of  permanganate  required  to  oxidise  63  grams  of 
crystallised  oxalic  acid  is  capable  of  oxidising  41'57  grams  of  tannin. 
The  process  gives  good  results  if  the  above  details  are  closely  ad- 
hered to,  trial  experiments  with  pure  tannin  alone  and  mixed  with 
gallic  acid  and  extractive  matters  of  barks  having  proved  quite  satis- 
factory. 

Some  analyses  of  tannin-containing  materials  are  given.  Com- 
mercial tannin  contains  from  85  to  72  per  cent,  of  tannin,  Chinese 
gall  nuts  from  61  to  57  per  cent.,  other  gall  nuts  from  69  to  54 
per  cent.,  sumach  from  19  to  12  per  cent.,  and  various  commercial 
extracts  of  gall  nuts  and  sumach  from  44  to  12  per  cent.        Jn.  W. 

Estimation  of  Indigotin  in  Indigo.  By  F.  Ulzer  (Chem.  Oentv., 
1893,  ii,  597;  from  Mitt.  Technol.  Gewerb.-Mus.  Wien,  1892,  215).— 
The  author's  method  is  independent  of  the  other  organic  matters 
which  accompany  the  indigotin,  and  therefore  yields  good  results 
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even  in  indigoea  of  low  percentage.  About  1  gram  of  the  very 
finely-powdered  sample  is  boiled  for  10  minutes  with  50  c.c.  of  5  per 
cent,  aqueous  soda  and  10  c.c.  of  hydrogen  peroxide  (concentration 
not  given).  After  cooling,  it  is  diluted  to  twice  its  volume  with 
water,  and  filtered  through  a  tared  filter.  The  precipitate  is  washed 
with  hot  water,  then  with  dilute  hydrochloric  acid  (1  :  10),  again 
with  hot  water,  and  finally  with  boiling  alcohol  until  the  filtrate  is 
pale  blue.  The  precipitate  is  then  dried  at  100°,  weighed,  and  in- 
cinerated, in  order  to  weigh  and  subtract  the  small  amount  of  ash. 
If  the  alcoholic  filtrate  is  evaporated  to  dryness,  and  the  residue 
heated  at  100°  until  constant,  the  amount  of  indigo-red  is  approxi- 
mately found.  G-ood  indigo  contains  about  70  per  cent,  of  indigotin 
and  3  per  cent,  of  indigo-red.  A.  H. 

.  Estimation  of  Alizarin  and  Allied  Colouring  Matters.  By 
W.  P.  Dreaper  {J.  Soc.  Ghem.  Inch,  12,  977—979).—!  gram  of  the 
alizarin  paste  or  0*25  gram  of  the  powder  is  put  into  a  sma.ll  flask 
and,  after  adding  10  c.c.  of  a  solution  of  sodium  acetate  (100  grams 
of  the  salt  in  a  litre  of  water  and  5  c.c.  of  acetic  acid),  the  solution 
is  roughly  made  up  to  50  c.c.  and  mixed  with  1,  gram  of  barium 
sulphate.  The  flask  is  heated  on  a  sand  bath,  and  as  soon  as  the 
liquid  begins  to  boil,  a  solution  of  copper  sulphate  containing 
0*0095  gram  of  copper  oxide  per  c.c.  is  run  in  from  a  burette,  until 
precipitation  is  complete.  To  test  whether  sufficient  copper  solution 
has  been  added  to  precipitate  all  the  dye  as  copper  lake,  the  end  of  a 
glass  rod  is  from  time  to  time  dipped  into  the  liquid  and  gently 
pressed  on  to  a  folded  slip  of  filter  paper,  the  slip  afterwards 
being  unfolded,  and  the  under  surface  tested  with  potassium  ferro- 
cyanide. 

The  process  will  allow  of  the  direct  comparison  of  different  sam- 
ples by  a  numerical  copper-oxide  standard.  Its  accuracy  is  not  likely 
to  be  disturbed  by  impurities  other  than  substances  that  form  colour 
lakes.  Any  reducing  sugars  will  have  no  action,  owing  to  the  acid 
reaction  of  the  solution.  L.  de  K. 

Detection  of  Copper  Phyllocyanate  in  Green  Preserves.    By 

A.  TscHiRCH  (Zeit.  anal.  Ghem.,  33,  103). — An  alcoholic  extract  is 
evaporated  to  dryness,  the  residue  washed  with  water,  and  then  treated 
with  concentrated  hydrochloric  acid.  Pure  chlorophyll  gives  a  deep 
blue  solution  and  a  residue  soluble,  with  brown  colour,  in  ether,  but, 
if  copper  phyllocyanate  is  present,  the  hydrochloric  acid  dissolves 
only  a  small  quantity  of  a  yellow  substance,  and  the  residue  dissolves, 
with  green  colour,  in  alcohol.  If  dilute  hydrochloric  acid  is  added  to 
the  alcoholic  extract,  a  green  colour  indicates  copper,  since,  in  its 
absence,  the  mixture  is  yellow.  M.  J.  S. 

Action  of  Sodium  Peroxide  on  Natural  or  Artificial  Colour- 
ing Matter  of  Wines.  By  Ruizand  (/.  Pharm.,  [5],  29,  17—19).— 
When  sodium  peroxide  is  added  to  red  wine,  oxygen  is  evolved  at  a 
rate  proportional  to  the  acidity  of  the  wine,  and  the  colour  changes- 
through  dark  maroon  to  pale  yellow.     Any  precipitate  produced  by 
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the  liberated  sodium  hydroxide  is  easily  soluble  in  acid.  The  time 
required  to  effect  decolorisation  varies  with  the  relative  amount  of 
sodium  peroxide,  from  five  minutes  with  0"25  gram  per  5  c.c,  to  five 
days  with  0*01  gram,  whilst  with  0*005  gTam  per  5  c.c.  decolorisation 
is  incomplete  after  eight  days.  The  process  is  slightly  hastened  by 
the  addition  of  hydrochloric  acid.  The  same  results  are  obtained  with 
a  tartaric  acid  alcoholic  solution  of  oenolin,  the  colouring  matter  of 
red  wine. 

Aniline  and  azo-dyes,  such  as  are  used  in  the  sophistication  of  wine, 
are  not  affected  by  the  peroxide  in  acid  solution,  so  that  their  pre- 
sence in  wine  may  be  detected  by  treating  it  (5  c.c.)  with  sodium 
peroxide  (0"1  to  0"15  gram)  for  20  minutes,  and  then  acidifying  with 
acetic  acid.  If  the  colour  is  not  discharged,  an  artificial  dye  is  pre- 
sent, and,  since  the  natural  colouring  matter  of  the  wine  has  been 
destroyed  by  the  reagent,  may  be  tested  for  in  the  usual  way.  Other 
vegetable  colouring  matters  behave  in  the  same  way  as  the  colouring 
matter  of  wine,  and  cannot  be  detected  by  this  means.  Jn.  W. 

Detection  of  Bile  Pigment  in  Urine.  By  A.  Jolles  (Zeit.physiol. 
Chem.,  18,  545 — 557). — In  addition  to  the  well-known  Grmelin's  test  for 
bile  pigment  in  urine,  there  are  several  modifications  and  several  other 
tests.  In  all,  twenty  are  described  in  the  present  paper,  and  their 
relative  delicacy  ascertained.  Of  these,  some  half  dozen  are  so  little 
adapted  to  the  purpose  that  it  is  necessary  to  add  10  per  cent,  of  bile 
to  the  urine  in  order  to  obtain  them ;  and  only  one  (Rosenbach's)  of 
the  six  modifications  of  Grmelin's  test  is  as  delicate  as  the  original. 
This  requires  5  per  cent,  of  bile.  Two  out  of  the  list  are  so  delicate 
as  to.be  given  by  2  per  cent,  of  bile.  Of  these.  Rosin's  test  is  one 
(Berlin  Tdin.  Woch.,  1893,  106),  and  Hupperts'  (Arch.  Heilh.^  8,  351, 
476,  1887)  the  other. 

Rosin's  test  consists  in  the  grass-green  ring,  which  appears  on 
pouring  dilute  iodine  tincture  carefully  on  the  surface  of  the  urine. 

Huppert's  test  is  as  follows : — 8  to  10  c.c.  of  urine  is  precipitated 
with  milk  of  lime  and  the  precipitate  collected ;  the  latter  is  then 
treated  in  a  test  tube  with  alcohol  containing  sulphuric  acid,  and 
the  acid  liquid  heated  to  boiling,  when  it  becomes  green  or  blue  if 
bile  pigment  is  present.  W.  D.  H. 

Estimation  of  Urobilin  in  Urine.  By  A.  Studensky  (Ohem. 
Centr.,  1893,  ii,  668;  from  St.  Petersburger  med.  Woch.,  1893,  283). 
— The  process  consists  in  extracting  the  urobilin  by  means  of  chloro- 
form in  the  presence  of  copper  sulphate-  and  ammonium  sulph- 
ate, and  in  the  colorometric  comparison  of  the  coloured  chloroform 
solution  of  urobilin  with  standard  solutions.  If  the  urine  to  be 
examined  be  shaken  with  chloroform  in  the  presence  of  copper 
sulphate,  the  urobilin  will  not  be  entirely  dissolved  until  after  re- 
peated shakings.  If,  however,  after  the  addition  of  the  copper 
sulphate,  the  urine  be  saturated  with  ammonium  sulphate,  which, 
according  to  Mehu,  precipitates  urobilin,  the  whole  of  the  latter  is 
at  once  taken  up  by  the  chloroform.  Without  copper  sulphate,  only 
a  portion  of  the  urobilin  is  dissolved.     The  process  is  carried  out  in 
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the  following  way  : — 20  c.c.  of  urine  is  treated  with  -^  vol.  of  satu- 
rated copper  sulphate  solution,  then  saturated  with  crystallised 
ammonium  sulphate,  and  10  c.c.  of  chloroform  added.  The  mixture 
is  shaken  for  some  minutes,  and  as  soon  as  a  copper-red  layer  of 
chloroform  solution  has  settled,  a  portion  of  it  is  removed  by  a 
separating  funnel,  placed  in  a  test-tube,  and  compared  with  a  standard 
solution  of  urobilin  in  chloroform.  This  solution  is  prepared  by  ex- 
tracting a  considerable  amount  of  urine  which  contains  much  urobilin 
in  the  manner  described,  evaporating  the  chloroform  solution  to  dry- 
ness, washing  with  ether,  and  weighing  the  residue.  A  series  of 
solutions  is  then  made  up  from  this  residue,  and  these  may  be 
preserved,  even  as  long  as  two  months,  if  kept  in  the  dark  in  closed 
vessels  and  covered  by  a  layer  of  saturated  solution  of  ammonium 
sulphate.  A.  H. 

Estimation  of  Albumin.  By  F.  Klug  (Ghem.  Oentr.,  1893,  ii, 
499). — For  the  estimation  of  albumin,  the  author  mixes  2  c.c.  of  the 
liquid  to  be  examined  with  concentrated  aqueous  soda,  and  adds  4  drops 
of  a  10  per  cent,  copper  sulphate  solution.  The  carefully -filtered 
solution  is  then  examined  in  a  spectrophotometer,  and  the  intensity 
of  the  biuret  coloration  determined.  The  results  obtained  are  trust- 
worthy, and  the  whole  estimation  may  be  made  in  a  quarter  of  an  hour. 
The  estimation  of  albumin  in  urine  may  also  bs  carried  out  in  this 
manner  as  by  means  of  an  excess  of  copper  sulphate  the  greater  part 
of  the  colouring  matters  are  precipitated.  The  amount  of  colouring 
matters  may  also  be  determined  by  Vierordt's  method,  and  deducted 
from  the  total  amount  of  colouring  matter  and  albumin  found  by  the 
author's  method.  H.  G.  C. 

Detection  of  Albamin  in  Urine.  By  A.  Ollendorff  (Zeit.  anal. 
Ghem.,  33,  120 — 121). — The  author  contirms  the  value  of  Zouchlos' 
potassium  thiocyanate  test.  It  is  capable  of  detecting  0*005  per  cent, 
of  albumin,  and  other  constituents  of  urine,  with  the  exception  of 
propeptone,  have  no  dsturbing  influence. 

After  taking  copaiba  balsam,  or  sandal  oil,  the  urine  may  contain 
resin  acids,  precipitable  by  nitric  acid,  and,  therefore,  liable  to  be 
mistaken  for  albumin.  Treatment  of  the  precipitates  with  alcohol 
fails  to  distinguish  them,  since  both  dissolve.  Alexander  recommends 
the  use  of  the  following  tests : — 2  or  3  drops  of  hydrochloric  acid  are 
added  to  8 — 10  c.c.  of  urine  ;  this  precipitates  the  resin  acids.  If,  on 
adding  acetic  acid,  a  precipitate  is  produced  not  soluble  in  excess, 
this  consists  of  mucin.  A  sample  is  heated  and  mixed  with  one-third 
of  its  volume  of  nitric  acid  (strength  not  stated).  Since  both  resin 
acids  and  mucin  are  redissolved  under  these  conditions,  a  turbidity 
indicates  albumin.  M.  J.  S. 
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Spectrum  of  Electrolytic  Iron.  By  J.  X.  Lockyer  (Pwc.  Boy. 
Soc.^  54,  359 — 361). — A  series  of  photographs  was  taken  of  the  part 
of  the  spectrum  between  the  K  and  C  Fraunhofer  lines.  Electrolytic 
iron  of  a  very  high  degree  of  purity  was  employed,  and  the  spectrum 
obtained  by  usinof  this  as  the  poles  of  an  electric  arc  lamp.  The  results 
are  compared  with  those  previously  obtained  by  Thalen,  Kayper  and 
Kunge,  and  McClean,  the  agreement  being  in  all  cases  satisfactory. 
Many  lines  occur  in  the  spectra  of  the  other  observers,  however,  which 
are  not  indicated  in  these  photographs.  In  many  cases,  they  are  prob- 
ably due,  and  can  be  traced,  to  impurities  in  the  iron  used  by  them  ;  in 
other  cases,  however,  they  appear  to  be  owing  to  differences  in  tem- 
perature, or  to  insufficiency  of  exposure  of  the  photographic  plates. 
Evidences  were  obtained  of  calcium  and  manganese  in  the  specimen 
of  electrolytic  iron  employed,  as  well  as  of  very  minute  traces  of 
other  metals.  L.  M.  J. 

Refractometric  Researches.  By  J.  F.  Eijkman  {Bee.  Trav. 
Chim.,  12,  268—285). — In  a  previous  paper  (Abstr.,  1893,  ii,  1),  the 
■author  has  shown  that  it  is  impossible  to  calculate  correctly  the 
molecular  refractions  of  the  initial  terms  of  any  homologous  series 
making  use  of  the  atomic  refractions  deduced  in  the  ordinary  manner, 
although  a  constant  difference  exists  between  the  refractions  of  the 
higher  members  of  such  a  series,  and  this  difference  is  equal  to  that 
observed  in  any  other  similar  series.  It  is  now  shown  that  the  dis- 
persion is  subject  to  like  irregularities.  It  therefore  appears  that  the 
molecular  refraction  of  the  variable  term  in  any  homologous  series, 
say  -CH2-,  is  constant  and  independent  of  the  character  of  the 
series  ;  and  it  would  seem  probable  that,  in  like  manner,  the  invari- 
able end  terms  of  the  series  have  constant  molecular  refractions, 
independent  of  the  nature  of  the  series  ;  or,  in  other  words,  in  any 
series  xiCH.'^ nX,  y{(j^2)ny,  and  x{CHo)ny  ;  the  refractions  for  CH2,  x 
and  ?/  should  be  constants,  and,  when  once  known,  the  refractions  of 
any  term  of  a  series  of  this  form  might  be  calculated.  The  author 
shows  that,  neglecting  the  initial  terms  of  the  series,  the  above  sup- 
position is  correct,  and  that  an  excellent  agreement  between  calculated 
and  observed  values  for  the  molecular  refractions  can  be  obtained. 
Tables  are  given  for  the  values  of  the  refractions  of  different  groups 
entering  into  the  composition  of  homologous  series.  H.  C. 

Relation  of  the  Critical  Coefficient  to  the  Formula  ^^Zli- 

d 

By  R.  Nasini  (Gazzetta,  23,  ii,  576—587). — The  relation  between 

the  refraction  constants  of  a  substance'  and  its  critical  coefficient,  Jc, 

or  the  ratio  of  its  critical  temperature  expressed  on   the    absolute 

scale,  and  its  critical  pressure,  has  been  already  indicated  by  Guye 

VOL.  Lxvi.  ii.  15 
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(Ann.  CUm.  Phys.,  [6],  21,  206).  He  showed  that  M  =  V8  k/B, 
where  M  and  R  are  respectively  the  molecular  weight  and  the  speciSc 
refraction  for  the  ray  of  infinite  wave-length  calculated   from   the 

formula   .  ^  ~ — •.     The   molecular   weight   of    a   substance    at   its 

d{n^+2) 
critical  point  can  thus  be  determined,  and  was  found  by  Guye  to  be 
in  general  the  same  as  in  the  gaseous  state.  The  same  author 
further  stated  that  the  critical  coefficient  of  a  substance  is  the  sum  of 
the  critical  coefficients  of  the  atoms  composing  its  molecule  ;  the 
nature  of  the  bonds  between  the  atoms  has  to  be  considered,  just  as 
in  the  case  of  molecular  refraction. 

If  the  refraction  formula  of  Gladstone  and  Dale  holds  as  well  as 

MCA—  1") 

that  of  Lorentz  and  Lorenz,   the  value  — ^ ^   should  be  a  con- 

kd 

stant ;  A  being  the  refractive  index  for  infinite  wave-length  given  by 

Cauchy's  formula.     The  author  has  calculated  this  constant  for  a 

number  of  aliphatic  compounds,  and  finds  it  to  have  the  mean  value 

2'79  ;  the  constancy  is,  however,  not  quite  so  good  as  that  obtained 

from  Guye's  formula. 

The  author  therefore  considers  that  Gladstone  and  Dale's  formula 

suffers  but  little  from  Guye's  deduction  of   the  n^  formula  from  the 

critical  constants.  W.  J.  P. 


Relation  between  the  Refractive  and  Rotatory  Properties  of 
Compounds.  New  Method  for  Determining  the  Specific 
Rotation  of  Optically  Active  Substances.  By  I.  Kanonnikoff 
(/.  _pr.  CJiem.,  [2],  49,  137— 184).— By  determining  the  angles  of 
the  rotation  of  the  plane  of  polarised  light,  «!  and  ag,  and  the  angles 
of  minimum  deviation,  0^  and  02,  of  solutions  of  different  concentra- 
tion, it  is  found  that  a^  —  a^l^i  —  02  =  constant  =  A,  from  which  the 

differential  equation  -=—  =  A  and  the  integration  a  =  A0  +  B  result. 

The  author  used  a  prism  of  60°  angle  and  a  polarimeter  tube  of 
200  mm.  The  values  obtained  for  a  large  number  of  optically  active 
substances  dissolved  in  different  solvents  are  tabulated. 

The  value  of  the  constants  A  and  B  is  independent  of  ultimate 
composition  and  of  similarity  of  chemical  properties.  Thus,  whilst 
lactose  and  nicotine  give  nearly  the  same  value  for  A,  galactose  and 
glucose  give  very  different  values  for  the  same  constant. 

The  constants  are  of  different  value  when  the  same  substance  is 
dissolved  in  different  solvents,  but  the  relation  B/A  is  nearly  the  same 
for  every  substance  dissolved  in  the  same  solvent ;  so  that  this  rela- 
tionship, which  may  be  termed  C,  depends  solely  on  the  solvent 
employed.     For  example  : — • 

B.  A.  ?  or  C. 

Sucrose  in  water 268-23  11-40  23-52 

Lactose         „       229-63  9-73  23-60 

Nicotine        „        227-72  9-66  23-56 

Nicotine  in  alcohol 537-50  20-77  25-87 
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By  dividing  the  above  integration  by  A,  it  becomes  a  =  A(0  +  G). 
Obviously,  the  determination  of  the  value  of  G  for  different  solvents 
adds  another  physical  constant  to  those  already  available  for  ascer- 
taining the  relationship  between  structure  and  properties.  The  author 
gives  a  table  showing  this  value  for  63  different  substances  which 
were  used  as  solvents  for  camphor,  and,  in  a  few  cases,  other  optically 
active  substances.  Certain  deductions  are  made  from  this  table,  such 
as  that  the  introduction  of  CH2  into  a  molecule  increases  the  value  of 
G  for  the  compound  by  an  amount  varying  from  0*46  to  1*35,  and 
averaging  0'85 ;  considerable  deviation  from  the  average  is  observed 
in  the  case  of  formic  acid  and  methylic  alcohol.  The  most  important 
of  these  deductions  is,  in  the  author's  opinion,  that  the  value  of  G 
depends  more  on  the  constitution  of  the  compound  than  on  the 
number  of  the  atoms  in  its  molecule,  and  on  the  manner  in  which  these 
are  united.  Since  the  last-named  conditions  are  the  chief  factors  on 
which  the  other  physical  properties  of  compounds  depend,  the  new 
value  will  furnish  a  nearer  insight  into  the  relationship  between  con- 
stitution and  properties  than  can  the  older  constants. 

The  influence  of  double  linking  of  carbon  atoms  on  the  value  of 
G  is  next  discussed,  and  the  few  values  which  have  been  obtained  for 
aromatic  compounds  are  correlated.  The  angle  0  decreases  with 
dilution  in  the  fatty  series,  but  increases  in  the  aromatic  series  ; 
consequently  the  equation  is  a  =  A0  +  B,  and  B  becomes  a  positive 
value  for  compounds  of  the  aromatic  series.  The  value  of  G  for 
these  compounds  diminishes  with  increase  of  complexity,  but  th© 
value  of  the  coefficient  y  (see  below)  increases  with  the  increased 
complexity. 

It  is  to  be  noted  that  for  the  determination  of  (7  it  is  a  matter  of 
indifference  whether  the  optically  active  compound  is  the  solvent  or 
the  substance  dissolved. 

When  the  relationship  between  the  specific  rotatory  power  of  opti- 
cally active  substances  and  the  constants  A  and  B  is  examined,  it  is 

found  that  the  values    ■_   -,      and   -UP  are  constants  for  the  same- 

L^Jd  a 

solvents,  whatever  the  dissolved  substance,  so  that  [ajj,  =  Ax  = 
^lyt  where  x  and  y  are  coefficients  depending  purely  on  the  nature  of 
the  solvent.     Obviously,  G  ^  xy. 

By  using  the  known  values  of  [a]D  for  sugars,  x  and  y  are  shown  to 
be  5'60  and  4*20,  respectively,  for  water.  This  new  method  for  cal- 
culating the  specific  rotatory  power  is  independent  of  a  knowledge  of 
the  density  and  concentration  of  the  solution.  The  coefficients  x  and 
y  for  the  solvent  being  known,  it  suffices  to  determine  the  angles  a 
and  0  for  a  solution  of  the  substance  whose  specific  rotatory  power  is 
to  be  ascertained  ;  to  dilute  this  solution  and  again  determine  the 
angles  a  and  0 ;  these  data  will  serve  for  the  calculation.  In  the 
table,  the  value  of  y  for  a  large  number  of  compounds  is  given. 

In  applying  this  method,  the  author  has  found  some  notable  excep- 
tions in  which  the  calculated  [a]jo  is  twice  that  which  has  been 
directly  determined.  For  example,  a  solution  of  Russian  turpentine 
in  etbylic  alcohol  gives  the  values  A  =  5*40  and  B  =  137'UOj  the 

15—2 
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values  for  x  and  y  for  ethyllc  alcohol  being  5*16  and  5*00,  respectively, 
[a]D  for  this  turpentine  becomes  27'63° ;  the  observed  value  is 
[alj)  =  27'89°.  But  a  solution  of  this  turpentine  in  chloroform  has 
A  =  30*80  and  B  999'79 ;  the  values  for  x  and  y  for  chloroform  are 
1-78  and  18-21  respectively,  whence  [ajo  =  27-43°  X  2.  Nicotine 
and  coniine  are  also  quoted  as  showing  the  same  anomaly. 

These  cases  remain  unexplained,  but  some  light  on  the  subject  has 
been  gathered  from  a  study  of  sugar  solutions.  It  was  found  that 
whilst  a  number  of  inverted  sugars  gave  the  same  values  for  [aju  as 
were  calculated  on  the  hypothesis  that  this  value  should  be  the  mean 
of  those  of  the  various  constituents  into  which  the  sugars  are  known 
to  be  converted  by  inversion,  there  were  a  few  cases  in  which  the 
determined  value  for  [ajo  was  some  multiple  proportion  of  that  cal- 
culated on  the  above  hypothesis.  Numerous  experiments  on  mix- 
tures of  molecular  quantities  of  sugars  are  quoted,  and  it  is  concluded 
that  (1)  the  existing  values  for  the  specific  rotatory  power  of  sugars 
are  inaccurate  ;  (2)  the  specific  rotatory  power  of  a  mixture  of  com- 
pounds in  molecular  proportion  is  the  mean  of  the  specific  rotatory 
■power  of  the  constituents  ;  and  (3)  in  the  cases  in  which  the  mean 
value  of  the  specific  rotatory  powers  of  the  constituents  in  such  a 
mixture  is  a  multiple  or  submultiple  of  the  observed  value,  there  has 
been  an  action  between  the  constituents  of  the  mixture  (com- 
pare Berthelot's  compound  of  dextrose  and  lasvulose  (Abstr.,  1887, 
24). 

;  The  last  conclusion  raises  the  question  whether  some  diss.ociation 
,or  association  may  not  explain  the  anomalous  behaviour  of  Russian 
turpentine,  nicotine,  and  coniine,  referred  to  above.  An  investigation 
of  tartrates  also  suggests  a  similar  explanation.  The  following  values 
for  tartaric  acid  and  metallic  tartrates  have  been  obtained  : — 

[«]d. 

Tartaric  acid +12-46° 

Acid  tartrate,  C4H5RO6 +24-48 

Normal  tartrates,  C4H4R2O6 +30*44 

Normal  tartrates  of  the  amines,  in  aqueous  solution,  divide  them- 
selves into  three  classes  :  (1)  those  which  have  the  same  value  for  [a]© 
as  have  acid  tartrates  ;  these  are  the  tartrates  of  the  more  powerful 
bases,  such  as  ethylamine,  and  must  be  regarded  as  being  dissociated 
in  the  solution  into  acid  tartrates  and  uncombined  amine ;  (2)  those 
which  have  [a]^  =  18°,  such  as  isobutylamine  tartrate;  these  must 
be  looked  upon  as  being  partly  dissociated  into  acid  tartrate  and 
partly  into  free  tartaric  acid  and  free  base  ;  (3)  those  which  have 
[ajo  =  12"  ;  these  dissociate  in  water  completely  into  acid  and  base, 
and  comprise  the  tartrates  of  the  feeble  bases,  such  as  aniline. 

In  alcoholic  solution,  the  tartrates  of  the  more  powerful  bases  have 
[a]D  =  30°,  and  are,  apparently,  not  dissociated.  None  of  the  tar- 
trates which  the  author  has  examined  are  further  dissociated  in 
alcohol  than  is  expressed  by  the  specific  rotatory  power  [ajo  =  18°. 

A,  G.  B. 
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Molecular  Rotatory  Polarisation.  By  G.  Wyrouboff  (Ann. 
Chim.  Fhys.,  [7],  1,  5—90;  compare  Abstr.,  1893,  ii,  106).— The 
rotatory  polarisation  of  substances  in  the  liquid,  dissolved,  or  gaseous 
state  is  characterised  as  molecular,  in  contradistinction  to  the  op- 
tical activity  of  solid  substances,  like  quartz,  whicli  disappears  on 
destruction  of  the  crystalline  edifice  by  fusion  or  solution.  The  sup- 
position of  a  connection  between  enantiomorphous  hemihedrism  and 
circular  polarisation  is  unjustifiable,  so  large  a  number  of  exceptional 
cases  being  known;  thus,  the  enantiomorphous  sodium  strontium 
arsenite,  and  nitrates  of  lead  and  barium  do  not  circularly  polarise 
either  in  the  crystalline  or  liquid  state,  whilst  on  the  other  hand  very 
few  optically  active  substances  crystallise  in  enantiomorphous  forms. 
The  only  relation  whicli  can  at  present  be  enunciated  is,  that  optical 
antipodes  exist  of  those  substances  which  are  optically  active  and 
show  non-superposable  hemihedrism.  By  varying  the  conditions  of 
crystallisation  of  many  alkaloid  salts,  either  right-  or  left-handed 
crystals  may  be  obtained,  although,  of  course,  the  specific  rotation 
remains  unchanged  in  magnitude  and  sign. 

The  author  gives  the  name  of  crystalline  particles  to  the  aggregates 
of  chemical  molecules  which  he  supposes  to  persist  when  a  crystalline 
substance  is  dissolved,  fused,  or  volatilised  ;  he  quotes  a  number  of 
facts  in  support  of  this  view,  and  has  verified  the  old  observation  of 
Frankenheim  that  the  red  and  yellow  modifications  of  mercuric  iodide 
can  be  volatilised  without  change  of  colour;  the  vapour  of  the  red 
modification  is  therefore  not  the  same  as  that  of  the  yellow  (compare, 
however,  Berthelot,  this  vol.  ii,  94). 

The  author  defines  two  substances  as  optically  isomeric  when  their; 
optic  axial  angles  do  not  differ  by  more  than  10° ;  he  then  determines 
the  connection  between  the  specific  rotations  of  substances  in  solution 
and  the  degree  of  their  isomorphism. 

Substances  which  are  geometrically  and  optically  isomorphous  have 
the  same  specific  rotatory  powers.  Quinidine  crystallises  with  1  mol. 
of  the  alcohols  of  the  ethylic  series  ;  the  compounds  with  raethylic  and 
ethylic  alcohol  are  geometrically  and  optically  isomorphous  and  have- 
the  same  specific  rotation.  The  rotation  is  calculated  on  the  crystal- 
line substance,  since  the  crystalline  particles  which  exist  in  the 
solution  have  the  composition  of  the  crystals.  The  same  is  true  of 
the  following  sets  of  substances.  Cinchonine  hydrobromide  with 
IH2O  and  ^CsHeO;  cinchonidine  hydrobromide  with  f H2O,  MeOH, 
and  JH2O  +  JEtOH;  cinchonidine  hydriodide  with  |H,0  and  MeOH  ; 
cinchonidine  combined  with  HCl  +  MeOH  and  HBr  +  MeOH;  the 
hydrates  with  SHgO  of  str3^chnine  sulphate  and  selenate  ;  the  hydrates 
with  6H2O  of  strychnine  sulphate  and  selenate;  strychnine  sulphate 
and  selenate  with  EtOH ;  the  salts  of  cinchonidine  with  HBr  + 
MeOH,  HBr  +  iH,0  +  JEtOH,  HBr  +  fH20,  and  HCl  +,MeOH. 

The  author  has  also  examined  fully  the  crystallographic  and  rota- 
tory properties  of  two  other  large  groups  of  salts  of  the  alkaloids. 
The  first  group  consists  of  those  sets  of  substances  which  are  geome- 
trically but  not  optically  isomorphous,  whilst  in  the  second  group  are 
placed  those  sets  of  salts  which,  although  isomorphous  among  them- 
selves, are  not  comparable  in  solution  since  they  form  different  com- 
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pounds  with  the  solvent ;  they  may  also  dissolve  without  decomposition 
in  one  solvent  but  be  partly  decomposed  on  dissolving  in  another.  No 
constancy  of  specific  rotation  was  found  in  these  cases. 

W.  J.  P. 

Electrolytic  Dissociation  and  Optical  Rotatory  Power.  By 
G.  Caruara  (Gazzetta,  23,  ii,  587 — 595). — The  author  has  determined 
the  specific  rotation  of  nicotine  in  aqueous  solutions  of  its  hydro- 
bromide,  nitrate,  and  propionate  ;  the  value  obtained  in  8 — 9  per  cent, 
solutions  is  +12'17°  to  12  58°.  Nernst's  law  respecting  optical 
activity  and  electrolytic  dissociation  is  thus  confirmed. 

W.  J.  P. 

Alternate  Current  Electrolysis.  By  J.  Hopkinson,  E.  Wilson,  and 
F.  Ltdall  (Proc.  Boy.  Soc,  54,  4U7 — 417). — The  paper  contains  the  re- 
sults of  a  number  of  experiments,  the  object  of  which  was  to  determine 
(i)  the  dissipation  of  energy  due  to  electrolytic  hysteresis,  and  (ii)  the 
quantity  of  an  ion  per  square  centimetre  of  an  electrode,  necessary  to 
change  the  properties  of  the  electrode  to  that  of  the  ion  during  alter- 
nate current  electrolysis.  The  experiments  were  carried  out  by 
passing  an  alternating  cuiTent  through  an  ordinary  non-inductive 
resistance  and  through  an  electrolyte,  and  then  measuring  the  differ- 
ences of  potential  at  the  extremities  of  these  two  resistances  at 
different  phases  of  the  current.  Curves  of  current  and  potential 
differences  with  different  frequency  are  given,  as  well  as  curves  show- 
ing the  dissipation  of  energy  per  cycle.  As  a  result  of  the  experi- 
ments, it  was  found  that  with  platinum  electrodes  of  150  sq.  cm.  area, 
the  ion  being  hydrogen,  the  maximum  electromotive  force  due  to 
polarisation  was  reached  when  yV^h  of  coulomb  had  passed  through 
the  cell,  that  is,  when  O'OOOOl  gram  of  hydrogen  had  been  liberated. 
It  hence  appears  that  0*00000007  gram  of  hydrogen  is  sufficient  to 
polarise  1  sq.  cm.  of  platinum.  Assumino^  the  density  of  the  hydrogen 
to  be  comparable  with  that  of  liquids,  the  thickness  of  the  film  of  hydro- 
gen necessary  is  of  the  same  order  as  this  number — 0*00000007  cm. — 
a  number  comparable  with  the  distance  between  the  molecules. 

L.  M.  J. 

MinimJum  Electromotive  Force  required  for  the  Electrolysis 
of  Salts  of  the  Alkalis.  By  C.  Nourrisson  (Compt.  rend.,  118, 
189 — 192). — The  author  has  observed  and  calculated  the  B.M.F.  re- 
quired to  electrolyse  a  number  of  salts  of  the  alkali  metals.  His 
results,  given  in  volts,  are  contained  in  the  following  table. 


CI. 

Br. 

I. 

SO4. 

NO3. 

CIO3. 

1-97 
2-10 
2-01 
1-95 
1-94 
1-83 
2-02 

1-74 
1-71 

i^n 

1-72 
1-46 
1-75 

1-15 
1-19 

1-16 
1-17 

1-16 

2-40 
2-40 
2-43 

2-29 
2-15 

2 -.32 
2-36 
2-45 
2-28 
2-37 

2-07 

2-45 

2-42 

Calcium 

Barium 

2-48 

Calculated  values 

2-07 

The  solutions  compared  contained  the  same  number  of  equivalents 
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per  unit  volume.  It  is  pointed  out  that  the  minimum  E.M.F.  required 
i'or  the  electrolysis  of  salts  of  the  alkali  metals  in  aqueous  solution  is 
■constant  for  salts  of  the  same  acid.  H.  C. 

Fusibility  of  Mixtures  of  Isomorphous  Salts.  By  H.  Le 
Ohatelier  (Compt.  rend.,  118,  350 — 352). — The  author  regards  all 
compounds  as  isomorphous  which  will  crystallise  together  in  propor- 
tions that  vary  continuously.  The  following  table  shows  the. melting 
points  of  saline  mixtures,  the  composition  of  which  is  defined  by  the 
ratio  of  the  total  number  of  molecules  in  the  mixture  to  the  number 
of  molecules  of  that  salt  which  is  mentioned  second. 


K2CO3  and  Na^COa. . .  |  ^_  gg^ 
ISaSO^  and  K2SO4 . . .  |  ^  gg^ 
KoCr04andKoS04...  {^^^^ 


0-20     0-38     0-55     0-65     0*79     1 '0 
770      715      690      700      740     820° 


XT    ar»        A  TT  ar\  /     Q-O     O'll     0'14<     0-20     0-33     0 '50    0  75       1*0 

1^^32004  and  K2SO4  • .  •  j  / 


NagSOj  and  NagCOs . 

r     0-0 
•  1^-860 

KoCOsand  K2SO4... 

/     0-0 
•  1 1  860 

NaClandKCl 

r     0-0 

•  1  L  780 

KClandKI 

r    0-0 

"  \f.  640 

860      830  825  815  830  855       940       1045° 

0-15  0-33  0-50  0-66  1-0 

950  960  985  1000  1045° 

0-33  0-50  0-67  0-78  1*0 

810  800  790  795  820° 

0-33  0-40  0-50  0-67  0-75      1 '0 

880  900  920  960  980      1045° 

0-42  0-45  0-50  0*74  1 -0 

660  650  640  690  740° 

0-17  0-33  0-50  0-67  0*80    1-0 


610      590       580      630       680     740° 

C.  H.  B. 

Variation  of  Molecular  Surface  Energy  and  Temperature. 
By  W.  Ramsay  and  J.  Shields  (FML  Trans.,  184,  647 — 673 ;  com- 
pare Trans.,  1893,  1089). — In  this  paper,  the  authors  give  the 
experimental  details  of  the  method  which  they  used  later  for  deter- 
mining the  molecular  weights  of  liquids  from  the  variation  of  their 
surface  tension  with  the  temperature.  The  equation  which  expresses 
this  variation  accurately  is  75  =  kt  —  Kd  (1  —  10"'^''),  where  7  is  the 
surface  tension,  s  the  surface,  t  the  temperature  measured  downwards 
from  the  critical  temperature,  d  a  constant  difference  of  temperature 
(about  6°),  and  k  and  X  constants.  The  factor  1  —  lO"'^'"  practically 
vanishes  when  t  is  greater  than  30°. 

The  liquids  examined  were  ether,  methylic  formate,  ethylic  acetate, 
carbon  tetrachloride,  benzene,  chlorobenzene,  acetic  acid,  methylic 
alcohol,  and  ethylic  alcohol,  measurements  being  made  as  low  as 
— 90^  when  possible.  The  value  of  k  varies  from  2*04!  to  222  for  the 
different  substances,  except  the  alcohols,  which  do  not  come  under  the 
above  formula  at  all. 

There  is  no  angle  of  contact  between  liquid  and  glass  when  the 
liquid  surface  is  in  contact  with  its  own  vapour.  Ordinary  measure- 
ments of  capillarity  give  inconstant  results  on  account  of  the  surface 
tension  of  the  liquid  itself  not  being  measured,  but  rather  the  surface 
tension  of  a  solution  of  air  in  the  surface  film  of  the  liquid. 

The  results  are  given  in  tabular  and  curve  form.  J.  W, 

Combination  of  Sulphuric  Acid  with  Water  in  the  Presence 
of  Acetic  Acid.     By  H.  C.  Jones  (^Amer,  Chem.  J.,  16,  1 — 19).-— 
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The  lowQrinp^  of  the  freezing  point  of  acetic  acid  by  mixtures  of 
sulphuric  acid  and  water  was  determined  and  compared  with  the- 
lowering  produced  when  sulphuric  acid  alone  or  water  alone  was  added 
to  the  acid.  Evidence  was  thus  obtained  of  the  existence  of  the  two 
hydrates,  H2S04,H20  and  H2S04,2H20,  in  acetic  acid  solution,  but 
the  results  do  not  indicate  the  existence  of  any  hydrates  containing  a 
larger  quantity  of  water,  even  when  as  much  as  37  equivalents  of 
water  are  present  to  one  of  sulphuric  acid.  These  hydrates  are 
somewhat  unstable  in  the  acetic  acid  when  their  solutions  are  very 
dilute,  and  when  the  excess  of  water  present  is  not  very  great.  They 
can  be  regarded  as  dissociated  under  these  conditions  by  the  acetic 
acid  into  sulphuric  acid  and  water. 

Mixtures  of  ethylic  alcohol  and  water  were  examined  in  the  same- 
way,  but  without  obtaining  any  evidence  of  the  existence  of  com- 
pounds of  the  two.  In  the  case  of  dry  sodium  acetate  and  water, 
which  Avere  also  examined,  some  combination  appears  to  take  place,, 
but  definite  results  were  not  obtained.  H.  C. 

Diminished  Solubility.  By  F.  W.  Kustkr  (Ber.,  27,  324—328). 
— Nernst  has  shown  that  the  solubility  of  one  liquid  .in  another  with 
which  it  is  partly  miscible,  is,  when  foreign  substances  are  dissolved 
in  it,  diminished  according  to  the  same  laws  as  regulate  the  diminu- 
tion of  its  vapour  pressure  when  the  second  liquid  is  not  present. 
The  experimental  confirmation  has  been  somewhat  diffieult-to  execute 
in  a  general  manner  on  account  of  the  limited  choice  of  partially 
miscible  liquids.  The  author  has  used  phenol  and  a  saturated  aqueous 
solution  of  sodium  chloride,  and  has  obtained  good  results  with  these 

liquids.        Ihe    constant  /c  =  7 .     ^rir.     — .     -y^'   has   a   mean 

^  h  Ml       gs        \o 

value  of  1*125,  L^  and  L  being  the  solubilities  in  water  of  pure 
phenol  and  of  phenol  containing  a  foreign  substance,  respectively, 
gi  and  gs  the  weights  of  phenol  and  of  the  foreign  substance,  M;  and 
M,,  their  molecular  weights,  and  Yo  and  Y,  the  volumes  of  phenol 
before  and  after  addition  of  the  foreign  substance  (compare  next 
Abstract).  J.  W. 

Titration  Method  of  Determining  Molecular  Weights  in 
Solutions.  By  ¥.  W.  Kuster  {Ber.,  27,  328—331 ;  compare  pre- 
ceding Abstract). — Two  separating  funnels  (100  c.c.  capacity)  are  each 
charged  with  25  c.c.  of  an  aqueous  solution  saturated  at  the  laboratory 
temperature  both  with  sodium  chloride  and  phenol,  and  also  w^ith 
10  c.c.  of  phenol  saturated  by  contact  with  a  concentrated  aqueous, 
solution  of  sodium  chloride.  Into  one  of  the  funnels,  a  weighed 
quantity  of  the  substance  whose  molecular  weight  is  to  be  deter- 
mined, is  introduced.  This  substance  must  be  soluble  in  phenol  and 
very  sparingly  soluble  in  water.  Both  funnels  are  then  shaken  up 
for  two  minutes,  care  being  taken  not  to  heat  the  liquids  by  contact 
with  tbe  hand,  after  which  they  are  allowed  to  settle  for  half  an  hour. 
A  wad  of  cotton-wool  is  now  inserted  into  the  tube  of  each  funnel, 
1  c.c.  of  the  liquid  permitted  to  escape,  and  the  rest  of  the  filtered 
fK^ueous  layer  collected  in.  a  sni^ll  well-corked  flask. ,   The  phenol  in 
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the  aqueous  solution  is  estimated  by  titration  with  bromine  (/.  prakt. 
CJiem.,  [2],  17,  390),  10  c.c.  of  the  solution  being  introdnced  into 
stoppered  bottles  along  with  25  c.c.  of  bromide-bromate  solution  and 
10  c.c.  of  10  per  cent,  hydrochloric  acid.  After  half  an  hour,  10  c.c. 
of  potassium  iodide  solution  (42  g.  per  litre)  is  added,  and  the  solu- 
tion, after  15  minutes,  titrated  with  N/20  thiosulphate  solution. 

The  bromide-bromate  solution  is  made  by  diluting  the  salts  pro- 
duced from  100  grams  of  sodium  hydroxide  and  excess  of  bromine, 
first  to  1  litre,  and  immediately  before  use  to  one-tenth  of  this 
strength. 

,  The  molecular  weight  of  the  foreign  substance  is  calculated  from 
the  formula 

where  the  letters  have  the  same  signification  as  in  the  preceding 
abstract. 

For  benzene,  the  molecular  w^eight  as  thus  determined  varied  from 
747  to  801  (theory  =  78)  ;  for  chloroform  from  95:9  to  121-0 
(theory  =  119*5)  ;  for  vinyl  tribromide  from  -257*5  to  294  (theory 
=  267).  .J.  W. 

The  Volume  Theory  of  Crystalline   Substances.      By  W. 

MuTHMANN  {Zeit.  Kryst.  Min.,  22,  497—551). — The  molecular  volume 
of  crystalline  substances  is,  as  is  well-known,  not  altogether  an  addi- 
tive property  ;  the  molecular  volume  cannot  be  accurately  calculated 
from  the  atomic  volumes  of  the  elements  concerned,  if  these  are 
deduced  from. the  densities  of  the  solid  elements.  A  number  of  in- 
stances, chosen  from  amongst  metallic  salts,  are  quoted,  showing  the 
very  inaccurate  results  obtained  by  the  application  of  Kopp's  law. 

Five  out  of  the  seven  different  known  crystalline  modifications  of 
sulphur  have  molecular  volumes  varying  from  1498  to  17*1 ;  similarly 
this  constant  varies  from  16*43  to  1843  for  the  three  forms  of 
crystalline  selenium.  The  crystalline  form  of  the  substance  must 
consequently  be  taken  into  account  in  any  investigation  of  the 
molecular  volume  of  solid  substances.  The  author  considers  that  in 
polymorphous  substances  the  chemical  molecules  consist  of  the  same 
numbers  of  atoms ;  most  probably  the  different  molecular  volumes 
of  the  various  modifications,  are  conditioned  by  the  different  distances 
between  the  chemical  molecules  in  the  physica,l,  molecules,  by  the 
different  distances  between  the  physical  molecules  in  the  crystal,  and 
by  the  different  numbers  of  chemical  molecules  composing  the 
physical  ones.     : 

If  two  substances  are  strictly  isomorphous,  that  is,  if  they  possess 
similar  crystalline  forms,  and  give  mixed  crystals — all  of  whose  pro- 
perties are  proportional  to  the  quantity  of  each  constituent  present — 
it  may  be  assumed  that  the  weights  of  the  elements  of  the  crystalline 
masonry  of  each  are  proportional  to  the  equivalent  weights  of  the 
substances  concerned.  This  assumption,  however,  can  only  be  made 
in  cases  of  perfect  isomorphism,  and  would  not  necessarily  hold  be- 
tween  potassium    chloride    and   sodium  chloride,   the  former  being 
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usymetrically  bemihedral  and  cubic,  and  the  latter  being  holobedrally 
cubic- 

The  relative  size  of  the  elements  of  the  crystalline  masonry  can 
now  be  calculated.  Let  Sa  and  Si  be  the  specific  gravities  of  two 
isomorphous  substances  a  and  h  of  molecular  weight  W^  and  Wj  re- 
spectively;  let  also  the  volumes  of  the  elements  of  the  crystalline 
structure  be  V^  and  Vj,  and  the  corresponding  molecular  volumes  be 
Ma  and  M^ ;  then 

Ya    ^    W,S6    ^    M, 
Yb  SaWj  M/ 

Now,  the  element  of  crystalline  masonry,  according  to  the  theory  of 
crystal  structure  developed  by  Bravais  and  Sohncke,  is  a  parallel- 
opipedon  ;  in  the  tetragonal  system,  this  parallelopipedon  has  a  square 
base  and  the  ratio  of  the  length  of  the  side  to  the  height  is  indicated 
by  the  ratio  a :  c,  of  the  lengths  of  the  crystallographic  axes.  Let 
the  heights  of  the  parallelopipeda  in  the  two  substances  be  xa  and 
Xb,  and  the  lengths  of  the  sides  of  the  basal  square  be  Wa  and  wj 
respectively.     Then  a  very  simple  calculation  shows  that 

Xa^_       3   /  Cb  ag  Mg      ^^^      Wa   _       3  /  gj  cj  Mg 
Xh         A/    (^hCa^b  ivi,  \/    c|a^M/ 

where  aa :  Ca  and  aj :  Cb  are  the  crystallographic  axial  ratios  for  the 
substances  a  and  b  respectively.  Putting  a:  c  =  1  : m  for  any  sub- 
stance. 


^    m 


This  ratio  of  the  dimensions  of  the  crystallographic  element  the 
author  terms  the  "  topical  "  axial  ratio  (toVo?,  space)  ;  for  a  crystal- 
line system  of  lower  symmetry  than  the  tetragonal,  the  topical  axial 
ratio  contains  three  terms,  x :  0 :  w,  representing  the  dimensions  of 
the  elementary  parallelopipedon  in  the  three  crystallographic  direc- 
tions a,  h,  and  c.  The  topical  axial  ratio  consequently  measures  the 
distances  between  the  elements  of  crystalline  structure  in  the  three 
directions  a,  b,  and  c. 

The  author  has  calculated  the  topical  axial  ratios  for  the  tetragonal 
ammonium  and  potassium  arsenates  and  phosphates  as  follows. 

<p.  :  X'  '•  «'• 

KH2PO4 31419  :  4-4432  :  2-9503 

KH,As04   3-2232  :  4-5583  :  3-0235 

NHiHjPOi.. 3-1698  :  4-4827  :  31934 

NH4H2ASO4 3-2491  ;  4-5949  ;  3*2606 

Por  purposes  of  comparison,  x  is  calculated  as  the  diagonal  of  the 
square  of  side  0;  consequently  x  =  0\/2.  By  comparison  and  sub- 
traction of  these  numbers  it  is  seen  (1)  That  the  distances  of  the 
molecules  from  each  other  in  ammonium  or  potassium  phosphate  are 
increased  by  the  same  ratio  in  each  direction  when  arsenic  is  substituted 
for  the  phosphorus  ;  (2)  That  the  increase  in  this  distance  is  approxi- 
mately the  same  in  both  ammonium  and  potassium  salts ;  (3)  That 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


183 


on  substituting  arsenic  for  phosptorus  in  potassium  or  ammonium 
phosphate,  the  centres  of  gravity  of  the  crystal  molecules  move 
further  apart  and  to  an  equal  extent  in  all  directions  ;  (4)  That 
on  replacing  potassium  by  ammonium  in  potassium  phosphate  or 
arsenate,  the  distances  between  the  centres  of  gravity  of  the  mole- 
cules become  greater,  the  maximum  increase  occurring  in  the  direc- 
tion of  the  principal  axis  c,  and  the  minimum  in  the  direction  of  the 
secondary  axis  a.  From  these  conclusions,  the  author  deduces  that 
the  crystalline  molecules  of  these  phosphates  consist  of  eight  chemical 
molecules. 

The  author  has  obtained  most  perfect  crystals  of  the  orthorhombic 
permanganates  of  the  alkali  metals  by  allowing  hot  concentrated 
solutions  of  the  salts  to  cool  in  a  water- jacketed  vessel  containing 
25  litres  of  hot  water;  the  cooling  occupied  five  days.  The  following 
results  were  obtained. 


Salt. 

a     : 

h 

:     c 

X     :     0     : 

0) 

Sp.  gr. 
at  9—10". 

KMn04.... 
]S^H4Mn04. . 
EbMn04... 
CsMn04... 

0  -79724 
0-8164 
0-83110 
0  -86831 

1 
1 
1 
1 

0  -64908 
0  -6584 
0  -66616 
0  -68525 

3-8554  :  4-836 
3  -9767  :  4  -8711 
4-0322  :  4-8517 
4-2555  :  4-9009 

:  3-139 
:  3-2071 
:  3  -2312 
:  3  3584 

2  -7035 

2  -2076 
3-2248 

3  -5974 

The  molecular  volumes  of  the  four  salts  are  58'526,  62-126,  63-228, 
and  70"042  respectively. 

The  relations  observed  by  Tutton  (Trans.,  1893,  337)  between  the 
crystalline  forms  of  the  double  sulphates  containing  potassium, 
rubidium,  and  caesium,  are  found  still  to  hold  between  those  of  the 
permanganates.  The  differences  between  the  axial  ratios  of  the 
potassium  and  rubidium  salts  are  the  same  as  between  those  of 
the  rubidium  and  caesium  salts.  The  difference  between  the  molecular 
volumes  of  caesium  and  rubidium  permanganates  is  greater  than  the 
corresponding  difference  for  the  potassium  and  rubidium  salts  ;  this, 
the  author  shows,  is  always  true  for  isomorphous  salts  of  these  three 
metals.  The  author  concludes,  further,  that  in  an  isomorphous 
series  an  increase  in  molecular  weight  is  accompanied  by  an  increase 
in  molecular  volume,  if  the  elements  which  differ  in  the  various 
members  belong  to  the  same  group  in  the  periodic  system ;  if  the 
latter  is  not  the  case,  no  relation  is  found  between  the  molecular 
volumes  and  the  molecular  weights. 

Very  similar  conclusions  are  drawn  from  the  topical  axial  ratios  of 
the  permanganates  as  are  deduced  above  from  the  phosphates  and 
arsenates.  The  topical  axial  ratio  of  potassium  perchlorate  is  also 
considered  in  its  relation  to  that  of  the  permanganate,  and  a  com- 
parison of  Bravais'  space  lattice  theory  and  Sohncke's  point  system 
theory  of  crystalline  structure  is  made.  W.  J.  P. 

System  of  the  Haloid  Salts  according  to  the  Theory  oi 
Chemical  Forms.      By  F.  Flavitzky  (/.  Euss.  Chem,  Soc,   25, 
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223 — 262). — The  aathor,  feeling  the  insufficiency  of  the  ordinary 
theory  of  valency  to  account  for  many  types  of  the  inorganic  com- 
pounds, has  developed  a  theory  of  chemical  forms  which  is  intended 
to  embrace  not  only  tire  common  anhydrous  compounds,  hut  also  the 
hydrated  acids,  salts,  &c.  To  take  an  example,  the  forms  derived 
from  the  theory  for  the  elements  of  the  seventh  periodic  group  are 
as  follows. 

Fundamental  forms— K(0H)7,  IIH(0H)6,  RH2(OH)5,  RHaCOH)*, 
IlH4(OH)3,  RHeCOH),  RH,. 

From  these  are  derived  the  primary  anhydrides. 

(a.)  Saturated,  R(0H)50,  RH(0H)40,  RH2(OH)30,  RH.3(OH)20, 

RH4(0H)0,  RH5O. 
(b.)  Unsaturated,    [RCOH)^]",    [RH(0H)4]",    [R-H,(OB.\r, 

[RH3(0H)J",  [RH^COH)]",  [RHJ".   . 

The  secondary  anhydrides  are 

(a.)  R(OH)302,  RH(:OH)202,  RH2(OH)02,  RH3O2. 

(6.)   [R(0H)30]",  [RH(0H)20]",  [RH2(0H)0]",  [RHaO]". 
(c.)    [R(0H)3]-,  [RH(0H)2]^  [RH2(0H)]-,  [RH3]-. 

The  tertiary  anhydrides  are 

(a.)  R(0H)03,  RHO3. 
(6.)   [R(OH)Oy',  [RHO2]". 
(c.)   [R(OH)0]^  Ll^tlO]^ 
(d.)  [R(OH)]^S  [RUyK 

In  this  paper,  the  author  discusses  the  haloid  salts,  and  refers  them 
to  the  various  forms  given  above ;  thus  the  salt  LiCl04,3H20  = 
Cl(LiH6)07  corresponds  with  the  first  of  the  fundamental  forms,  the 
acid  HC104,2H20  =  C1(0H)50  to  the  first  of  the  primary  saturated 
anhydrides,  the  salt  LiI,3H20  =  I(LiH3)(OH)3  to  the  fifth  of  the- 
fundamental  forms,  the  salt  NaT,2H20  =\(Na.}i^)(OE)0  to  the  fifth 
of  the  pr-imary  saturated  anhydrides,  &c.  J.  W. 

Stereochemistry.  By  Seelig  (/.  pr.  Chem.,  [2],  49,  134 — 136). 
— Remarks  on  the  utility  of  stereochemical  theories.  A.  G.  B. 

Decomposition  of  Solutions  by  Contact  with  finely  sub-^ 
divided  Silica,  Titanic  acid,  Stannic  Oxide,  Alumina,  Ferric 
Oxide,  Magnesium  Carbonate,  Calcium  Carbonate,  or  Barium 
Sulphate.  By  G.  Gore  (Chem.  News,  69,  22—24,  33,  43— 46).— To 
ascertain  the  effect  produced  by  silica,  various  solutions  of  known 
composition  and  strength  were  shaken,  in  quantities  of  25  c.c,  with 
50  grains  of  suitably  prepared  pure  precipitated  silica,  and  allowed 
to  settle  during  16  to  20  hours ;  the  snperrratant  liquids  being 
then  analysed.  The  following  solutions  lost  irr  strength  : — Solutions 
of  less,  than  1  per  cent.,  hydrochloric  acid,  potassium  and  sodium 
chlorides,  carbonates  and  cyanides,  ammonium  carbonate  and  iodine ; 
1,  5,  and  10  per  cent,  solutions  of  hydrochloric  acid,  zinc,  magnesium, 
oalcium  and  ammonium  chlorides,  potassium  and  sodium  carbonates- 
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and  cyanides,  ammonium  hydroxide  and  carbonate,  and  potassium, 
bromide ;  5  and  10  per  cent,  solutions  of  nitric  acid,  potassium  iodide 
and  sodium  bromide ;  1  and  10  per  cent,  cadmium,  strontium,  and 
sodium  chlorides,  and  potassium  hydrogen  sulphate;  1  and  5  per  cent. 
potassium  chloride.  10  per  cent,  solutions,  acids — hydrobromic,  hydr- 
iodic,  chloric,  perchloric,  iodic,  phosphoric,  pyrophosphoric,  tartaric 
and  citric  ;  chlorides — cobalt,  barium,  lithium,  rubidium  ;  sulphates — 
copper,  iron,  ammonium  and  rubidium ;  potassium  nitrate,  sodium 
and  rubidium  iodides,  ammonium  bromide,  and  trimethylamine ; 
5  per  cent,  succinic  acid  and  disodium  hydrogen  phosphate.  The 
following  solutions  gained  in  strength : — 1  per  cent,  pyrophos- 
phoric acid,  1  and  10  per  cent,  copper  chloride,  10  per  cent, 
.cobalt,  manganese,  cadmium,  zinc  magnesium,  sodium  and  potass- 
ium sulphates,  and  manganese  chloride  ;  and  5  per  cent,  potassium 
chlorate  and  iodate.  The  following  solutions  were  apparently 
unaffected: — 1  and  10  per  cent,  sulphuric  acid;  1  and  5  per 
cent,  lithium  chloride,  sodium  iodide,  and  ammonium  bromide;  10 
per  cent,  chromic  acid,  nickel  chloride  and  sulphate,  potassium  chlor- 
ide and  hydrogen  sulphate,  iron  chloride,  and  rubidium  bromide  ;  5 
per  cent,  oxalic  acid,  cadmium,  strontium  and  sodium  chlorides,  and 
potassium  nitrate  ;  1  per  cent,  nitric,  perchloric  and  phosphoric  acids, 
^inc  sulphate,  potassium  iodide  and  sodium  bromide,  3  per  cent,  borax 
and  J  per  cent,  potassium,  and  yV  P^^"  cent,  sodium  chloride. 

Increasing  the  amount  of  silica  also  increases  the  effect ;  the 
character  of  the  solvent  alters  the  effect,  which,  however,  is  not  much 
changed  by  variations  in  temperature.  Shaking  with,  is  found  more 
effective  than  percolation  through,  silica.  The  action  is  complete 
within  four  hours,  and  with  acid  and  neutral  salts,  as  is  shown,  is 
not  regular;  but  with  alkaline  salts  the  amount  abstracted  from 
solution  is  generally  greater,  but  the  proportion  less,  the  stronger  the 
solution.  Salts  in  admixture  interfere  with  one  another.  With 
pulverised  titanic  acid,  1  per  cent,  potassium,  sodium,  and  ammonium 
carbonates,  and  ammonium  hydroxide  lost  in  strength,  but  to  a  less 
extent  than  with  silica ;  1  per  cent,  potassium  cyanide  was  not 
affected.  Neither  stannic  oxide  nor  calcium  carbonate  was  effective 
in  four  hours,  whilst  alumina,  ferric  oxide,  magnesium  carbonate^  and 
barium  sulphate  were  less  active  than  silica.  Barium  sulphate 
formed  in  the  solution  was  found  more  active  than  the  previously 
prepared  precipitate.  Mixed  powders,  such  as  silica  and  alumina, 
silica  and  barium  sulphate,  like  the  mixed  salts,  interfere  w4th  one 
another's  action.  The  wetting  of  the  powder  is  in  all  cases  accom- 
panied by  an  evolution  of  air  bubbles.  The  results  show  that  the 
abstraction  of  dissolved  substances  from  solution  by  finely-divided 
solids  depends  not  only  on  the  character  and  quality  of  the  solid,  but 
also  on  the  strength  and  composition  of  the  solution,  and  on  the 
nature  of  the  solvent  employed.  D.  A.  L. 

A  New  Thermometer  for  High  Temperatures.  By  E.  C.  C. 
Baly  and  J.  C.  Chorley  (IJer.,  27,  470—471). — The  instrument  is 
made  like  an  ordinary  thermometer,  but  of  "  resistance  "-glass,  which 
will  stand  a  red-heat ;    it  is  filled  with  a  liquid  alloy  of  sodium  and 
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potassium,  and  is  graduated  froui  200  to  650*.  The  space  above  the 
alloy  is  filled  with  nitrogen  at  such  a  pressure  that,  when  the  bulb  is 
red  hot,  and  consequently  somewhat  soft,  the  pressure  inside  is  equal 
to  that  of  the  atmosphere.  Only  the  bulb  and  9  cm.  of  the  stem  are 
exposed  to  the  temperature  to  be  measured,  but  no  correction  is 
needed,  for  tlio  stem  is  graduated  in  equal  divisions,  whereas  the  co- 
efficient of  expansion  of  the  alloy  increases  with  the  temperature. 
The  glass  of  the  bulb  is  attacked  by  the  alloy  and  turned  brown,  but 
this  occurs  at  the  time  of  filling  the  bulb,  and  the  coating  then  formed 
upon  the  surface  of  the  glass  protects  the  latter  from  subsequent 
action  of  the  alloy.  C.  F.  B. 

Oven  for  the  Prevention  of  the  Explosion  of  Sealed  Tubes, 
By  C.  Ullmann  (Bar.,  27,  379 — 382). — In  order  to  prevent,  or  in 
any  case  minimise,  the  risk  of  explosion  of  sealed  tubes,  the  author 
introduces  the  sealed  tubes  into  a  strong  steel  tube,  tested  to  60O 
atmospheres,  and  containing  40 — 70  c.c.  of  ether,  light  petroleum,  or 
other  suitable  liquid  which  does  not  attack  glass  at  a  high  tempera- 
ture. The  steel  tube  is  closed  by  means  of  a  screwed  cap  and  leaden 
washer,  and  heated  as  usual  in  a  stove  to  the  requisite  temperature. 
The  pressure  caused  by  the  vapour  tension  of  the  liquid  in  the  steel 
tube  more  or  less  counteracts  the  pressure  inside  the  glass  tube,  and 
thus  reduces  the  risk  of  explosion  to  a  minimum.  In  cases  where  the 
glass  tube  contains  acid,  pieces  of  lime  are  introduced  into  the  steel 
tube  to  prevent  corrosion  of  the  latter  in  case  of  failure  of  the  glass. 

H.  G.  C. 
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Preparation  of  Hydrogen  Peroxide.  By  P.  Shiloff  (J.  Buss, 
Chem.  Soc,  25,  293 — 294). — Sodium  carbonate  is  added  to  the  com- 
mercial 3  per  cent,  aqueous  solution  of  hydrogen  peroxide,  until  th& 
reaction  is  distinctly  alkaline.  The  solution  is  then  filtered,  and 
shaken  up  for  3  to  5  minutes  with  10 — 12  times  its  volume  of  ether, 
which  extracts  about  half  of  the  hydrogen  peroxide  originallypresent, 
and  leaves  behind  most  of  the  impurities.  The  ethereal  layer  i& 
separated  and  reduced  to  O'Ol — 0'0025  of  its  original  volume  on  the 
water  bath.  The  remainder  of  the  ether  is  removed  in  a  bell- jar  by 
solid  paraffin.  The  loss  of  hydrogen  peroxide  during  the  evaporation 
of  the  ether  is  only  7 — 10  per  cent. 

Operating  in  this  way,  the  author  obtained  (a)  a  colourless  solution 
with  distinctly  acid  reaction,  and  sp.  gr.  1'1756,  which  contained  54- 
grams  of  anhydrous  hydrogen  peroxide  in  100  c.c. ;  {h)  a  thick, 
transparent,  slightly  yellow^,  acid  liquid,  of  sp.  gr.  1-2475,  which  con- 
tained 79*6  grams  of  hydrogen  peroxide  in  100  c.c.  J.  W. 

Source  of  Atmospheric  Hydrogen  Peroxide.  By  A.  Bach 
(Ber.y  27,  340 — 344). — The  author  has  been  led  to  the  oonclusion 
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that  carbonic  acid  in  sunlight  undergoes  decomposition  into  per- 
carbonic  acid  and  the  elements  of  formaldehyde,  according  to  the 
equation 

3H,C03  =  2H2CO4  +  |C  -f-  H^QI. 

The  percarbonic  acid  may  afterwards  decompose  into  carbonic 
anhydride  and  hydrogen  peroxide,  H2CO4  =  CO2  +  H2O2.  To 
these  reactions,  he  attributes  the  presence  of  hydrogen  peroxide  in  the 
atmosphere. 

A  cold,  saturated,  and  filtered  solution  of  uranium  acetate,  contain- 
ing 1  per  cent,  of  freshly-distilled  diethylaniline,  gives  a  violet 
coloration  v^^hen  exposed  to  the  simultaneous  action  of  carbonic 
anhydride  and  strong  sunlight,  although  it  is  unaffected  in  this  sense 
by  either  of  these  agents  separately.  This  must  be  due  to  the  forma- 
tion of  formaldehyde  and  of  a  compound  (percarbonic  acid),  which 
will  oxidise  the  leuco-base  produced  by  the  action  of  the  formaldehyde 
on  the  diethylaniline.  J.  W. 

Decomposition  of  Hydroxylamine  by  Sodium  Hydroxide. 
By  S.  KoLOTOFF  (J,  Muss.  Chem.  Soc,  25,  295 — 296). — An  aqueous 
solution  containing  6  grams  of  hydroxylamine  sulphate  and  12  grams 
of  sodium  hydroxide  in  90  c.c.  was  allowed  to  remain  for  several  days 
at  the  ordinary  temperature.  It  was  then  found  that  all  the  hydr- 
oxylamine had  decomposed  in  the  sense  of  the  following  equations 

3NH3O  =  NH3  +  N2  -f  8H2O, 
4NH3O  =  2NH3  +  N2O  +  3H2O, 
3NH3O  =  2NH3  +  HNO2  +  H2O. 

Hydroxylamine  sulphate  contains  17*07  per  cent,  of  nitrogen,  which 
was  found  to  be  distributed  amongst  the  products  of  decomposition  as 
follows. 

Nitrogen  in  ammonia 712  per  cent, 

,,  sodium  nitrite 0*39       „ 

„  nitrous  oxide ........  2'22       „ 

Free  nitrogen 668       „ 

16-41       „ 

When  hydroxylamine  is  oxidised  by  the  calculated  quantity  of 
sodium  hypobromite  in  alkaline  solution,  and  by  potassium  perman- 
ganate in  acid  solution,  hyponitrous  acid  is  formed  in  small  quantities, 
probably  from  the  action  of  the  nitrous  acid  primarily  obtained  on 
the  excess  of  hydroxylamine.  J,  W. 

Compounds  of  Hydroxylamine  with  Metallic  Salts.  By  W. 
Feldt  (//er.,  27,  401 — 40G). — The  following  compounds  have  been 
prepared.  CoCl2,2NH30  is  obtained  by  heating  cobalt  chloride  with 
hydroxylamine  hydrochloride  and  a  little  free  hydroxylamine  in 
alcoholic  solution,  on  the  water  bath,  in  an  atmosphere  of  hydrogen- 
It  forms  pink  crystals,  which  decompose  in  the  air,  more  rapidly 
when  exposed  to  light,  with  formation  of  nitrous  acid,  but  may  be 
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preserved  in  closed  vessels;  when  heated,  it  decomposes  suddenly, 
with  formation  of  vapours  of  ammonia  and  ammonium  chloride. 

CoS04,NH30  4-  2H2O  is  prepared  in  a  similar  manner,  aqueous 
solutions  being,  however,  employed.  It  is  insoluble  in  cold  water, 
but  dissolves  in  hot  water;  oxidation,  accompanied  by  the  separation 
of  a  brown  product,  however,  soon  occurs  in  the  solution.  The  salt 
is  more  stable  than  the  chloride,  and  may  be  preserved  for  some  time 
in  the  air. 

CoOCljSNHsO  is  an  unstable  insoluble  substance,  obtained  by 
passing  oxygen,  under  an  extra  pressure  of  ^  atmosphere,  into  an 
alcoholic  solution  of  cobalt  chloride  and  free  hydroxylamine.  When 
this  compound  is  suspended  in  cooled  alcohol  and  treated  with 
alcoholic  hydrochloric  acid,  the  salt,  CoCl3,6NH30,  is  formed  as  a 
yellow,  crystalline  precipitate ;  th«  latter  dissolves  in  acidified  water, 
crystallises  in  the  monosymmetric  system,  and  is  dissolved  v/ithout 
decomposition  by  concentrated  sulphuric  acid ;  it  corresponds  in  com- 
pdsition  with  Inteocobalt  chloride.  When  ammonium  oxalate  is 
added  to  its  aqueous  solution,  a  precipitate,  consisting  of  yellow 
needles  of  the  composition  Co2(C204)3,12]S'H30,  is  formed. 

MnCl2,2]S'H30  is  a  very  stable  substance,  and  only  decomposes  at 
150—160°.  MnS04,NH30  +  2H2O  is  a  white  powder,  insoluble  in 
water.  Attempts  to  obtain  additive  products  with  salts  of  copper  and 
mercury  proved  unsuccessful.  A.  H. 

Diamidophosphoric  acid  and  Diamidotrihydroxyphosphoric 
acid.  By  H.  N.  Stokes  (Ber.,  27,  565 — 567). — Diamido-ortJw- 
phosphoric  acid  is  obtained  in  a  similar  manner  to  the  monamido-acid 
(Abstr.,  1893,  i,  316),  by  treating  the  dichloride  of  phenylphosphorio 
acid  with  aqueous  ammonia,  and  hydrolysing  the  product.  It  is  a 
crystalline  substance,  which  is  stable  when  dry,  and  is  readily  de- 
composed by  acids,  but  is  scarcely  attacked  by  boiling  aqueous  alkalis. 
Nitrous  acid  converts  it,  first,  into  monamidophosphoric  acid,  and  then 
into  ortho phosphoric  acid^ itself.  With  the  alkali  metals  and  alkaline 
earth  metals,  it  forms  salts,  which  are  remarkably  soluble  in  water, 
and  do  not  crystallise.  The  silver  salt,  PO(NH2)2'OAg,  crystallises 
well ;  a  second  silver  salt  is  also  known,  which  has  the  composition 
P(N'H)(NIl2)(OAg)2,  and  is  amorphous.  When  this  substance  is 
boiled  with  water  or  allowed  to  remain  for  two  days  under  cold 
water,  it  is  converted  into  the  primary  salt,  and  a  splendid  dark  red 
salt,  which  probably  has  the  composition  P(]S"Ag)(NHAg)(0Ag)2, 
detonates  slightly  when  heated,  and  is  decomposed  by  concentrated 
sulphuric  acid  with  production  of  flame. 

•When  the  first-mentioned  salt  is  covered  with  aqueous  potash  of 
moderate  concentration,  it  swells  up,  forming  a  stiff,  colourless  jelly, 
w^hich,  on  dilution  with  water,  yields  a  remarkably  viscid  solution ; 
the  jelly  probably  contains  the  salt  P(NH2)2(OK)2-OAg.  After  some 
hours,  colourless  needles  having  the  composition  P(NH2)2(OAg)2*OK, 
are  deposited  from  this  jelly,  whilst  the  mother  liquor  contains 
potassium  diamidophosphate  and  free  alkali.  If  these  needles 
.are  washed  with  water,  decomposition  takes  place,  and  a  yellow- 
xjoloured    -substance     of     the      formula     P(]Sr  112)2(0 Ag),    is     free 
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formed,  whicli  again,  on  treatment  witli  hot  water,  is  converted  into 
free  acid,  and  a  reddish-brown  substance  containing  4  atoms  of  silver, 
P(NHAgJ2(OAg)2'OH  ;  this  is  finally  converted  into  the  red  salt, 
described  above,  by  boiling  with  water. 

If  the  viscid  solution,  already  referred  to,  be  further  diluted 
with  water,  a  clear,  wine-red  solution  is  obtained,  from  which 
carbonic  anhydride  precipitates  an  amorphous  substance,  which  in 
appearance  resembles  freshly  precipitated  ferric  hydroxide,  and  has 
the  composition  P(NHAg)2(OAg)2*OB[  (see  above).  It  explodes 
feebly  when  heated,  and  on  boiling  with  water  is  converted,  with  loss 
of  the  elements  of  water,  into  the  red  salt. 

If  the  jelly  is  so  far  diluted  with  water  that  it  only  contains  2 — 3 
per  cent,  of  alkali,  a  brown,  amorphous  salt,  resembling  silver  oxide, 
is  deposited,  which  has  the  formula  P(NHAg)2(OAg)3.  In  the  dry 
state,  it  explodes  violently  when  rubbed,  heated,  or  brought  into  con- 
tact with  concentrated  sulphuric  acid. 

Diamidophosphoric  acid  appears,  therefore,  to  be  capable  of  com- 
bining with  I  mol.  of  water  or  base  to  form  the  diamide  of  a  penta- 
basic  phosphoric  acid,  in  which  the  two  amido-groups  play  the  part 
of  hydroxyl-groups,  I  atom  of  hydrogen  in  each  being  replaceable  by 
metals.  A.  H. 

An  Application  of  Sodium  Silicate.  By  G.  Geisenheimer 
(Compt.  rend.,  118,  192 — 194). — In  order  to  ensure  the  complete 
bleaching  of  linen,  it  is  customary  to  increase  the  causticity  of  the 
ley,  and  to  prolong  the  time  of  boiling,  with  the  result  that  the  fabric 
is  often  injured.  The  production  of  yellowish  or  brownish  patches  is 
usually  attributed  to  impurities  in  the  chemicals  used,  but  is  chiefly 
due  to  the  presence  in  the  water  of  calcium  and  magnesium  salts, 
which  are  precipitated  on  the  fabric,  and  act  as  mordants,  fixing  the 
yellowish  colouring  matter  of  the  ley.  This  injurious  effect  can  be 
prevented  by  adding  to  the  water  a  mixture  of  sodium  carbonate 
and  silicate ;  this  precipitates  calcium  and  magnesium  silicates  in  a 
flocculent  form,  which  settles  rapidly,  does  not  adhere  to  the  fabric, 
and  becomes  granular  and  pulverulent  on  boiling  with  water.  Thus 
purified,  only  a  very  small  quantity  of  caustic  alkali  is  necessary,  the 
greater  part  of  the  saponification  being  effected  by  means  of  the  less 
injurious  alkali  carbonate. 

A  convenient  form  in  which  to  use  sodium  silicate  is  to  add  from 
10  to  20  per  cent,  of  anhydrous  sodium  carbonate  to  a  saturated  solu- 
tion of  sodium  silicate.  The  product  is  easily  handled,  and  remains 
completely  soluble  in  water.  Further,  the  quantity  necessary  for  a 
particular  water  can  readily  be  calculated.  C.  H.  B. 

Reproduction  of  the  Diamond.  By  H.  Moissan  {Gompt.  rend., 
118,  320 — 326). — Attempts  to  employ  bismuth,  in  place  of  iron  or 
silver,  in  the  preparation  of  carbon  under  high  pressure  (Abstr.,  1893, 
ii,  275)  were  unsuccessful,  the  fused  mass  exploding  violently  when 
plunged  into  water.  Further  experiments  with  iron  have  confirmed 
the  previous  results  {loc.  cit.),  but  the  yield  of  diamonds  of  sp.  gr. 
between  30  and  3*5  is  extremely  small.     Experiments  with  larger 
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quantities  of  iron  gave  no  better  results,  seemingly  because  of  the 
difficulty  of  saturating  the  metal  with  carbon.  In  order  to  obtain 
more  rapid  cooling,  the  fused  iron  saturated  with  carbon  was  poured 
into  a  cavity  in  a  mass  of  iron  filings.  In  this  way  small,  rounded 
diamonds  were  obtained,  which  rarely  showed  any  crystalline  appear- 
ance, and  they  almost  always  enclosed  black  specks.  They  have  a 
sp.  gr.  of  3"5,  scratch  rubies,  and  burn  readily  in  oxygen. 

The  molten  iron  cannot  be  cooled  in  tin,  because  of  the  readiness 
with  which  the  two  metals  unite,  but  it  can  be  cooled  by  pouring  it 
into  a  bath  of  melted  lead  ;  small  globules  of  the  iron  rise  to  the 
surface,  and  are  cooled  and  solidified  before  they  reach  it.  When 
these  solidified  globules  are  treated  with  acids  in  the  usual  way,  the 
yield  of  diamonds  is  somewhat  better,  and  they  are  very  limpid,  have 
no  black  enclosures,  and  some  show  distinct  crystallisation.  They 
also  show,  in  many  cases,  parallel  striae,  and  impressions  of  cubes 
similar  to  those  observed  on  certain  natural  diamonds.  Two  of  the 
specimens  broke  spontaneously  some  time  after  preparation.  One  of 
the  crystals  showed  distinctly  curved  faces.  Some  of  the  diamonds 
show  smooth  and  brilliant  surfaces,  whilst  others  have  a  granular 
surface,  such  as  is  frequently  seen  on  natural  diamonds.  Some  of  the 
crystals  were  found  by  Bouchardat  to  be  trapezohedrons  with  12 
faces.  With  convergent  polarised  light,  some  of  the  crystals  showed 
no  coloration,  whilst  others  showed  feeble  colours,  much  less  intense 
than  the  colours  observed  with  many  natural  crystals  under  similar 
conditions.  From  the  appearance  of  the  crystals,  it  seems  probable 
that  carbon,  like  iodine  and  arsenic,  changes  at  the  ordinary  pressure, 
and  at  a  sufficiently  high  temperature,  from  the  solid  to  the  gaseous 
state,  but  under  a  very  high  pressure  can  be  liquefied,  and  remain  in 
superfusion,  taking  a  crystalline  form  when  it  solidifies. 

Further  experiments  with  silver  saturated  with  carbon  gave  results 
similar  to  those  previously  described  (loc.  cit.)j  but  only  black 
diamonds  were  obtained. 

0  0155  gram  of  diamonds  heavier  then  methylene  iodide  gave 
0'0496  gram  of  carbonic  anhydride  and  0*0025  gram  of  ash. 

0.  H.  B. 

Behaviour  of  the  Liquid  Alloy  of  Sodium  and  Potassium 
in  Contact  with  Dry  Oxygen  Gas.  By  G.  S.  Johnson  {Ghem. 
News,  69,  20). — The  liquid  alloy  of  sodium  and  potassium  remains 
unaltered  in  dry  oxygen  gas  at  the  ordinary  temperature,  but  at  a 
temperature  below  redness  it  kindles  and  burns  with  explosive 
violence.  D.  A.  L. 

Pentahydrates  of  Sodium  Bromide  and  Sodium  Iodide.    By 

I.  Panfiloff  (/.  Russ.  Ghem.  Soc,  25,  272—275). — The  pentahydrate 
of  sodium  iodide  is  obtained  by  cooling  a  solution  of  sodium  iodide 
(100  grams)  in  water  (50  c.c.)  to  —14°,  the  temperature  rising  to 
— 13'5°  when  the  crystallisation  begins.  At  —10°,  it  passes  into  the 
dihydi'ate  and  water. 

The  pentahydrate  of  sodium  bromide  crystallises  slowly  from  a 
strong  aqueous  solution  at  the  out-door  winter  temperature  in  Russia. 
It  decomposes  into  the  dihydrate  and  water  at  —25°.  J.  W. 
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Hydrogel  and  Crystalline  Hydrate  of  Copper  Oxide.    By  J. 

M.  VAN  Bemmelen  (Zeit.  anorg.  Chem.,  5,  466 — 483). — The  colloidal 
liydrate  (hydrogel)  is  purified  by  repeated  and  rapid  washing  with 
large  quantities  of  cold  water  (1  litre  per  gram),  the  mass  being 
•collected  on  a  cloth  filter  after  each  washing,  and  the  operation  not 
lasting  more  than  an  hour,  to  avoid  change  of  colour.  The  pure 
hydrogel  is  a  thick,  bright  blue  jelly,  which,  after  pressing  between 
porous  earthenware  for  two  hours,  still  contains  a  large  quantity 
(20  mols.)  of  "water  of  absorption."  It  retains  its  colour  under 
water  at  the  ordinary  temperature  for  several  days,  whether  in  the 
•dark  or  in  sunlight,  but  in  hot  water,  unlike  the  crystalline  variety, 
undergoes  gradual  modification,  the  colour  changing  to  green.  When, 
exposed  at  the  ordinary  temperature  to  an  artificially  dried  atmo- 
sphere, it  loses  water  until  its  vapour  pressure  is  equal  to  that  of  the 
aqueous  vapour  in  the  atmosphere,  and  when  the  pressure  is  zero,  the 
•composition  approaches  the  limit  CuO,H20.  This  last  molecule  of 
water  is  only  partially  eliminated  at  100° ;  the  second,  although  not 
so  tenaciously  attached,  is  mors  firmly  combined  than  the  others,  the 
number  of  which  varies,  as  before  stated,  with  the  pressure.  With 
the  elimination  of  water,  the  compound  becomes  more  stable,  and 
like  the  crystalline  hydrate  in  character,  whilst  the  ease  with 
which  the  water  is  eliminated  diminishes  as  time  elapses ;  alkalis, 
however,  facilitate  the  elimination.  The  dried  substance  absorbs  a 
certain  amount  (4  mols.)  of  the  water  again,  when  expo^^ed  to  a  moist 
atmosphere,  the  exact  amount  depending,  as  before,  on  the  pressure 
of  the  aqueous  vapour  in  the  atmosphere.  The  hydrogel  is  stable 
towards  alkalis  and  alkali  salts,  but  precipitates  bromides  and 
iodides,  almost  completely,  as  basic  cuprous  compounds ;  the  fresher 
the  preparation,  the  more  vigorous  the  action. 

The  crystalline  hydrate,  CuOjHaO,  prepared  by  the  slow  action  of 
dilute  alkalis  on  various  copper  salts  in  the  cold,  is  not  affected  by 
alkalis  or  by  heat,  and  may  be  boiled  with  water  without  undergoing 
any  change.  The  assumption  of  this  stable  form  is  in  some  way 
connected  with  the  action  of  the  alkali,  as  the  same  phenomenon  is 
observed  with  beryllia  and  alumina.  Jn.  W. 

Interaction  of  Ferric  Chloride  with  Potassium  and  Hydro- 
gen Iodides.  By  K.  Seubert  and  A.  Dorrer  (Zeit.  anorg.  Chem., 
5,  411 — 436). — A  continuation  of  previous  work  (Abstr.,  1894, 
ii,  140).  The  action  with  hydrogen  iodide  closely  resembles  that 
with  potassium  iodide.  With  molecular  proportions  (FeCla:!!!), 
the  yield  of  iodine  never  approaches  the  theoretical,  though  it  in- 
creases steadily  with  the  time,  from  38"2  per  cent,  in  15  minutes  to  a 
maximum  of  73'2  per  cent,  in  58  days.  With  increasing  proportions 
of  hydrogen  iodide,  but  the  same  concentration  of  ferric  chloride,  the 
yield  also  increases,  reaching  95'4  per  cent,  in  15  minutes,  and  a 
maximum  of  98'9  percent,  in  17  hours  with  the  ratio  FeCla :  5HT,  and 
99-0  and  lOO'S  per  cent,  in  18  hours  with  the  ratios  FeCls :  lOHI  and 
FeCla :  15HI  respectively.  With  the  ratio  lOFeCla :  HI,  and  the  same 
concentration  of  hydrogen  iodide  as  in  the  first  experiment,  73*2  pet' 
cent,  of  the  theoretical  amount  of  iodine  is  liberated  in  15  minutes, 
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and   98    pei-    cent,    in  25   hours  ;    with  the   ratios  ISFeCla :  HI  nnd 
20FeC]3 :  HI,  97-8  and  100  per  cent,  respectively  in  18  hours. 

Continuing  the  experiments  with  potassium  iodide,  the  yield  dimin- 
ishes with  the  concentration,  and,  finally,  almost  vanishes.  Mixed 
in  molecular  proportion  and  at  concentrations  twice  and  four  times 
that  in  the  previous  experiments,  the  yield,  in  about  42  hours,  in- 
creases from  59*9  per  cent,  to  67*5  (70*3  in  143  hours)  and  75*2  per 
cent.,  whilst  at  half  the  concentration  it  diminishes  to  50*6,  at  one- 
fifth  to  41'0,  at  one-thirtieth  to  5'35,  and  at  one-fortieth  to  1*25  per 
cent.  The  effect  of  dilution  on  the  influence  of  excess  of  either  sub- 
stance is  to  decrease  the  rate  at  which  the  yield  attains  the  maximum,, 
both  with  regard  to  time  and  to  the  ratios  of  the  reacting  masses. 

The  influence  of  temperature  on  the  action  is  distinctly  unfavour- 
able, owing  to  the  precipitation  of  ferric  oxy chloride,  and  consequent 
removal  of  iron  from  the  sphere  of  action ;  this  bye- action  may,  how- 
ever, be  eliminated  by  the  addition  of  hydrochloric  acid  in  the  ratio 
FeCls :  3HC1.  The  immediate  yield  (3U  minutes)  with  the  ratio 
FeCla :  KI  then  increases  from  399  to  79*5  per  cent.,  but  diminishes 
on  keeping  at  the  ordinary  temperature,  owing  to  the  reabsorption  of 
iodine,  a  limit  being  reached  in  41  hours,  practically  identical  with 
that  attained  by  a  similar  unheated  mixture,  or  by  a  mixture,  ira 
molecular  proportion,  of  ferric  chloride  and  hydrogen  iodide  of  the 
same  concentration.  The  same  phenomenon  occurs  with  other  ratios 
of  ferric  chloride  to  potassium  iodide. 

It  is  thus  evident  that  the  action  follows  the  course  indicated  by 
the  usually  accepted  equation,  FeRa  +  MI  =  FeRs  +  MR  -|-  I,  only 
under  very  strictly  defined  and  special  conditions.  This  is  to  be- 
accounted  for  on  the  hypothesis  that  the  action  is  reversible  in  the- 
sense  expressed  by  the  equation  FeRo  +  MR  +  I  =  FeR^  -\-  MI,  in 
which  case  the  maximum  or  limiting  yield  in  the  foregoing  experi- 
ments corresponds  with  the  point  of  equilibrium  at  which  the  velocities 
of  the  opposing  reactions  are  equal.  That  this  supposition  is  correct 
is  evident  from  the  result  of  the  interaction  of  various  molecular  pro- 
portions of  iodine  with  a  mixture  of  ferrous  and  potassium  chlorides 
in  molecular  proportion  ;  in  every  case,  the  amount  of  iodine  remain- 
ing after  60  hours  corresponds  with  that  liberated  by  an  equivalent 
mixture  of  ferric  chloride  and  potassium  iodide  in  the  same  time.  It 
is  only  in  extreme  cases,  therefore,  that  the  amount  of  iodine  corre- 
sponding with  the  first  equation  will  be  liberated.  The  reason  that 
the  full  amount  is  liberated  in  the  analytical  processes  of  Topf  (Abstr;^ 
1887,  998)  and  Stortenbeker  (Abstr.,  1890,  1185)  is  that  either  the 
iron  or  the  iodine  is  removed  from  the  sphere  of  actionv  in  the  one  case 
by  the  precipitation  of  basic  ferric  acetate,  in  the  oiheir  by  the  distil- 
lation of  hydrogen  iodide. 

As  to  the  mechanism  of  the  action,  it  is  most  impTobable  that  the 
chlorine  of  the  potassium  chloride  is  displaced  by  free  iodine,  and 
another  explanation  must  be  looked  for.  It  appears  that  a  mixture  of 
very  dilate  solutions  of  ferric  chloride  and  potassium  iodide  exhibits, 
after  a  long  time,  a  yellowish-brown  colour,  which  is  not  destroyed  by 
thiosulphate,  and  is  much  deeper  than  that  of  a  solution  of  ferric 
chloride  of   corresponding  strength.     It   seems  to  be  due  to  ferri<i 
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•ctloriodide,  FeClal,  a  compound  corresponding  with  Lenormand's 
chlorobromide,  FeClaBr  (Abstr.,  1893,  ii,  377),  for  a  mixture  of 
neutral  aqueous  ferrous  chloride  with  alcoholic  iodine  exhibits  also 
.a  brownish-red  colour,  which  is  likewise  not  due  to  free  iodine.  The 
substance  is  not  ferric  oxychloride,  FeCVOH,  for  iodine  is  liberated 
•on  dilation  with  water,  which  could  scarcely  be  the  case  if  the  oxy- 
•chloride  had  been  formed  in  accordance  with  the  equation  FeCl.,  +  I 
+  H2O  =  FeCla'OH  +  HI.  The  amount  of  iodine  liberated  corre- 
sponds, too,  with  that  contained  in  the  chloriodide.  Attempts  to 
obtain  the  compound  in  the  solid  state  bj  evaporating  the  solvent 
yielded,  however,  only  mixtures  of  its  proximate  constituents. 

If  this  chloriodide,  then,  is  formed  as  an  intermediate  product,  the 
mechanism  of  the  whole  action  is  clear.  The  chloriodide  is  first 
produced  in  accordance  with  the  equation  FeCls  +  KI  =  FeCl2l  + 
KCl,  and  then  decomposed,  more  or  less  completely,  into  ferrous 
•chloride  and  free  iodine,  according  to  conditions  of  time,  concentra- 
tion, temperature,  and  mass.  But,  since  the  latter  reaction  is  reversible, 
the  chloriodide,  and,  probably,  the  chloride,  are  formed  again  until 
•equilibrium  is  attained,  the  actual  position  of  the  point  of  equilibrium 
depending  on  the  conditions. 

There  is  thus  no  need  to  assume,  with  Carnegie  (Abstr.,  1889, 1113), 
that  potassium  iodide  is  a  direct  reducing  agent,  nor,  if  means  be 
taken  to  remove  one  of  the  products  from  the  sphere  of  action, 
to  require  more  than  1  raol.  of  potassium  iodide  for  each  mol.  of 
ferric  chloride.  Duflos'  equation,  FeCla  +  3KI  =  Felj  +  3KC1  -f  I, 
•cannot,  in  any  case,  be  true,  for  under  the  least  favourable  conditions 
•of  mass,  60  percent,  of  the  iodine  in  the  potassium  iodide  is  liberated. 

Jn.  W. 

Phosphochromates.  By  M.  BLONDEL((7o?r(j9^.  rend.,  118, 194 — 195). 
— When  a  highly  concentrated  solution  of  phosphoric  and  chromic 
acids,  containing  8  mols.  of  the  latter  to  1  mol.  of  the  former,  is 
mixed  with  three-fourths  of  a  molecular  proportion  of  potassium 
carbonate,  the  salt,  3K20,P205,8Cr03,  is  precipitated  in  the  form  of 
small,  short  prisms.  If  the  solution  contains  only  2  mols.  of  chromic 
a,cid,  the  product  is  2KoO,P205,4Cr03,H20,  which  crystallises  in 
needles.  If  the  latter  solution,  however,  is  mixed  with  some  crystals 
■of  the  first  salt,  the  precipitate  at  first  consists  of  this  salt,  which, 
however,  if  left  in  contact  with  the  liquid,  is  converted  into  the  second 
6a,lt.     The  salt,  3K20,P205,8Cr03,  is  converted  into  the  salt 

2K,0,P205,4Cr03,H20, 

by   treatment  with  water  or  a  saturated   solution  of  potassium  di- 
-chromate.  C.  H.  B. 

Phosphovanadic  Acids  and  their  Salts.  By  C.  Friedheim 
<{Zeit.  anorg.  Chem.,  5,  437—465  ;  compare  Abstr.,  1890,  1067).— 
Although  the  vanadates  are  usually  regarded  as  strictly  analogous  to 
the  phosphates,  they  do  not  correspond  with  them  in  all  respects. 
They  show,  for  instance,  a  much  greater  tendency  to  form  acid  salts. 
When  sodium  metaphosphato  and  vanadate  are  brought  together  in 
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solution,  the  phosphate  is  converted  into  trisodiura  orfchophosphate, 
whilst  the  vanadate  assumes  some  such  form  as  the  acid  salt, 


or,  if  potassium  chloride  is  present,  an  isomorphous  mixture  of 
potassium  and  sodium  salts  of  a  similar  character.  Monosodium 
orthophosphate  behaves  in  much  the  same  manner,  and  potassium 
pyrophosphate  and  pyrovanadate  interact  in  a  similar  way. 

On  the  other  hand,  it  seems  that  the  dark,  reddish-brown  purpureo- 
salts  (loc.  cit.),  obtained  from  mixtures  of  monopotassium  orthophosph- 
ate and  potassium  metavanadate,  or  of  potassium  metavanadate  and 
phosphoric  acid  under  certain  somewhat  indefinite  conditions  are 
isomorphous  mixtures  of  monopotassium  phosphate  and  vanadate 
Although  the  salts  obtained  in  this  way  in  rectangular  plates  are 
somewhat  variable  in  composition,  the  ratio  of  basic  to  acid  oxide 
tends  towards  1  :  2,  and,  in  some  cases,  reaches  that  figure,  whilst, 
the  ratio  of  phosphoric  to  vanadic  acids  approaches  1  :  12.  They 
may  thus  be  regarded  as  potassium  divanadate,  K>0,2V205,  in  which 
a  portion  of  the  vanadic  oxide  is  isomorphously  displaced  by  phos- 
phoric oxide.  Similar  instances  of  isomorphous  substitution  of 
vanadium  by  phosphorus  occur  in  the  natural  compounds  eusynchite 
and  vanadinite.  Since,  to  form  such  isomorphous  mixtures,  potassium 
divanadate  must  be  isomorphous  with  monopotassium  orthophosphate^ 
it  would  seem  that  the  present  nomenclature  of  the  vanadates  requires 
revision.  It  was  incidentally  observed  that  the  pupnreo-salts  obtained 
by  the  addition  of  the  proper  amount  of  nitric  acid  to  mixtures  of 
potassium  metavanadate  and  dipotassium  orthophosphate  were  always- 
contaminated  with  nitric  acid,  and  it  is  possible  that  this  may  also 
exist  in  isomorphous  replacement  of  vanadic  acid,  since  nitrogen  be- 
longs to  the  same  periodic  group  as  vanadium  and  phosphorus. 

The  yellow,  crystalline,  luteo-compound,  K20,Y205,P205  {loc.  cit.)^ 
may  be  regarded  either  as  having  the  constitution 

0H-P0(0K)-0'V02, 

with  vanadoxyl  functioning  as  base,  or  as  an  isomorphous  mixture, 
similar  in  character  to  the  purpureo-compound.  The  constancy  and 
equality  of  the  ratio  of  phosplioric  to  vanadic  oxide  is  not  out  of 
harmony  with  the  latter  view,  for  similar  compounds  are  known  in 
barytocalcite  and  zinc  copper  sulphate.  Another  luteo-compound  may 
be  regarded  as  a  mixture  having  the  composition  PO(OK)2*0'V02  + 
0H'P0(0K)'0-V02,  analogous  to  sodium  diphosphate.  Others  are 
still  more  complex. 

When  an  excess  of  base  is  present  in  a  mixture  from  which  pur- 
pureo-  or  luteo-compounds  might  otherwise  be  expected,  colourless, 
crystalline  compounds  separate,  consisting  of  isomorphous  mixtures  of 
potassium  metavanadate  and  monopotassium  orthophosphate  con- 
taminated with  dipotassium  orthophosphate.  Jn.  W. 
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Analyses  of  the  Mineral  Combustible  Gases  of  Torre  and 
Salsomaggiore.  By  D.  Giuektini  and  A.  Piccixini  (Gazzetta,  23, 
ii,  559 — 576). — The  authors  have  analysed  a  natural  gas  which  issues 
at  Torre  in  Parma ;  it  is  accompanied  by  water  of  alkaline  reaction 
and  a  small  proportion  of  petroleum.  The  gas  contains  about  95  per 
cent,  by  volume  of  methane  and  0*12  per  cent  of  carbonic  oxide.  A 
gas  containing  91  per  cent,  of  methane  issues  at  Salsomaggiore,  and 
is  utilised  as  a  source  of  heat  aud  light.     Full  analyses  are  given. 

W.  J.  P. 

Marly  Limestones.  By  H.  Le  Chatelier  (Compt.  rend.,  118^ 
262 — 264). — Marls  and  marly  limestones  are  generally  regarded  as 
intimate  mixtures  of  calcium  carbonate  with  clay.  The  author  has 
previously  shown  that  true  clay  consists  of  a  mixture  of  quartz  with 
an  aluminium  silicate,  Al203,2Si02,2H20,  which  is  distinctly  crystalline^ 
loses  water  at  about  600°  if  rapidly  heated,  and  liberates  heat  suddenly 
at  950°.  He  finds,  however,  that  the  residues  left  after  treating 
marly  limestones  with  acetic  acid  never  show  the  characteristic  pro- 
perties of  true  clays.  They  are  richer  in  silica,  although  they  con- 
tain no  admixture  of  quartz  ;  they  lose  their  water  at  a  lower  tempera- 
ture, show  no  sudden  liberation  of  heat  at  a  high  temperature,  and 
are  sometimes  amorphous,  sometimes  crystalline,  but  never  show  the 
crystalline  form  of  true  clay.  The  composition  of  the  residue  varies 
greatly  with  different  marls  ;  SiOa,  51'6  to  66"  1  per  cent. ;  AI2O3, 16*1 
to  21-2  ;  FciOa,  3-6  to  7-2  ;  H2O,  9-0  to  19*5.  The  hydraulic  limestone 
from  the  Congo  leaves  a  residue  which  is  distinctly  crystalline,  and 
has  the  composition  2MgO,4Si02,H30.  C.  H.  B. 

Occurrence  of  Diamonds  in  Meteorites.  By  O.  W.  Hunting- 
ton  {Proc.  Amer.  Acad.,  29, 204< — 211). — In  order  to  demonstrate  that 
true  diamonds  occur  in  meteorites,  the  author  dissolved  many  pounds 
of  the  Caiion  Diablo  iron  in  order  to  obtain  enough  diamond  dust  to 
use  for  cutting  rough  diamonds.  About  200  lbs.  of  the  iron  was 
examined,  and  the  most  promising  pieces  were  dissolved.  About  half 
a  carat  of  diamond  powder  was  finally  obtained,  being  separated  by 
its  sp.  gr.  from  a  very  large  quantity  of  amorphous  carbon. 

The  particles  varied  from  colourless,  through  yellow  and  blue,  to 
black.  The  diamond-cutting  experiment  was  perfectly  successful. 
The  author's  work  establishes  the  fact  that  the  Canon  Diablo  iron 
contains  true  diamonds,  aud  not  any  new  allotropic  form  of  carbon. 

B.  H.  B. 

Analyses  of  German  Mineral  Springs.  By  W.  Tiiorner  (Ghem. 
Zeit.,  17,  1411 — 1412), — The  author  gives  the  results  of  analyses  of 
the  water  from  (1)  the  Stalil  spring,  and  (2)  the  Angelika  spring  at 
Tonnisstein,  (3)  the  Wilhelms  spring,  and  (4)  the  new  spring  at 
Melle,  and  (5)  the  sulphur  spring  at  Levern.  The  results  were  as 
follows,  in  grams  per  litre. 
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1. 

2. 

3. 

4. 

5. 

CaCO.{ 

0-5285 
0  -8660 

0  -0162 

1  -0214 
0  -2819 
0  -0824 
0  -0146 
0  -0031 
0  -0927 

trace 

0  -0132 
0  -0312 
0  -0067 

2  -3844 

0  -4801 
0-7819 
0  -0201 
0  -8820 
0  -1880 
0  -0741 
0  -0127 
0  -0041 
0  -0617 
trace 

0  -0056 
0-0293 

0  -0075 

1  -9369 

0  -7373 
0  -3437 
0  -0149 

21  -7117 
0  -0383 

3-9121 

0  -6788 

0  -0679 

1  -1150 
0-0186 

1  -2894 

1  -1840 
0  -1470 
0  -1080 

17  -6790 
0  -1290 

3  -1840 

0  -0950 
0  -0045 
0  -0800 

0  -0112 

1  -7780 

0  -5632 

MffCO, 

0  -0550 

FeCOg 

0  -0001 

NaoUOo   

0  -0968 

NaCl 

0  -1286 

KCl 

LiCl 



NH4CI 

^85804 

0  -1330 

KbCl 

MgClo 

ALOq 

0  -0020 

SiOo 

0-0230 

Organic  matter 

CO2 

0  -0280 
0  -0610 

CaS04 

0  1180 

M2SO. 

0  -3480 

K2SO4 

0  -0185 

NaoS 

0  -0390 

H2S 

0  -0187 

B. 

H.  B. 

Physiological    Chemistry. 


Changes  of  Substance  in  the  Horse.  By  F.  Lehmann,  O. 
Hagemann,  and  N.  Zuntz  (Landiu.  Ja/irh.,  23,  125 — 165 ;  compare 
Abstr.,  1889,  911 ;  1890,  1170).— The  objection  has  been  made  to  the 
authors'  previous  experiments  that  they  were  of  too  short  duration 
for  the  accurate  estimation  of  the  changes  of  a  whole  day.  The  first 
experiments  now  described  were  made  in  a  Pettenkofer  apparatus, 
which  consists  of  a  large  case,  in  which  the  horse  is  placed,  provided 
with  windows  and  with  pipes,  &c.,  so  that  the  air  may  be  withdrawn 
and  renewed  as  required.  These  experiments  lasted  over  24  hours. 
The  daily  weight  of  the  horse,  the  amount  and  composition  of  food 
and  excrement  were  determined,  as  well  as  the  amount  of  carbonic 
anhydride  of  the  respiratory  gases  before  and  after  ignition.  Other 
experiments  were  made,  in  which  the  earlier  method  (obtaining  the 
gases  directly  from  the  trachea)  and  the  Pettenkofer  method  were 
combined;  these  experiments  lasted  each  about  10  hours.  It  was 
thus  hoped  to  obtain  trustworthy  data  as  to  the  composition  of  the 
gases  given  off  through  the  skin  and  intestines,  inasmuch  as  the 
Pettenkofer  method  gives  the  total  gases,  and  the  trachea  method  the 
gases  from  the  lungs  alone.  Earlier  experiments  on  the  skin  respira- 
tion, as  well  as  those  made  by  Gerlach,  seemed  to  indicate  that  the 
amount  of  carbonic  anhydride  so  lost  was  very  small,  hardly  more 
than  1  per  cent,  of  that  given  off  by  the  lungs. 
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The  authors  expressed  the  opinion  in  their  former  paper  that  the 
greater  part  (about  three-quarters)  of  the  intestinal  gases  were 
secreted  through  the  lungs  ;  this  view,  which  was  founded  on  Tacke's 
results  ("  Bedeutung  der  brennbaren  Gase  im  thierischen  Organismus," 
Inaug.  Diss.,  Berlin,  1884),  is  now  shown  to  be  erroneous,  as  far  as 
horses  are  concerned.  Tacke's  results,  the  correctness  of  which  is  not 
doubted,  were  made  with  rabbits,  and  cannot  be  applied  to  horses. 

As  regards  the  composition  of  the  intestinal  gases  of  horses,  several 
samples  of  gas  were  directly  collected  for  analysis.  The  collection  of 
samples  had  to  be  done  with  great  care,  to  avoid  the  admixture  of  air, 
as  it  was  found  that  the  pressure  in  the  rectum  is  less  than  that  of 
the  atmosphere.  The  average  percentage  composition  of  four  samples 
of  intestinal  gas  was  as  follows. 

CO2.  CH4.  Ho.  N2. 

22-49  59-92  2-59  15-00 

Four  more  samples  were  taken  from  an  old  horse  which  had  been 
fed  for  a  week  with  oats  (8  kilos.),  hay  (2  kilos.),  and  chaff  (0-5  kilo, 
per  day)  ;  the  average  composition  was — 

CO..  CH4.  H2.  N2. 

21-91  53-17  2-85  22*56 

The  horse  was  then  killed,  and  samples  of  gas  immediately  taken 
from  the  caecum  and  the  colon.     The  composition  of  the  gases  was — 

CO..  CH4.  H2.  N2. 

From  caecum 78-70  5-29  0*89  15-12 

From  colon 72-74  17-28  0-84  9-14 

In  order  to  obtain  evidence  as  to  the  nature  of  the  gases  evolved 
during  fermentation  after  the  horse  was  killed,  weighed  amounts  of 
(1)  the  caecum,  (2)  the  colon,  and  (3)  a  mixture  of  fresh  faeces  with 
water  were  fermented,  and  the  gases  collected.  The  percentage 
composition  was  as  follows. 

CO2.  CH4.  H2.  No. 

1 95-96  0-75  2-91  0*38 

2 93-3  3-1  2-4  1*3 

3 58-47  0-89  36-96  3-68 

The  results  obtained  with  gases  collected  immediately  after  the 
horse  was  killed,  but  especially  these  last  results,  differ  considerably 
from  those  obtained  by  Tappeiner  (Abstr.,  1882,  240),  which  made  it 
•seem  probable  that  the  fermentation  remained  unchanged  for  some 
"time  after  death.  The  present  results  show  a  distinct  change  in  the 
•character  of  the  fermentation  after  death,  the  marsh  gas  almost  dis- 
appearing (compare  Ellenberger,  Physiol.,  I,  808 ;  Lungwitz,  Arch, 
wissens.  u.  prakt.  Thierhcilkunde,  18,  87  ;  and  Schierbeck,  Arch. 
Eygiene,  16,  203). 

The  following  conclusions  are  drawn  from  the  results  of  the  expeii- 
ments.     The  gases  exuded  by  horses  contain,  besides  carbonic  an- 
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hydride,  some  metliano,  the  amount  of  which  is,  however,  consider- 
ably less  than  that  produced  by  ruminants.  The  average  daily 
amount  of  methane  was  2r0  grams.  Hydrogen  was  found  (in  these 
experiments)  in  only  small  quantities,  not  more  than  1  gram  per  day. 
Most  of  the  methane  is  secreted  from  the  rectum,  accompanied  with 
about  37"5  per  cent,  of  its  volume  of  carbonic  anhydride.  Apart- 
from  the  carbonic  anhydride  from  the  lungs,  the  horse  lost  daily 
73*9  litres,  of  which  G0"6  litres  passed  through  the  skin,  13-3  litres- 
through  the  rectum.  The  skin  respiration  amounts  to  about  25  per 
cent,  of  the  lung  respiration.  In  the  measurement  of  the  lung 
respiration  alone,  there  is  an  error  of  about  —3  per  cent.  When 
this  is  taken  into  account,  the  results  obtained  in  the  experiments  of 
short  duration  agree  with  the  24!-hour  experiments  obtained  with 
Pettenkofer's  apparatus.  As  regards  the  practical  management  of 
horses,  there  is  much  evidence  of  the  effect  of  disturbances  in  the 
change  of  substance.  Thus,  the  irritation  caused  by  the  presence  of 
a  few  flies  in  the  apparatus  caused  an  increase  in  the  production  of 
carbonic  anhydride  amounting  to  over  10  per  cent,  of  the  total  formed 
by  a  resting  horse.  N.  H.  M. 

Effect  on  the  Offspring  of  Calcium  Phosphate,  consumed 
during  the  Period  of  Gestation.  By  L.  Gkaffexberger  (Jour.f, 
Landw.,  41,  57 — 64). — The  results  of  Weiske's  experiments  {ihid.y 
1888,  289)  on  the  effect  of  calcium  phosphate  on  the  weight  and 
composition  of  young  rabbits  showed  an  increase  in  amount  of  bone,, 
free  from  fat,  but  there  was  no  alteration  in  composition,  and,  in  other 
respects,  phosphate  was  without  effect.  According  to  Lehmann  {Ann. 
Ghem.  l^harm.,  108,  357)  and  v.  Gohren  (Landw.  Vers uchs- Stat.,  3, 
161),  calcium  phosphate  is  digested  and  assimilated  by  animals ; 
Hoppe-Seyler  (Med.  Chem.  Untersuch.,  Heft  11)  showed  that,  when 
mixed  with  human  food,  the  salt  is  eliminated  in  the  urine. 

In  the  experiments  now  described,  a  litter  of  four  rabbits,  a  week 
old,  were  killed  with  chloroform  and  analysed ;  the  mother  rabbit 
was  then  fed  as  before,  but  with  addition  of  calcium  phosphate  (some 
grams  per  day),  until  a  week  after  the  birth  of  the  next  litter.  The  five 
young  rabbits  were  then  killed  and  analysed.  Total  weight,  with  and 
without  skins,  dry  matter,  fat,  ash,  lime,  and  phosphoric  acid  were 
determined.  The  results  show  that  the  calcium  phosphate  was 
without  beneficial  effect.  The  percentages  of  ash,  lime,  and  phosphoric 
acid  were  somewhat  diminished.  N.  H.  M. 

Substitution  of  Strontium  for  Calcium  in  the  Animal  Organ- 
ism. By  H.  Weiske  {Landw.  Jahrb.,  23,  119— 123).— A  reply  to 
the  portion  of  Haselhoff's  paper  (this  vol.,  ii,  207)  dealing  with  the 
animal  organism.  The  author  maintains  that,  Avhilst  strontium  is  not 
a  poison,  animals  fed  with  it,  instead  of  with  calcium,  will  not  live, 
and  that  whilst  strontium  may  be  conveyed  to  the  flesh  and  bones, 
&c.,  it  is  not  a  substitute,  physiologically,  for  calcium  (compare 
Cremer,  Sitzungsher.  d.  Ges.  Morph.  Physiol.,  Mimche7i,  7,  124). 

N.  H.  M. 
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Excretion  of  Sulphur.  By  W.  J.  Smith  (FJUlger's  ArcMv,  55, 
542 — 549). — In  some  salphur- containing  organic  substances,  the  union 
of  sulphur  with  carbon  is  so  strong  that  the  chemical  decompositions 
accomplished  in  the  body  are  unable  to  sever  them.  Such  substances, 
of  which  acetone-ethylmercaptol  and.  thiophen  may  be  taken  as 
instances,  cause  no  increase  in  the  sulphuric  acid  of  the  urine.  The 
present  experiments  on  a  dog  show  that  ethylic  sulphide  may  be 
added  to  this  list.  The  form  in  which  the  sulphur  leaves  the  body 
was  not,  however,  determined.  These  three  substances  have  this  in 
common,  that  the  sulphur  is  combined  thus,  iC'S'Ci.  Nevertheless^ 
there  are  substances,  such  as  carbamino-thioglycollic  acid,  containing 
the  same  combination  of  their  sulphur  which  do  give  rise  to  an 
increase  of  urinary  sulphates.  W.  D.  H. 

Human  Pancreatic  Ferments  in  Disease.  By  V.  D.  Hakius 
and  C.  A.  Crace-Calvert  (St.  BartJi.  Hosp.  Bep.,  29,  125—142).— 
23  pancreases  were  examined,  removed  at  varying  periods  after  death 
from  various  diseases,  and  compared  with  the  normal  pancreas  from 
a  case  of  accident.  The  methods  were  those  previously  adopted  by 
one  of  the  authors  (Abstr.,  1893,  ii,  22). 

The  number  of  cases  is  too  small  for  general  conclusions  to  be 
drawn.  But  the  strength  of  the  ferments  was  diminished  in  all 
cases,  and  markedly  so  in  some.  In  a  few  cases,  in  children,  it  was 
impossible  to  show  the  presence  of  any  ferments.  The  fat-splitting 
ferment  was  absent  in  about  half  the  cases,  the  milk- curdling  ferment 
in  about  half;  the  diastatic  ferment  was  markedly  diminished  in 
brain  cases,  and  to  a  less  extent  in  all  cases.  The  proteolytic  ferment 
was  the  one  least  affected.  It  was,  however,  absent  or  feeble  in  cases 
of  pneumonia,  malignant  disease,  diabetes,  and  renal  disease. 

W.  D.  H. 

Albuminous  Periostitis.  By  L.  Hugouxenq  (Compt.  rend.,  118,. 
149 — 150). — This  rare  disease  is  characterised  by  the  accumulation 
under  the  periosteum  of  a  liquid  something  like  synovia.  The  liquid 
has  a  sp.  gr.  of  1020  to  1'035,  coagulates  on  heating  to  80°,  and 
contains  a  nucleo-albumin  and  an  albumin  resembling  serum  albumin. 
It  frequently  has  fat  droplets  in  suspension. 

Quantitative  analysis  gave  the  following  results. 

Total  solids 8-39  per  cent. 

Nucleo-albumin 0'87  ,, 

Albumin 561         „ 

Succinic  acid,  urea,  fat,  and  other 

extractives 0*98         ,, 

Ash   0-93 

Containing — 

Sodium  chloride 043  per  cent. 

„        sulphate 0*04         „ 

„        phosphate 0*06         ,, 

„         carbonate 0'22         ,,  . 

Potassium  chloride. 008         „ 

Calcium  phosphate 0'05         „ 

W.  D.  H. 
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Action  of  Selenium  and  Tellurium  on  the  Animal  Organism. 

By  F.  CzAPEK  and  J.  Weil  {Chem.  Ccntr.,  1893,  ii,  1098;  from  Arch, 
e^p.  Fath.  Pharm.,  32,  438 — 455). — No  direct  toxic  action  of  selenium 
compounds  could  be  demonstrated  on  cells  ;  but  they  act  poisonously 
on  tlie  animal  body  as  a  whole,  and  selenites  more  so  than  selenates. 
The  metal  is  not  poisonous.  It  is  probable  that  selenates  are  re- 
duced to  selenites  in  the  body.  Here  there  is  an  analogy  to  arsenic  and 
its  compounds.  The  chief  difference  between  selenium  and  tellurium 
is  in  the  way  it  leaves  the  body.  Tellurium  is  more  rapidly  reduced  to 
the  metallic  state,  which  is  harmless.  Both  elements,  like  arsenic, 
act  by  weakening  the  heart,  lowering  blood  pressure,  and  paralysing 
the  central  nervous  system.     Antimony  acts  in  a  similar  way. 

W.  D.  H. 
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Sulphhydric    Fermentation    in    the    Black    Sea.      By  N. 

Zelinsky  (/.  Euss.  Chem.  Soc,  25,  298—303). — The  author  has  in- 
vestigated samples  of  the  ooze  from  the  bottom  of  the  Black  Sea  at 
depths  of  16,  40,  389,  870,  and  1207  fathoms,  and  from  those  dredged 
at  the  greater  depths  has  succeeded  in  isolating  various  micro- 
organisms which  possess  the  power  of  evolving  hydrogen  sulphide 
from  the  nutritive  media  in  which  they  are  cultivated.  Amongst  these 
there  is  one  characterised  by  its  great  power  of  evolving  hydrogen 
sulphide  as  well  as  by  giving  rise  to  a  coffee-coloured  pigment  changing 
to  black,  when  the  microbe  is  cultivated  in  agar-agar.  This  microbe, 
which  is  a  mobile,  somewhat  elongated  bacterium,  can  live  either  in 
the  presence  or  absence  of  atmospheric  oxygen,  and  has  been  called 
by  the  author  Bacterium  hydrosulfiireum  ponticum. 

The  bacterium  can  evolve  hydrogen  sulphide  not  only  from  liquids 
containing  proteid  matter,  bat  also  from  media  in  which  the  sulphur 
is  present  as  a  component  of  an  inorganic  salt.  Thus  hydrogen 
sulphide  is  soon  detected  in  liquids  in  which  the  sulphur  has  been 
added  in  the  form  of  sulphates,  sulphites,  thiosulphates,  or  even 
ammonium  thiodiglycollate.  In  the  estuary  at  Odessa,  a  microbe 
(Vibrio  hydrosulfureus),  described  by  Brusilovsky,  is  active  in  the 
same  way,  reducing  salts  containing  sulphur  and  oxygen  to  hydrogen 
sulphide.     The  other  important  product  of  fermentation  is  ammonia. 

J.  W. 

Assimilation  of  Atmospheric  Nitrogen  by  Microbes.    By  S. 

WiNOGRADSKY  {Compt.  rend.,  118,  353 — 355). — The  following  table 
gives  the  results  of  three  series  of  experiments  with  cultures  of  the 
three  bacilli  previously  described  (Abstr.,  1893,  ii,  482 — 483).  The 
nitrogen  added  to  the  cultures  at  the  outset  was  in  the  form  of  am- 
rnonium  sulphate. 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  201 

r  aiucose  in  grams 2*0       4-0       2*0       20     100       20-0 

1<  ^•.  .        .,T  /initial....        0-0       00       00       00       21         21 

]_Nitrogenin  milligrams  |.^^^^^^^^^        ^.^      ^.^       3.9       4,9     15.7       24-4 

f  aiucose  in  grams 1-0       2*0       30       40 

2^^.,  .        .,,.  /initial....      10-6     106     10-6     106 

1  ]>itrogen  in  milligrams-^  .  ^.^       n-o       q.h       a^ 

\,  °  ®  t  increase..        0  0       0  8       3  7       4  1 

r  aiucose  in  grams S'O       3-0       3*0       30       30         30 

^<^.,  .        .„.  /initial....        2-1      4-2       64      8-5     17-0      21-2 

I  JNitrogen  m  milligrams  <  ■  ^.^       -.n       r."       o.«       aq         00 

j.  "  °  [increase.,        7  0       5  0       00       3d       0  3      —22 

It  would  seem  that  in  media  containing  at  the  outset  not  more 
than  traces  of  nitrogen,  the  quantity  of  nitrogen  fixed  is  proportional 
to  the  quantity  of  glucose  decomposed,  but  this  ratio  only  holds  good 
under  strictly  similar  conditions.  When  nitrogen  is  present  in  the 
culture  medium,  the  gain  in  nitrogen  becomes  much  less  regular,  and 
a  somewhat  high  proportion  of  glucose  is  necessary  before  any  nitro- 
gen is  fixed  at  all.  Further,  even  in  presence  of  a  high  proportion 
of  glucose,  there  is  no  gain  in  nitrogen  if  the  initial  proportion  of  this 
element  exceeds  a  certain  amount.  The  gain  in  nitrogen  depends  on 
the  relation  between  the  initial  quantity  of  combined  nitrogen  and 
the  initial  quantity  of  glucose,  and  this  ratio  must  be  below  6 :  1000. 

The  bacillus  which  was  regarded  as  the  chief  agent  in  fixings 
nitrogen  (loc.  cit.)  was  isolated  by  means  of  anaerobic  cultures  on 
sections  of  carrot.  When  the  pure  bacillus  is  sown  in  the  glucose 
culture  fluid  exposed  to  air  in  thin  layers,  it  refuses  to  grow,  and  all 
the  cultures  remain  sterile  for  an  indefinite  period;  but  if  the  two 
other  bacilli  (loc.  cit.)  or  some  mucedince  are  introduced,  fermentation 
and  the  developm.ent  of  the  specific  bacillus  begin  at  once.  The 
anaerobic  character  of  the  bacillus  is  further  shown  by  its  power  of 
fermenting  glucose  in  absence  of  air  provided  a  small  quantity  of 
ammoniaca,l  nitrogen  has  been  added. 

In  order  to  obtain  the  maximum  absorption  of  nitrogen,  the  pure- 
bacillus  should  be  introduced  into  a  thin  layer  of  glucose  solution 
containing  no  combined  nitrogen,  but  in  contact  with  an  atmosphere 
of  pure  nitrogen.  In  two  experiments  under  these  conditions,  with 
20  grams  of  dextrose,  the  gain  of  nitrogen  was  28'0  and  'l^'l  milli- 
grams respectively. 

The  bacillus  does  not  germinate  in  broth  or  in  gelatin.  The 
chief  products  of  the  fermentation  of  the  glucose  are  butyric,  acetic^ 
and  carbonic  acids  and  hydrogen,  the  gas  that  is  given  otf  sometimes 
containing  as  much  as  70  per  cent,  of  the  latter. 

It  would  seem  that  the  absorption  of  free  nitrogen  is  due  to 
contact  between  this  gas  and  nascent  hydrogen  within  the  livings 
protoplasm,  with  the  result  that  ammonia  is  formed.  C.  H.  B. 

Nitrogen  Question.  By  G.  Liebscher  (Joum.  Landw.,  41,  139 — 
198). — The  chief  object  of  the  author's  experiments  was  to  ascertain 
how  far  Hellriegel's  discovery  that  the  Leguminosce  can  utilise  ele- 
mentary nitrogen  affects  the  cultivation  of  soils,  Hellriegel's  own 
results  with  senadella  having  indicated  that  the  power  of  nitrogen 
fixation  was  much  diminished  in  the  presence  of  combined  nitrogen. 
Inasmuch  as  in  this  case  fixation  was  shown  to  depend  partly  on  th& 
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manuring,  it  seemed  not  impossible  that  conditions  might  exist  under 
which  non-h  guminous  plants — mustard,  for  instance,  which  is  ex- 
tensively employed  in  green  manuring — might  also  be  found  to  have 
the  power  of  assimilating  free  nitrogen. 

•In  1888,  a  series  of  pot  experiments  were  made  in  which  peas,  oats, 
and  buckwheat  were  grown  in  arable  soil ;  peas  and  oats  in  humus 
sand  and  in  poor  sandy  soil  as  well.  In  the  ease  of  the  arable  soil, 
thfere  were  also  fallow  experiments.  The  amounts  of  soil  in  each  pot 
were— arable,  11,270;  humus  sand,  13,046  ;  poor  sand,  14,135  grams; 
containing  14'50,  11"17,  and  7*12  grams  of  nitrogen  respectively  (or 
0-1287,  0'0856,  and  00504  per  cent.).  Some  pots  had  an  application  of 
nitrate,  others  horn-meal,  and  the  rest  no  nitrogenous  manure.  As 
regards  oats,  the  yield  in  the  unmanured  pots  was  greatest  in  the 
poor  sandy  soil  (61*59  grams  of  dry  substance),  next  in  the  humus 
sand  (53-25  grams),  whilst  in  the  arable  soil  the  yield  was  only  30*70 
grams,  owing  to  the  greater  stability  of  the  nitrogenous  matter. 
The  yield  was  greatly  increased  by  nitrate  in  the  arable  soil,  only 
slightly  in  the  humus  sand,  whilst  in  the  poor  sandy  soil  there  was 
less  growth  under  the  influence  of  nitrate  than  in  the  unmanured 
pots.  In  every  case  (but  especially  in  the  arable  soil),  the  produce 
was  richer  in  nitrogen  where  nitrate  or  horn-meal  had  been  applied  ; 
in  the  oats  grown  in  arable  soil,  the  percentage  was  raised  from  0"76 
to  I'lO  and  1*36  by  nitrate  and  horn-meal  respectively.  As  regards 
peas,  the  greatest  yield  and  the  most  nitrogenous  produce  was  ob- 
tained in  the  arable  soil ;  in  the  poor  sandy  soil,  both  the  yield  and 
the  percentage  of  nitrogen  of  the  produce  were  diminished  by  the 
application  of  the  nitrogenous  manure.  The  arable  soil  gained 
nitrogen  in  every  experiment.  In  the  fallow  experiments,  the  gain 
was  as  follows : — Unmanured,  0*5669  gram  ;  horn-meal  pot,  0*4402 
gram;  nitrate  pot,  0  2711  gram.  It  is  assumed  that  there  was  a  loss 
in  each  case  (more  than  covered  by  the  gain  due  to  alga)),  which  is 
the  greater  the  more  soluble  the  nitrogenous  matter  present.  Deduct- 
ing the  gains  of  total  nitrogen  of  the  fallow  pots  from  the  total  gains 
of  the  vegetation  pots,  the  following  average  results,  due  to  vegeta- 
tion alone  are  obtained. 

No  nitrogenous  Organic 

manure.  Nitrate.  nitrogen. 

Peas +0*7331  +0*8986  +0*9092 

Buckwheat  .  —  +0*6511  +0*4419 

Oats +0*2571  +0*6070  +0*1496 

Peas,  therefore,  collected  the  greatest  amount  of  nitrogen. 

The  experiments  with  the  two  sandy  soils  showed  a  loss  of  nitrogen 
in  the  soil  in  every  case,  and  a  loss  of  total  nitrogen  in  nearly  every 
case ;  the  losses  were  less  with  oats  than  with  peas.  The  results 
indicate  that  the  final  amounts  of  nitrogen  are  greatest  where  the 
growth  was  most  luxuriant,  with  peas  in  presence  of  little  available 
combined  nitrogen,  with  oats  in  presence  of  the  greatest  amount  of 
available  combined  nitrogen. 

The  next  experiments  (1891-92)  were  conducted  in  zinc  cylinders, 
closed  at  the  bottom  to  prevent  loss  by  drainage,  and  holding  about 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE. 


203 


17  kilos,  of  soil  (1891)  and  10*6  kilos.  (1892)  ;  the  soils  contained 
0*1404  and  0*1469  per  cent,  of  nitrogen.  In  1891,  there  were  four 
fallow  pots,  six  with  oats,  six  with  peas,  and  six  with  mustard  ;  half 
of  the  pots  had  nitrate  (0*9528  gram  of  nitrogen),  the  rest  no  nitro- 
genous manure,  but  the  soil  of  each  pot  contained  over  23  grams  of 
nitrotj-en.  The  following  average  amounts  of  air-dried  produce  and 
nitroo'en  were  obtained. 


No  nitrate. 

Nitrate. 

Increase. 

Produce, 

N. 

Produce. 

N. 

Produce. 

N. 

Oats 

Mustard 

Peas 

67*2 
26-2 
60-5 

0 -4614 
0  -3584 
1-1873 

98-6 
54-6 
83-9 

1-2176 
1  -3197 
1-7552 

31-4 
28  4 
23-4 

0-7562 
0-9613 
0  -5679 

The  percentage  of  nitrogen  of  the  dry  matter  of  the  oats  was 
raised  from  0*6867  to  1*2344  under  the  influence  of  nitrate;  in 
mustard  from  1*3711  to  2*2973,  whilst  in  peas  there  was  no  difference. 
The  nitrogen  applied  was  utilised  to  the  extent  of  59*6  per  cent,  by 
the  peas,  79*4  per  cent,  by  the  oats,  and  1009  per  CL'ut.  by  the 
mustard.  The  soil  lost  nitrogen  in  every  case,  and  it  is  assumed  that 
there  was  no  considerable  gain  by  algae.  As  regards  total  nitrogen, 
the  pea  experiments  nearly  all  show  a  gain,  the  others  nearly  all  a 
loss.  The  following  table  shows  the  average  gain  or  Idss  of  nitrogen, 
and  the  effect  of  vegetation  shown  by  the  difference  between  the 
fallow  and  vegetation  pots. 


Without  nitrate. 

With  nitrate. 

G^ain  or  loss. 

Effect  of 
plants. 

Gain  or  loss. 

Effect  of 
plants. 

Fallow r  . 

-0-6878 
-0-3145 
-0-0255 
+  0-6852 

+  0-3733 
+  0-6623 
+ 1  -3730 

-0-8517 
-0-2286 
+  0  -0333 
+  0-3852 

Oats 

+  0-6231 

Mustard 

Peas 

+  0-8850 
+ 1  -2369 

Nitrogen  fixation  is  thus  only  proved  in  the  case  of  peas,  but  the 
very  considerable  loss  in  the  fallow  pots  (probably  due  to  wetness 
and  want  of  aeration)  makes  it  probable  that  there  was  also  fixation 
in  the  case  of  mustard. 

In  1892,  the  experiments  were — fallow,  peas  (both  without  nitrogen- 
ous manure,  with  mustard  meal,  and  with  nitrate),  peas  and  mustard 
mixed  (with  and  without  nitrate),  haricots  (with  and  without 
nitrate),  oats,  oats  and  clover  mixed,  and  mustard  (all  with  nitrate). 
One  of  the  fallow  pots  had  also  mustard  oil.     The  object  of  sowing 
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mustard  with  clover,  and  of  manuring  with  mustard  meal,  was  to 
ascertain  whether  the  presence  of  mustard  had  any  injurious  effect 
on  the  soil  organisms  and  consequently  on  nitrogen  lixation.  By 
growing  oats  and  clover  together,  it  was  thought  possible  that  the 
abstraction  of  combined  nitrogen  by  the  oats  might  induce  an  in- 
creased assimilation  by  the  leguminous  plant.  The  fallow  soils 
showed  a  gain  of  nitrogen  with  the  exception  of  those  which  had 
mustard  oil  and  mustard  meal,  which  lost,  probably  owing  to  the  in- 
jurious effect  of  mustard  on  thealgaB.  On  the  other  hand,  neither  the 
mustard  plants  growing  with  the  Leguminosce  nor  the  mustard  meal 
had  any  effect  on  nodule  production.  In  all  the  vegetation  experi- 
ments there  was  a  loss  of  soil  nitrogen  but  a  gain  of  total  nitrogen. 
Owing  to  the  presence  of  algae  in  the  fallow  pots,  no  comparison  can 
be  made  between  pots  with  and  without  vegetation.  As  before,  the 
peas  collected  nitrogen,  and  to  a  greater  extent  in  absence  than  in 
presence  of  nitrate.  Owing  to  the  richness  of  the  soil,  the  clover 
grown  with  oats  did  not  fix  nitrogen  to  any  extent,  as  is  shown  by 
comparing  the  results  with  those  obtained  with  oats  alone.  Oats 
with  nitrate  collected  more  nitrogen  than  peas  with  nitrate,  whilst 
mustard  collected  on  the  average  twice  as  much  as  the  peas. 
Peas  and  mustard  mixed  fixed  the  greatest  amount  of  nitrogen, 
especially  in  those  pots  to  which  nitrate  was  applied ;  in  these 
pots  the  fixation  was  raised  70  per  cent,  over  that  of  the  unman ured 
pots.  There  is  evidence  that  the  excess  of  total  nitrogen  of  the 
mustard  and  peas  over  that  of  the  peas  grown  alone  is  due  to  the 
mustard  and  not  to  increased  assimilation  by  the  peas. 

It  is  concluded,  as  established,  that  there  is  only  a  difference  in 
degree  between  the  nitrogen-fixing  power  of  the  leguminous  and  the 
non-leguminous  plants  ;  and  it  is  probable  that  Frank's  theory  that  all 
green  plants  assimilate  free  nitrogen  is  correct.  The  essential  difference 
is  that  peas  grow  well  and  assimilate  nitrogen  when  grown  in  soil 
poor  in  nitrogen,  whilst  in  the  case  of  non-leguminous  plants,  fixation 
is  more  or  less  dependent  on  the  application  of  nitrogenous  manure. 
This  accounts  for  the  negative  results  obtained  with  non-leguminous 
plants  by  Hellriegel  and  others,  who  employed  sand  free,  or  nearly  so, 
from  nitrogen,  sometimes  without  and  sometimes  with  very  sparing  ad- 
dition of  nitrate.  Plenty  of  combined  nitrogen  must  be  given  to  these 
plants  before  they  can  assimilate  free  nitrogen,  whilst  Leguminosce 
only  require  to  be  infected  with  nodule  bacteria.  As  regards  green 
manuring,  a  leguminous  plant  alone,  mustard  alone,  or  a  mixture  of 
the  two,  may  be  employed  according  to  the  conditions. 

The  method  of  analysis,  which  was  carried  out  with  great  care,  and 
the  rather  elaborate  method  of  determining  the  error  of  analysis  are 
given  in  detail.  Large  numbers  of  determinations  were  made  in  each 
case.  As  regards  the  experiments  themselves,  the  most  important  errov 
was  the  introduction  of  combined  nitrogen  by  exposure  to  rain  ;  it  is 
thought,  however,  that  this  is  not  at  all  considerable,  but  it  will  be 
avoided  in  future  experiments.  No  attempt  was  made  to  ascertain  the 
part  played  by  the  soil  algae,  as,  at  the  time  the  experiments  were  made, 
the  author  was  not  aware  of  their  importance.  The  gains  found  in 
the  vegetation  pots  of  1892,  as  compared  with  the  fallow  pots,  can,  at 
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any  rate,  not  be  dne  to  algae.  It  is  suggested  as  possible  tbat  the 
gain  of  nitrogen  in  the  pots  sown  with  mustard,  &c.,  may  have  been 
due  to  the  co-operation  of  micro-organisms,  but  further  experiments 
will  be  required  to  decide  this  point.  .  N.  H.  M. 

Assimilation  of  Free  Nitrogen  by  White  and  Black  Mustard. 
By  J.  P.  LOTSY  (Exper.  Stat  Bui,  No.  18,  1894).— White  and  black 
mustard  were  grown  in  pots  in  pure  sand  with  minerals,  and  in  water 
culture,  both  with  and  without  nitrate.  In  the  presence  of  combined 
nitrogen,  the  plants  all  grew  well,  and  developed  completely ;  but 
where  no  nitrate  was  given,  the  growth  was  slight,  and  the  water 
culture  plants  died.  The  black  mustard,  however,  which  was  grown 
without  nitrate,  developed  more  than  the  white  mustard  grown  under 
the  same  conditions,  indicating  nitrogen-fixation.  This  may  possibly 
be  due  to  the  vegetation  of  algae. 

Experiments  made  with  the  same  plants,  with  and  without  nitrate 
under  conditions  of  sterilisation,  showed  that  whilst  the  nitrate 
plants  grew  well,  those  to  which  no  combined  nitrogen  was  given 
failed.  Neither  of  the  two  species  is,  therefore,  able  to  live  in  ab- 
sence of  combined  nitrogen. 

Sketches  of  the  plants  at  different  periods  of  growth,  and  of  the 
apparatus,  are  given.     No  analyses  are  recorded.  N.  H.  M. 

Functions  of  Hops  used  in  the  Dry-Hopping  of  Beer.    By 

H.  T.  Beown  and  G.  H.  Morris  (Trans.  Inst.  Brew.,  6,  94—106).— 
The  secondary  fermentation  which  is  brought  about  by  adding  a 
small  quantity  of  hops  to  finished  beer  may  be  due  to  the  occurrence 
in  the  hops  of  a  fermentable  sugar,  an  adherent  "wild  yeast,"  or  an 
enzyme  capable  of  hydrolysing  the  amylo'ins  and  dextrin  of  the  beer. 
The  phenomenon  is  found  by  the  author  to  be  mainly  due  to  the  last- 
named  cause.  The  enzyme  is  present  in  greatest  quantity  in  the  hop 
strobiles,  but  also  occurs  in  the  leaves  and  seeds  of  the  plant  (com- 
pare also  Trans.,  1893,  604).  It  was  not  isolated,  for  when  the  dried 
tissues  are  treated  with  a  comparatively  small  quantity  of  water, 
suflScient  tannin  is  extracted  to  prevent  the  enzyme  passing  into  solu- 
tion ;  when,  however,  a  large  quantity  of  water  is  used,  the  tannin 
forms  such  a  dilute  solution  that  it  exerts  little  or  no  effect  on  the. 
enzyme,  which  diffuses  at  a  much  slower  rate.  A.  R.  L. 

Invertase  in  Bananas.  By  F.  Mieran  (CJiem.  Zeit.,  17,  1283). — 
Ripe  bananas  contain  invertase.  An  aqueous  extract  of  the  fruit 
made  at  ordinary  temperatures,  and  afterwards  digested  at  55°,  is 
lasvogyrate  [oc'jo  =  —7 '15° ;  a  similar  extract  made  at  100°  is  dextro- 
gyrate [cx,]d  =  -t-17'49".  Cane  sugar  in  solution  is  hydrolysed  by 
treatment  with  the  ripe  fruit,  in  one  instance  the  rotatory  power 
[a]D  =  -|-99*6°  and  —11*22°,  before  and  after  the  experiment  respec-- 
tively.  J.  B.  T. 

Chemical  Properties  of  the  Alcoholic  Extract  of  Beer  Yeast. 
By  J.  DE  Eey-Pailhade  {Compt,  rend.,  118,  201— 203).— 100  grama 
VOL.  LXVI.   ii.  17 
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of  young  pressed  yeast  containing  20  per  cent,  of  dry  matter  is  sus- 
pended ill  55  grams  of  water  containing  a  small  quantity  of  glucose, 
and  45  grams  of  alcobol  of  90°  is  added  in  successive  small  portions. 
A  flask  is  filled  completely  with  this  mixture,  stoppered,  and  allowed 
to  remain  at  0°  with  occasional  agitation  for  three  days.  The  con- 
tents are  then  filtered,  and  the  filtrate  passed  through  a  d'Arsonval 
sterilising  cylinder,  and  collected  in  a  sterilised  flask,  which  is  made 
vacuous  in  order  to  remove  the  dissolved  carbonic  anhydride  from  the 
liquid. 

The  liquid  thus  obtained  contains  about  2*2  per  cent,  of  alcohol,  is 
slightly  acid,  and  is  free  from  living  organisms.  When  brought  in 
contact  with  sulphur,  there  is  immediate  formation  of  hydrogen 
sulphide  ;  when  heated  at  45°  in  a  sterihsed  and  vacuous  flask,  carb- 
onic anhydride  is  formed ;  when  allowed  to  remain  in  contact  with 
air,  oxygen  is  absorbed,  and  carbonic  anhydride  is  formed. 

The  alcoholic  extract  contains  a  considerable  quantity  of  philo- 
thion,  and  attention  is  called  to  the  similarity  between  the  properties 
of  this  extract  and  those  of  extracts  obtained  from  animal  tissues. 

C.  H.  B. 

Crystalloids  of  Protein.  By  G.  Stock  (Ann.  Agron.,  20,  105 — 
106;  from  Ber.  Sachs.  Ges.  Wiss.  Math.  Fhys.,  150,  638).— Acidified 
pepsin  solution  and  a  solution  of  pancreatin  containing  sodium  car- 
bonate both  dissolve  crystalloids  of  protein.  The  crystalloids  dis- 
appear generally  immediately  before  the  death  of  leaves.  Their  pro- 
duction and  solution  does  not  seem  to  be  affected  by  light.  On  grow- 
ing plants  in  nutritive  solutions,  it  was  found  that  by  withholding 
assimilable  nitrogen,  the  crystalloids  may  be  made  to  disappear, 
whilst  the  addition  of  nitrogen  in  a  suitable  form  causes  their  reap- 
pearance. In  presence  of  plenty  of  nitrogen,  a  diminution  in  the 
quantity  of  calcium  causes  a  considerable  accumulation  of  crystal- 
loids. In  the  case  of  plants  grown  without  lime,  crystalloids  appear 
in  parts  of  the  plants  where  they  never  occur  under  normal  condi- 
tions. Crystalloids  form  in  juices  of  leaves  floated  for  some  time 
on  solutions  rich  in  nitrogen.  I^.  H.  M. 

Physiological  Function  of  Calcium  and  Magnesium  Salts 
in  the  Vegetable  Organism.  By  0.  Loew  {Ann.  Agron.,  20, 
108—111 ;  from  Flora,  1892  ;  Bat.  Genir.,  51,  152).— Calcium  is  pre- 
sent in  plants  as  a  precipitant  for  oxalic  acid,  and  also  as  a  proto- 
plasmic compound  in  the  chlorophyll  grains.  This  is  why  the 
greenest  parts  of  the  plant  contain  most  of  the  calcium,  and  is  also  a 
reason  why  those  plants  which  produce  no  oxalic  acid  still  require 
lime. 

Potassium  oxalate  is  extremely  poisonous  towards  green  plants, 
and  causes  remarkable  changes  in  the  chloroplast,  of,  for  instance, 
Spirogyra  majuscula,  and  a  whole  series  of  other  alg£e.  It  has  no 
effect  on  mushrooms.  Potassium  tartrate  and  sulphate  have  no  ap- 
preciable effect.  It  is  suggested  that  the  oxalic  present  in  plants 
liberates  the  lime  from  the  protoplasmic  compound  causing  the 
modified  chlorophyll  grains  to  swell — that  was  the  effect  observed 
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-ander  the  influence  of  potassium  oxalate — and  the  albumen  to  pass 
from  the  active  to  the  passive  state.  Oxalic  acid  itself  is  by  far  the  most 
poisonous  organic  acid  towards  plants  ;  a  0'004  per  cent,  solution 
causes  the  nucleus  to  swell,  and  to  become  opaque.  It  seems  likely 
that  calcium  compounds  have  an  important  part  in  the  nucleus,  that 
a  compound  of  calcium  with  nuclein  forms  the  framework  of  the 
nucleus.  If  this  is  the  case,  the  nuclei  of  lower  fungi  must  be  differently 
constituted,  as  oxalic  acid  has  no  effect  on  them.  If  it  is  admitted 
that  such  calcium  compounds  exist,  the  important  effect  of  calcium  in 
the  transport  of  starch  becomes  more  intelligible. 

With  regard  to  magnesium,  the  first  question  which  arises  is  why 
it  cannot  be  replaced  by  calcium.  The  reason  is  probably  that  mag- 
nesia is  a  very  feeble  base,  and  can  be  much  more  readily  separated 
from  acids  than  is  the  case  with  lime.  This  explains  the  in- 
jurious effect  of  magnesium  salts  when  given  alone  to  plants.  Calcium 
salts  when  present  prevent  any  injurious  effect  from  magnesium  salts, 
whilst  sodium  and  potassium  salts  remain  without  effect ;  the  mag- 
nesium salts  then  show  their  nutritive  property,  which  depends  on 
the  ease  with  which  they  give  up  their  acids,  especially  phosphoric 
acid.  The  tertiary  phosphate  of  magnesium  accumulates  where  the 
nuclein  and  lecithin  are  produced,  and  hence  magnesia,  like  phos- 
phoric acid,  follows  the  prote'ids  which  accumulate  in  the  seeds. 
This  only  holds  good  in  the  case  of  green  plants.  Just  as  in  the 
case  of  lower  vegetation,  oxalates  are  not  injurious,  so  also  mag- 
nesium salts  have  no  injurious  effect  on  them  in  absence  of  lime. 

N.  H.  M. 

Substitution  of  Strontium  for  Calcium  as  Plant  Food.  By 
E.  Haselhoff  (Landw.  Jahrh.,  22,  851 — 861). — Hitherto  experiments 
on  the  substitution  of  strontium  for  calcium  have  only  been  made 
with  animal  food.  Papillon  ((7omj9^.  rend..,  71,  372)  showed  that  such 
a  substitution  may  take  place  in  bones.  This  was  disputed  by  Weiske 
(^Zeit.  Biol.,  8,  239).  J.  Konig,  however  (Landw.  Jahrh.,  3,  421),  in 
experiments  with  rabbits  came  to  the  same  conclusions  as  Papillon. 

As  regards  plants,  no  experiments  had  as  yet  been  made,  although 
the  question  is  one  of  some  importance  to  agriculture,  especially  in 
Westphalia,  where  some  soils  contain  considerable  amounts  of  stron- 
tianite.  The  author  grew  barley  and  beans  in  a  poor  sandy  soil,  to 
which  calcium  and  strontium  carbonates  respectively  were  added  ;  he 
also  grew  beans  and  maize  in  nutritive  solutions  containing  calcium 
and  no  strontium,  and  vice  versa.  The  results  show  that  strontium 
has  no  injurious  action  on  plants  ;  that  it  is  taken  up  by  plants,  and 
seems  to  take  the  place  of  lime  ;  and  that  it  replaces  lime  only  when 
the  supply  of  lime  and  other  substances  are  no  longer  adequate  for 
the  wants  of  the  vegetable  organism.  N.  H.  M. 

Ash  Constituents  of  the  Coffee  Tree.  By  F.  W.  Dafert 
{Landw.  Jahrh.,  23,  27 — 45). — The  analyses  were  made  in  the  Agri- 
cultural Institute  of  Sao  Paulo,  Brazil,  the  common  coffee  tree  of  the 
country  being  employed.    The  percentage  results  are  given  on  p.  208. 

It  is  noteworthy  that  the  percentage  of  potash  increases  with  the 
distance  of  the  organ  from  the  root,  being  highest  in  the  leaves,  and 
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that  the  lime  is  highest  in  the  root,  and  diminishes  with  the  distance 
from  the  root. 


Pure   ash   in   air   dry 

substance 

In  pure  ash — 

KoO  

NajO 

CaO 

MgO 

I^eoOa 

PA 

SO3 

SiOo 

CI 


Roots. 


4-78 

28-24 
3-28 

18-99 
8-58 

12-95 
4-21 
4-61 

16-37 
1-63 


Steins. 


1-44 

44-03 
1-92 

18-99 
9-35 
1-91 
4-49 
2-10 

(0  -45) 

(0  -24) 


Branches. 


3-25 

49-20 
0-58 

33-03 
7-62 
2-08 
4-52 
1-94 
0-83 
0-61 


Leaves. 


5-10 

56-48 
1-43 

21-65 
6-57 
0-90 
6-07 
3-51 
2-17 
0-51 


Hustj 


3-80 

54-46 
2-03 

10-20 
4-35 
5-61 
4-44 
2-98 

13-67 
0-60 


Beans. 


2-84 
62-9^ 

5-18. 

11-45- 
0-57 

14 -IG 
5-05 
0-30 
0-33 


N.  H.  M. 

Physiological  Action  of  Tellurous  Acid.  Bj  T.  Bokoknv 
(^Ghem.  Zeit.,  17,  1598 — 1599). — The  aqueous  solution  of  this  sub- 
stance has  no  action  on  various  algae  and  infusoria.  Its  solubility  in 
water  is  very  small,  and  may  be  assisted  by  the  addition  of  dipotas- 
sium  phosphate.  Under  these  circumstances,  the  solution  is  harmless 
to  the  organisms  in  question,  and  the  histological  appearances  in  cells, 
nuclei,  chlorophyll  granules,  &c.,  are  described  as  perfectly  normal. 

Selenious  acid  is  more  poisonous,  and  sulphurous  acid  more  poisoin- 
ous  still.  W.  D.  H. 

Injurious  Action  of  Nickel  on  Plants.  By  E.  Haselhoff 
(Landw.  Jahrh.,  22,  862 — 867). — Three  soils  from  meadows  whicl* 
had  been  irrigated  with  contaminated  waters,  were  found  to  contain 
copper  oxide  (0  63,  0-89,  and  2-05  per  cent.),  zinc  oxide  (0-95,  0-83^ 
and  0-60  per  cent.),  and  nickel  oxide  (0-12,  0'20,  and  0-15  per  cent., 
reckoned  in  soi]  dried  and  free  from  humus).  In  order  to  ascertain 
the  effect  of  nickel  on  plants,  horse  beans  and  maize  were  grown  in 
nutritive  solutions  to  which  nickel  sulphate  was  added  in  various 
amounts,  containing  from  2*5  to  50  milligrams  of  nickel  oxide  per 
litre.  The  smallest  amount  (2-5  milligrams  per  litre)  was  sufficient 
not  only  to  stop  growth  but  to  kill  the  plants.  N.  H.  M. 


Composition  of  Algae  and  other  Marine  Plants  of  the  Coast 
of  Algeria.  By  J.  A.  Muller  (Ann.  Agron.,  20,  &2— 91).^ — In  the 
coast  districts  of  Algeria,  algae  are  employed  for  manuring..  They  are 
first  exposed  to  rain  to  wash  out  the  salt,  and  dried  in  the  sun,  or  else 
applied  directly  after  they  are  sufficiently  washed  out.  Sometimes  after 
being  washed  by  rain  they  are  burnt,  and  the  more  or  less  carbona- 
ceous ash  used  as  manure.  The  plants  examined  by  the  author  were 
collected  at  the  Cape  of  Acrata,  near  Guyotville.  Eleven  species  were 
examined,  and  the  results  of  the  nitrogen  estimations  and  ash  analyses 
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are  tabulated  in  the  original.  The  nitrogen  varied  from  0*75  to  1*83 
per  cent,  of  the  dry  matter  in  different  species.  N.  H.  M. 

Digestibility  and  Nutritive  Value  of  various  Grains.    By  H. 

Weiske  (Landw.  Versuchs-Stat.,  43,  207 — 222). — It  has  already  been 
shown  that  oats  are  digested  by  rabbits  in  varying  aoaounts,  being 
piost  thoroughly  digested  where  small  amounts  were  consumed 
(Laiidw.  Jahrb.,  121,  791,  and  Abstr.,  1893,  ii,  132).  The  experiments 
now  described  were  made  with  sheep,  which  were  first  fed  with  500 
grams  of  air-dried  oats  daily.  This  experiment  lasted  for  about  a 
week,  when  they  had  to  be  discontinued  as  the  sheep  began  to  leave 
some  of  the  food  uneaten.  During  the  experiment,  the  sheep  took  very 
little  water ;  instead  of  about  2'5  parts  of  water  to  1  of  dry  food, 
which  is  the  usual  amount,  the  consumption  of  water  to  dry  food  was 
only  1"2  and  0*8  :  1.  The  production  of  urine  was  very  small,  espe- 
cially in  the  case  of  sheep  No.  2  (average  40  c.c.  daily)  ;  but  the 
percentage  of  water  in  the  faeces  was  high,  especially  towards  the  end 
of  the  experiment.  Deducting  the  amounts  of  the  various  constituents 
of  the  faeces  from  those  of  the  500  grams  of  oats  given  daily,  the 
following  percentage  amounts  are  found  to  be  digested  by  the  sheep 
i  and  2. 

Dry  Nitrogenous       Ether  Crude       Non-nitrogen* 

matter.  matter.  extract.  fibre.  ous  extract. 

1 79-5  78-4  88-3  52-9  86*4 

2 72G  61-3  851  483  81-5 

Sheep  IS"©.  1  digested  the  oats  in  the  quantity  given  better  than  the 
large  amount  previously  given  (Ion.  cii.)  ;  sheep  No.  2  digested  more 
fat  and  crude  fibre  with  the  less  amount  of  food,  but  not  so  much 
nitrogeneous  matter.  It  is  probable  that  the  nature  of  the  individual 
sheep  has  a  good  deal  of  influence  on  the  results.  Much  depends  on  the 
more  or  less  complete  chewing  of  the  food,  which,  in  this  case  although 
sufficiently  nourishing,  is  very  much  wanting  in  bulk. 

Experiments  were  next  made  in  which  the  amounts  of  barley  and 
rye  digested  by  rabbits  were  determined.  The  results,  together  with 
those  previously  obtained,  show  that,  under  similar  conditions,  rabbits 
digest  oats  better  than  either  barley  or  rye,  as  regards  the  two  most 
important  constituents,  protein  and  fat.  The  difference  in  the  per- 
centage amounts  digested  is  shown  in  the  following  table. 


Dry 

Organic 

Crude 

Nitrogen 

matter. 

matter. 

Protein. 

Fat. 

fibre. 

free  extract. 

Ash. 

Oats 

73-7 

74-5 

80-2 

93-8 

21-6 

79-5 

46-4 

Barley . . 

84-0 

85-4 

67-7 

86-3 

251 

91-2 

51-2 

Rye 

84-4 

85-4 

63-0 

76-3 

18-5 

91-2 

34-4 

The  percentages  obtained  with  barley  are  lower  as  regards  proteids 
and  fats  than  those  given  by  Wolff  for  horses  and  sheep,  whilst  the 
non-nitrogenous  extract  is  higher. 

The  value  of  oats  is,  compared  w^ith  barley  and  rye,  probably  due 
in  part  to  the  greater  digestibility  of  its  proteids  and  fat. 

N.  H.  M. 
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Influence  of  Nitrogenous  Manures  on  Grass.  By  Woods  and 
Phelps  {Bied.  Centr.,  1894,  90— 91).— During  1890—92,  nitrogenous 
manures  were  applied  to  unmanured  land  on  which  the  crop  growing 
consisted  mainly  of  Timothy,  smooth-stalked  meadow  and  Fiorin 
grasses,  whereby  an  increase  of  yield  was  obtained,  whilst  on  a  plot 
treated  with  minerals  only,  the  clovers  were  increased.  In  addition  to 
the  increase  of  yield  of  hay  produced  by  the  nitrogen,  the  composi- 
tion was  also  affected,  as  a  higher  percentage  of  proteids  was  obtained. 
On  the  plot  manured  with  minerals  (bone  superphosphate  and 
potassium  chloride),  the  proteids  were  highest  owing  to  the  extra 
growth  of  the  clovers.  Excessive  nitrogenous  manuring  is  wasteful. 
Thus  a  plot  which  in  the  three  years  had  received  84  kilos,  of  nitro- 
gen yielded  hay  containing  139  kilos,  of  nitrogen,  but  another  plot 
which  had  received  252  kilos,  only  returned  229*8  kilos,  of  nitrogen 
in  the  hay.  E.  W.  P. 

Efficiency  of  the  most  important  Preservatives  of  Stable 
Manure.  By  H.  Immendorff  (Journ.  f.  Landw.^  41,  1 — 56). — The 
object  of  the  experiments  was  to  ascertain  the  effect  of  different 
balcium  phosphates  mixed  with  gypsum  on  the  decomposing  manure. 
For  this  purpose,  damp  meat- meal  and  blood-meal,  mixed  with  ground 
grass  or  clover  leaves,  were  treated  with  mixtures  of  the  pure  calcium 
salts  mixed  with  gypsum,  at  a  constant  temperature  of  30°,  in  a 
suitable  apparatus,  so  that  the  changes  could  be  observed,  and  gaseous- 
products  collected.  The  two  substances,  meat-meal  and  blood-meal, 
were  selected  rather  than  faeces  and  urine,  owing  to  the  greater  ease 
with  which  accurate  analyses  of  them  can  be  obtained.  After  observ- 
ing the  effect  of  pure  salts,  experiments  with  commercial  phosphatic 
manures  were  made.  The  apparatus  was  similar  to  that  employed  in- 
earlier  experiments  (Abstr.,  1892,  374),  but  somewhat  simpler. 

In  the  first  series,  15  grams  of  meat-meal  mixture  (containing 
0"6848  gram  of  nitrogen)  was  used  for  each  experiment ;  in  the  second 
series,  15  or  10  grams  of  blood-meal  mixture  (containing  N  =  0'66G 
and  0*444  gram).  In  both  series,  an  equal  weight  of  gypsum 
was  added,  besides  the  phosphates.  In  the  third  series,  blood- 
meal  mixture  (20  grams)  was  mixed  with  a  phosphatic  manure  alone. 
Tables  are  given  showing  the  total  and  final  amounts  of  nitrogen,  the 
final  amount  of  nitric  nitrogen,  and  the  final  amounts  of  nitrogen  as 
ammonia  remaining  in  the  material  experimented  on,  and  as  that  col- 
lected in  the  receiver,  representing  the  loss  which  would  take  place 
in  the  open  air.  As  regards  changes  in  the  total  nitrogen,  there  was 
in  no  case  (in  the  20  experiments)  a  loss  which  could  not  be  accounted 
for  by  the  experimental  error,  and  only  in  two  cases  a  gain. 

The  table  on  page  211  shows  the  percentage  of  the  nitrogen 
as  ammonia  which  volatilised  (which  is  the  most  important  of  the 
results),  and  the  nitrogen  as  ammonia,  which  was  fixed.  Series  I 
includes  Nos.  1 — 8 ;  Series  II,  9 — 12  ;  and  Series  III  the  rest. 

The  experiments  13  to  20  were  made  iu  pairs,  alike  as  regards 
minerals  added,  but  different  as  regards  amount  of  ventilation, 
Nos.  14,  16,  18,  and  20  being  very  slightly  ventilated. 

*As  regards  nitric  nitrogen  at  the  end  of  the  experiment,  none  was 
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Nitrogen  as  ammonia. 


Volatilised. 


Fixed. 


13. 
14. 

15. 
16. 

17. 

18. 

19. 
20. 


Ca3(P04)2(3) 

a-5) 

Ca2Ho(P04)2:(P205  =  1-8) 

(       „       0-0) 

CaH4(P04)o(P205  =  0-6) 

(       „       0-3) 

H3PO4(0-551) 

„       (0-276)   

Ca2H2(P04)2-(P205  =  1-8) 

(       „       0-75) 

H3PO4(0'455) 

No  phosphate ♦ 

Containing  P2O5.  (a)  8*99,  (J)  3-33,  (c)  1-92* 
„  (a)  9-62,  (b)  2-96,  (c)  6-2. . 
„       (a)  8-11,  (6)  1-72,  (c)  6-2  . 

3J  J>  J)  J>  J>  • 

„       (a)  13-83,  (i)  1-73,  (c)  ll'S 


7-75 
9-43 

14-46 
13-36 

2-40 
6-98 

4-81 
11  -84 


67-96 
59-46 

58-69 
60-69 

62-11 
56-08 

62-75 
63-60 


6-25 
1-11 

0-79 
7-21 


31-26 
46-41 

48-22 
39-21 


7-13 
1-29 

0-0 
0-0 

0-0 
0-0 

0-0 
0-0 


35-98 
34-20 

44-22 
40  •54. 

28-68 
22-79 

4«-52 
50-17 


*  (a)  total,  (b)  soluble  in  citric  acid,  (c)  soluble  in  water. 

found  in  experiments  1 — 12,  and  16,  whilst  in  the  other  experi- 
ments the  following  amounts,  in  percentages  of  total  nitrogen,  were 
found.  (13),  1-39;  (14),  0-40;  (15),  0-60;  (17),  1-94;  (18),  1-23; 
(19),  1-59 ;  (20),  1-15.  The  greatest  amounts  of  nitrate  were 
therefore  formed  when  the  ventilation  was  greatest.  Its  production 
is  clearly  not  necessarily  attended  with  a.  loss  of  nitrogen. 

The  results  of  the  experiments  show  that  the  fixing  power  of 
gypsum  for  the  ammonia  of  decomposing  organic  matter  is  consider- 
ably increased  by  free  phosphoric  acid  and  calcium  monophosphate, 
that  is,  by  phosphates  soluble  in  water.  Tricalcium  and  dicalcium 
phosphates  are  without  effect.  Superphosphate  gypsum  loses  its 
fixing  power  to  some  extent  through  the  water  soluble  phosphate 
becoming  insoluble  (soluble  in  citric  acid),  but  not  appreciably. 
It  also  seems  to  hinder  the  processes  which  give  rise  to  the  elimina- 
tion of  free  nitrogen.  Stassfurt  salts  suppress  ammonia  production 
to  some  extent,  but  seem  to  increase  loss  of  free  nitrogen.  Kainite 
enriches  the  manure  in  potash  and  magnesia,  and  preserves  the 
organic  matter;  but  it  is  said  to  injure  the  hoofs  of  animals,  and 
injures  the  manure  for  certain  crops.  Kainite  and  superphosphate 
gypsum  gave  good  results,  preventing  both  loss  of  ammonia  and  of 
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free  nitrogen ;  the  presence  of  superphosphate  gypsum  seems  to  com- 
pensate for  the  otherwise  bad  effect  of  the  kaiiiite.  The  addition 
of  chalk  to  decomposing  organic  matter  nearly  always  causes  great 
production  and  loss  of  ammonia.  N.  H.  M. 

Changes  in,  and  Effects  of,  Irrigating  Water.  By  E.  Fricke, 
E.  Haselhoff,  and  J.  Konig  (Landiv.  Ja/irh.,  22,  801 — 849). — In 
former  communications,  the  effects  of  various  waters  under  various 
systems  of  meadow  cultivation  were  discussed  (ibid.,  6,  287  ;  8,  605 ; 
11,  151 ;  and  14,  177).  In  the  present  paper,  the  results  of  experi- 
ments with  the  same  water  on  various  soils  are  given. 

A.  Irrigation  with  Ordinary  Water. — The  experiments  were  con- 
ducted in  large  cases  built  of  stone  and  cement.  These  were  more 
than  half  filled  with  gravel,  over  which  was  the  layer  of  sandy,  loamy, 
calcareous,  and  peaty  soil  respectively.  There  were  three  cases  for 
sandy  soil  irrigated  (a)  with  the 'same  amount  of  (Miinster)  water  as 
the  other  cases  ;  (6)  twice  the  usual  amount ;  and  (c)  the  same  amount 
of  Miinster  water,  but  diluted  with  distilled  water.  This  was  to 
ascertain  the  effect  of  a  pure  water  as  compared  with  the  Miinster 
water  alone,  which  is  very  rich  in  minerals.  The  temperature  of  the 
soils  at  different  depths  was  observed,  and  there  were  arrangements 
for  collecting  drainage.  The  boxes  were  irrigated  first  in  July,  1885 
(the  year  after  the  grass  was  sown),  and  at  five  subsequent  periods, 
of  which  the  last  was  June,  1887.  The  irrigation  was  for  about  four 
days  at  a  time.  The  surface  drainage  and  that  which  passed  through, 
the  soil  were  examined.  Tables  are  given  for  each  period,  showing 
the  amount  and  composition  of  the  water  applied,  as  well  as  the  sur- 
face and  other  drainage  from  each  soil.  As  regards  the  surface 
drainage,  the  amount  of  oxygen  it  contains  is  less  than  the  original 
water,  the  decrease  being  greatest  in  the  case  of  soils  which  contain 
the  most  organic  matter.  The  carbonic  anhydride  and  lime  go 
together.  The  lime  decreased  considerably  in  the  case  of  peaty 
soil,  and  slightly  in  the  case  of  sandy  soil,  whilst  in  passing  over 
calcareous  and  loamy  soils  the  water  became  richer  in  lime.  Magnesia, 
on  the  other  hand,  was  taken  up  by  the  water  from  the  peaty  soil^ 
and  deposited  to  a  slight  extent  in  all  the  other  soils.  In  every  case, 
the  water  lost  a  good  deal  of  nitric  acid.  The  nutritive  matters  of 
irrigating  water  are  not  absorbed  to  any  extent  by  the  soil,  but  mainly 
by  the  plant  directly,  and  the  loss  or  gain  in  any  constituent  will 
depend  on  the  wants  of  the  plant  and  the  presence  of  an  excess  or 
deficiency  of  the  constituent  in  the  soil.  In  warm  weather,  the  sur- 
face drainage  takes  up  more  organic  matter,  but  not  always  more 
carbonic  anhydride,  than  in  cold  weather;  in  the  case  of  peaty  and 
sandy  soils,  which  are  poor  in  lime,  the  summer  drainage  contains 
less  carbonic  anhydride  (and  less  lime)  than  the  winter  drainage.  On 
the  other  hand,  the  surface  drainage  from  the  loamy  and  calcareous  soils 
is  richer  in  lime  in  warm  than  in  cold  weather.  The  quantity  of  nitrates 
is  greater  in  summer  drainage  (except  in  the  case  of  the  loam)  than 
in  winter  drainage  ;  generally  poor  soils  will  respond  most  to  irriga- 
tion, especially  when  vegetation  is  most  active.  Frequent  but  slight 
irrigation  (to  avoid  surface  drainage)  during  summer  is  recommended. 
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Niglit  surface  drainage  contained  more  organic  matter  than  the  day 
drainage,  probably  due  to  a  greater  secretion  of  organic  matter  from 
tbe  roots  during  the  night.  The  peaty  and  sandy  soil  drainage  con- 
tained less  lime  in  the  day  time  than  in  the  night,  whilst  the  reverse 
holds  good  in  the  case  of  the  calcareous  and  loamy  soils.  The  drain- 
age through  the  soil  generally  behaves  like  tbe  surface  drainage. 
It  contains  less  nitric  acid  than  the  surface  drainage,  showing  that 
the  deeper  roots  take  up  considerable  amounts  of  food ;  and  there  is 
a  general  diminution  of  bases,  that  is  to  say,  for  1  part  of  base  the 
drainage  contains  more  acid  than  the  irrigating'  ^ater  and  the  sur- 
face drainage.  The  following  numbers  show  the  amount  of  acid  to 
100  base  (1)  in  the  surface  drainage,  and  (2)  in  the  drainage. 


Peaty  soil. 

Calcareous  soil. 

Loamy  soil. 

Sandy  soil. 

.       167 

166 

165 

169 

.      179 

168 

165 
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The  relation  in  the  water  as  applied  was  100 :  164. 

There  is  no  definite  relation  between  evaporation  and  kind  of  soil, 
evaporation  depending  chiefly  on  the  amount  of  vegetation,  sunshine, 
and  the  wind  (compare  Masure,  Landio.  Jahrh.,  1882,  191 ;  Eser,  ihid.y 
1885,  208;  Battelli,  II  Nuovo  Cimanto,  1890,  [3],  28,  247).  Com- 
parative experiments  were  made  on  the  evaporation  from  a  surface  of 
water,  from  a  soil  containing  65  percent,  of  the  total  amount  of  water 
it  would  hold,  and  from  soil  sown  with  grass.  The  relations  in  amount 
of  evaporation  were  100  :  65  :  202. 

The  amount  and  composition  of  the  grass  cut  in  1886  and  1887  are 
given,  as  well  as  that  in  1888  after  irrigation  with  sewage  water. 
As  regards  the  crops  of  1886  and  1887,  the  results  show  that  the  soils 
lost  both  nitrogen  and  potash,  the  amounts  of  these  two  constituents 
of  the  irrigating  water  being  insufficient.  Lime  was  deposited  both 
in  the  peaty  and  sandy  soils,  but  the  calcareous  and  loamy  soils  both  lost 
lime.  In  the  case  of  magnesia,  just  the  opposite  takes  place.  Sulph- 
uric acid  was  deposited  in  every  case  in  excess  of  the  amount  found 
in  the  produce  ;  it  is  probable  that  it  was  taken  up  by  the  roots  as  a 
reserve  for  future  growth.  The  behaviour  of  lime  and  magnesia  in- 
dicates a  similar  storing  by  the  roots.  The  produce  obtained  under 
the  influence  of  sewage  water  was  richer  in  nitrogen,  potash,  and 
phosphoric  acid  than  that  of  the  two  previous  years. 

The  soils  which  benefit  most  in  ordinary  irrigation  are  the  poor 
sandy  soils  ;  peaty  soils  are  also  improved,  especially  by  water  rich 
in  lime  (compare  Fleischer,  Hanriov.  Landw.  u.forstw.  Zeit.,  1884,  841 ; 
Egger,  Chem.  Gentralbl.,  1887,  525,  and  Trost.  Ann.  Soc.  Geol.  Belg.y 
11,  123). 

B.  Irri(jation  with  Sewage  Water. — These  experiments  were  similar 
to  those  described  above.  The  four  different  soils  were  employed. 
The  sewage  was  mixed  with  tap  water  in  the  proportion  80:585. 
There  were  four  applications  from  November,  1887,  to  March,  1889. 
The  following  table  shows  the  average  composition  of  the  water  as 
applied,  and  of  the  drainage,  in  milligrams  per  litre. 
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Sewage 
water 
applied. 


O2  required  for  oxidation. . 

COo 

CaO 

MgO 

K2O 

Na.O  

cr. 

HNO3 

SO3 

P265... 

Ammoniaeal  nitrogen   . . . . 
Organic  nitrogen 


125 

490 

122 

15 

66 

99 

134 

18 

63 

14 

119 

31 


2 

7 
4 
5 
3 
2 
4 
8 
2 
0 

1} 


Drainage. 


Peaty 

soil. 


14-2 

106-5 

121-0 

18-5 

29-2 

56-5 

111-9 

81-0 

55-1 

0-1-3 

/  trace 

1  -12-7 


Cal 

soil 

13 

8 

225 

•7 

177 

7 

13 

8 

33 

-5 

55 

7 

91 

4 

86 

•0 

58 

•6 

0-1-3 
f  trace 
1  -12-4 


Loamj 
soil. 


12-7 

236-5 

196-2 

14-8 

23-7 

59-0 

97-6 

85-2 

52-0 

•  -  1-0 

trace 

3 


/    tra( 

l-v- 


Sandy 
soil. 


10-5 

107-1 

116-4 

13-9 

20-8 

54-1 

92-8 

114-8 

49-2 

0-0-5 

r    trace 

1  -3-1 


Other  experiments  were  made  in  whicli  the  sewage  water  was 
applied  very  frequently  instead  of  at  long  intervals.  The  results  of 
both  sets  of  experiments  show  that  the  sandy  soil  is  the  most  suitable, 
owing  to  its  greater  permeability  for  air.  If  insufficient  air  is  present, 
a  reduction  of  nitric  to  nitrous  acid  takes  place,  and  loss  both  of 
nitrogen  and  sulphur.  For  complete  oxidation  of  the  sewage,  vegeta- 
tion is  necessary,  and  it  is  important  to  avoid  an  excess  of  sewage. 
To  utilise  the  nitrogen  of  the  sewage,  about  twice  as  much  phosphoric 
acid  and  three  times  as  much  potash  are  required  as  the  sewage  con- 
tains. The  vegetation  of  1  hectare  of  soil  will  take  up,  at  the  most, 
300  kilos,  of  nitrogen,  corresponding  with  the  sewage  from  about  60 
to  80  of  the  population. 

C.  Irrigation  with  Impure  Water  containing  Salts. — The  w^aters  with 
which  all  four  soils  were  successively  irrigated  in  these  experiments 
contained: — (1)  nothing  added;  (2)  NaCl,  0*1  per  cent.  ;  (8)  CaCla, 
0-1  per  cent.  ;  (4)  MgCk,  O'l  per  cent,  ;  (5)  FeSOi,  0*03  per  cent. ; 
(6)  ZnS04,  0-02  per  cent. ;  and  (7)  CUSO4,  0*02  per  cent.  There  was 
further  dilution  from  rain.  The  application  of  common  salt  gave  rise 
to  an  increased  loss  of  lime,  magnesia,  and  potash.  Calcium  chloride 
caused  a  deposition  of  lime  in  soil  or  plants  and  a  loss  of  other  bases 
(MgO,  NagO,  and  K2O).  Magnesia,  iron,  zinc,  and  copper  were  all 
deposited,  more  or  less,  whilst  the  drainage  removed  other  bases. 

N.  H.  M. 


Analytical   Chemistry. 


Estimation  of  Sulphur  in  Regenersuted  Gas- Purifying, 
Material.  By  F.  Meyek  {CJiem.  Zeit.,  17,  1319).— A  few  grams  of 
the  material  is  wrapped  up  in  a  filter  and  placed  inside  the  bulb  of  a 
calcium  chloride  tube,  which  is  then  connected  with  a  160  c.c.  round- 
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Ibottomed  flask  containing  about  30  c.c.  of  carbon  bisnlphide.  The 
top  part  of  the  tube  is  then  connected  Tvith  a  reflux  condenser.  A 
Soxhlet's  apparatus  may,  of  course,  be  used  instead  of  the  calcium 
chloride  tube.  After  heating  the  flask  in  a  water  bath  of  80°  for 
about  an  hour,  the  sulphur  will  be  completely  extracted.  The  flask 
is  disconnected,  the  carbon  bisulphide  distilled  off,  and  the  residual 
sulphur  finally  oxidised  by  nitric  acid  and  potassium  chlorate. 

L.  DE  K. 

Estimation  of  Free  Acids  in  Salts  of  the  Heavy  Metals.  By 
F.  Hoffmann  (Cliem.  Zeit,  17,  1318— 1319).— The  author  adds  to  the 
solution  of  the  metallic  salt,  copper  sulphate  for  instance,  a  very 
slight  excess  of  potassium  ferrocyanide,  and  then  makes  up  to  a 
definite  bulk.  After  the  precipitate  has  completely  settled,  an 
aliquot  part  of  the  liquid  is  syphoned  off,  and  the  free  acid  titrated 
with  N/10  soda,  using  phenolphthalein  as  indicator.  When  the  pre- 
cipitated ferrocyanide  is  colourless,  as  in  the  case  of  lead,  silver,  or 
zinc,  a  moderate  excess  of  ferrocyanide  is  not  injurious,  and  the  liquid 
need  not  be  filtered  before  titrating.  To  be  successful,  the  metals 
should  be  in  the  highest  state  of  oxidation,  the  process  failing,  for 
instance,  with  ferrous  sulphate.  L.  de  K. 

Precipitation  of  Barium  Sulphate  in  Presence  of  Silica  and 
the  Decomposition  of  Barium  Sulphate  by  Hydrofluoric  acid. 

By  J.  F.  Sleeper  (Ghem.  News,  69,  63 — 64). — It  is  shown  that  barium 
sulphate  precipitated  in  the  presence  of  sodium  silicate  is  in  no  way 
contaminated ;  moreover,  that  barium  chloride  does  not  give  a  pre- 
cipitate in  a  solution  of  sodium  silicate.  The  suggestion  of  removing 
silica  from  barium  sulphate  by  means  of  hydrofluoric  acid  is  found  to 
be  untenable,  inasmuch  as  mere  evaporation  with  this  acid  is  suffi- 
cient to  decompose  the  sulphate,  occasioning  loss,  which  increases 
with  the  augmentation  of  the  volume  of  the  acid  used;  this  decompo- 
sition is  prevented  by  large,  but  not  by  small,  quantities  of  free 
sulphuric  acid.  D.  A.  L. 

Colorimetric  Estimation  of  Iron.  By  A.  Zega  {Ghem.  Zeit.y 
17,  1564—1565). — For  the  estimation  of  iron  in  waters,  the  author 
recommends  the  following  method.  To  100  c.c.  of  the  water  (in 
which  the  iron  has  already  been  oxidised  to  the  ferric  condition) 
1  c.c.  of  nitric  acid  (sp.  gr.  1*35 — 1*40)  and  5  c.c.  of  a  5  per  cent, 
solution  of  potassium  thiocyanate  are  added.  The  coloration  develops 
rapidly,  and  does  not  darken  on  remaining.  100  c.c.  of  distilled 
water  is  then  similarly  treated,  and  a  standardized  solution  of  a  ferric 
salt  containing  001  milligram  of  iron  per  c.c.  run  in  until  the  colora- 
tion produced  is  equal  to  that  in  the  water  under  examination.  The 
quantity  of  ferric  solution  added  represents,  of  course,  the  quantity 
of  iron  m  the  water.  In  this  way  0*01  milligram  of  iron  per  100  c.c. 
of  water  is  easily  estimated.  L.  T.  T. 

Estimation  of  Nickel.  By  J.  F.  Sleeper  {Ghem:  News,  69, 
16 — 17). — To  avoid  the  uncertainty  incident  to  prevailing  methods  of 
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estimating  nickel,  the  author  has  adopted  the  following  modes  of 
procedure. 

Shot  or  plate  nickel  is  broken  iip  as  far  as  possible,  avoidinoj  the 
introduction  of  adventitious  iron,  and  20 — 25  grams  is  dissolve  1  by 
heating  gently  with  250  c.c.  of  dilute  (1  :  1)  nitric  acid,  the  fames 
being  subsequently  boiled  off.  The  solution  is  made  up  to  2  litres 
and  50  c.c.  evaporated  to  dryness  with  hydrochloric  acid. 

Mattes  or  ores  are  dissolved  in  aqua  regia,  and  evaporated  to  dryness 
with  hydrochloric  acid  ;  taking  1  to  5  grams,  according  to  richness. 

Speiss,  1  gram,  is  treated  with  aqaa  regia  and  frequent  additions 
of  a  saturated  solution  of  potassium  bromide  in  water  charged  with 
excess  of  bromine,  and  is  then  evaporated  to  dryness  with  hydro- 
chloric acid. 

In  these  three  cases  the  solutions,  after  evaporating  to  dryness 
with  hydrochloric  acid,  are  redissolved  in  this  solvent,  diluted,  and 
the  proportion  of  hydrochloric  acid  made  up  to  one-eighth  or  one- 
tenth  of  the  total  volume. 

Nickel  oxide  is  reduced  to  an  impalpable  powder,  dried  at  130°, 
and  1  gram  is  heated  gradually  to,  and  then  at,  redness  with  sodium 
hydrogen  sulphate,  in  a  partially  covered  crucible,  until  action  ceases, 
then,  when  sufficiently  cool,  about  2  c.c.  of  concentrated  sulphuric 
acid  is  added,  and  the  heating  is  resumed  until  the  whole  mass 
becomes  liquid.  When  cool,  it  is  dissolved  in  hot  water  (any  residue 
being  ignited  and  re-treated),  and  7  to  10  c.c.  of  hydrochloric 
acid  is  added  to  the  solution,  the  volume  of  which  should  be  from  75 
to  100  c.c. 

A  solution  prepared  by  any  of  these  methods  is  treated,  while  hot, 
with  hydrogen  sulphide,  filtered,  and  the  precipitate  washed  with 
hydrogen  sulphide  solution  ;  the  filtrate,  after  removing  the  hydrogen 
sulphide  completely  by  boiling,  is  boiled  for  a  further  five  or  ten  minutes 
with  nitric  acid,  and,  while  boiling,  is  gradually  and  cautiously  precipi- 
tated with  excess  of  caustic  soda,  as  free  as  possible  from  carbonate 
and  alumina  ;  the  boiling  is  continued  for  15  minutes  longer,  and  after 
15  minutes'  standing  on  a  water  bath,  filtration  is  prpceeded  with ; 
the  precipitate  being  thoroughly  washed  with  boiling  water,  by 
digesting  with  it,  as  well  as  on  the  filter,  before  being  dissolved  in 
hot  dilute  sulphuric  acid  (1 :  15  or  20  of  water)  ;  the  total  amount  of 
sulphuric  acid  used  in  this  and  subsequent  re-treatments  should  not, 
however,  exceed  10  c.c.  The  solution  is  diluted  to  from  150  to 
300  c.c,  according  to  the  quantity  of  iron  present,  and  when  cold  is 
treated  rapidly  with  excess  of  concentrated  ammonia,  allowed  to 
settle,  the  supernatant  liquid  filtered  off,  the  precipitate  washed  with 
water,  redissolved  in  the  dilute  sulphuric  acid  and  reprecipitated 
with  ammonia,  these  operations  being  repeated  two  or  three  times  if 
much  iron  is  present.  The  combined  filtrates  are  evaporated  to 
50  to  75  c.c,  at  a  low  temperature,  to  avoid  drying  up  or  the  separa- 
tion of  any  nickel  salt,  and  the  concentrated  solution  treated,  as 
soon  as  convenient,  with  ammonia,  using  5  c.c.  in  excess  of  that 
required  to  produce  a  blue  colour,  any  precipitate  is  filtered  off",  re- 
dissolved, and  reprecipitated,  &c. ;  25  c.c.  of  strong  ammonia  is 
added  to  the  filtrate,  which  is  diluted  to  200  c.c  and  electrolysed^ 
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asin^  cylindrical  plaiinium  electrodes  supported  at  -}  to  y\  of  an  inch 
above  the  bottom  of  the  glass.  There  must  be  plenty  of  ammonia 
present;  not  too  much  sulphuric  acid,  and  no  nitrate,  alumina,  or 
iron.  After  use,  the  electrodes  are  cleaned  by  immersion  in  hot  dilute 
nitric  acid.  D.  A.  L. 

Estimation  of  Chromium  in  Chrome-Steel  and  Chrome-Iron 
Ore.  By  J.  Spuller  and  S.  Kalman  (Chem.  Zeit.,  1360—1361  ; 
1412). — Two  grams  of  steel  borings  is  dissolved  in  16  c.c.  dilate 
sulphuric  acid  (1 — 5)  contained  in  a  hemispherical  dish  of  300  c.c. 
capacity,  and  covered  with  a  watch-glass.  When  effervescence  has 
ceased,  the  glass  is  removed,  rinsed  with  a  little  hot  water,  and  the 
whole  evaporated  to  dryness  with  constant  stirring.  When  dry,  the 
mass  is  calcined  and  then  mixed  in  a  silver  basin  with  4  grams  of 
powdered  sodium  dioxide  and  8  grams  of  sodium  hydroxide.  On  heat- 
ing the  mass,  frothing  takes  place  at  first,  but  this  soon  ceases  when 
the  contents  are  stirred  with  a  silver  spatula.  The  fusion  is  now 
continued  for  15  minutes,  when  4  grams  of  sodium  dioxide  is  added ; 
after  20  minutes'  further  heating  another  2  grams  of  this  substance 
is  added  ;  after  the  lapse  of  Ij  hour,  the  whole  of  the  chromium  is 
converted  into  sodium  chromate.  When  cooled  a  little,  the  basin  is 
freed  from  soot,  placed  inside  a  porcelain  dish,  and  lixiviated  with 
water.  The  further  operations  are  the  same  as  described  in  the 
authors'  process  for  the  estimation  of  chromium  in  feiTochrome  (com- 
pare this  vol.,  ii,  70). 

Chrome-iron  ore  may  also  be  analysed  by  direct  fusion  with  the 
sodium  dioxide  mixture.  L.  de  K. 

Electrolytic  Estimation  of  Lead.  By  A.  Kreichgauer  (Ber.. 
27,  315—318  ;  compare  Medicus,  Abstr.,  1892,  1522).— The  nitric 
acid,  used  in  making  the  solution  of  lead  nitrate  to  be  electrolysed, 
should  consist  of  1  part  of  acid  of  sp.  gr.  1*4  to  7  parts  of  water  ; 
the  deposited  lead  dioxide  should  be  washed  twice  with  alcohol  and 
dried  for  five  minutes  at  120°.  It  is  slightly  hygroscopic  owing  to 
the  presence  of  a  trace  of  nitric  acid,  which  is  difficult  to  remove ; 
the  amount  of  water  taken  up  is,  strange  to  say,  independent  of  the 
weight  of  the  dioxide.  C.  F.  B. 

Analysis  of  Phosphor-tin.  By  C.  A.  Lobry  de  Bruyn  (Bee. 
Trav.  Chim.,  12,262 — 267). — About  1  gram  of  the  substance  is  intro- 
duced in  small  pieces  (2 — 4  per  gram)  into  a  flask  of  60 — 80  c.c. 
capacity ;  40 — 50  c.c.  of  water  is  added,  and  the  mouth  of  the  flask 
covered  by  a  funnel ;  5  c.c.  of  purified  liquid  bromine  is  now  added 
in  3  to  4  portions;  about  1  c.c.  of  bromine  is  added  at  first,  the  flask 
being  placed  in  a  bath  of  cold  water.  Although  the  reaction  pro- 
ceeds with  the  production  of  flame,  it  must  not  be  too  rapid,  and  rise 
of  temperature  must  be  avoided,  otherwise  a  gelatinous  deposit  of 
stannic  oxide  is  produced.  The  whole  operation  of  adding  ttie  bro- 
mine takes  5 — 10  minutes.  If  small  particles  of  the  substance  remain 
unattacked,  more  bromine  is  added,  the  mixture  gently  heated  on  the 
water  bath,  and  subsequently  allowed  to  remain  for  some  time.  The 
solution  is  transferred  to   a  porcelain  capsule,  the  flask  rinsed  with 


218  ABSTRACTS  OF  CHEMICAL  PAPERS. 

concentrated  hydrochloric  acid,  the  solution  diluted  with  an  equal 
volume  of  water,  and  the  bromine  is  expelled  by  evaporation  on  the 
water  bath.  The  concentrated  hydrochloric  acid  serves  to  dissolve 
any  stannic  oxide.  The  solution  must  not  be  concentrated  too  much, 
or  tin  will  be  volatilised.  The  tin  is  estimated  by  precipitation  as 
sulphide  or  by  Classen's  electrolytic  method,  whilst  the  phosphorus 
is  estimated  in  the  filtrate  from  the  tin  as  magnesium  pyrophos- 
phate. A.  R.  L. 

Paraffin  Estimations.  By  R.  Holand  (Ghem.  Zeit.,  17,  1473, 
1483 — 1484). — The  author  has  proved  by  a  series  of  experiments 
that  paraffin  may  be  quantitatively  separated  from  yellow  oil  (a  pro- 
duct of  the  dry  distillation  of  brown  coal)  by  treating  the  sample 
with  10  times  its  bulk  of  commercial  absolute  alcohol  and  subsequently 
cooling  in  ice-cold  water  for  about  two  hours.  If,  however,  the  amount 
of  paraffin  is  less  than  20  per  cent.,  it  is  advisable  to  first  remove 
the  bulk  of  the  oil  by  a  fractional  distillation. 

The  precipitated  paraffin  is  collected  on  a  weighed  filter  contained 
in  a  double  funnel  cooled  with  ice,  and  washed  with  cold  alcohol. 
It  is  then  freed  from  the  bulk  of  alcohol  by  squeezing  between 
blotting  paper,  and  finally  dried  at  100°  on  a  weighed  watch-glass. 

L.   DE  K. 

Analysis  of  Mixtures  of  Sperm  Oil  and  Mineral  Oil.    By 

C.  A.  Lobby  de  Bruyn  (Ghem.  Zeit.,  17,  1453). — The  author  uses 
the  process  recommended  by  Allen  and  Thomson,  but  has  made  a 
slight  modification.  5  grams  of  the  sample  is  boiled  for  some  hours 
with  a  solution  of  2  grams  of  sodium  hydroxide  in  25  c.c.  of  absolute 
alcohol.  The  liquid  is  diluted  with  water  and  shaken  twice  with 
light  petroleum,  which  is  then  washed  with  water  and  finally 
distilled  off  in  a  weighed  flask.  The  contents  are,  after  weighing, 
boiled  with  twice  the  volume  of  acetic  anhydride.  Complete  solu- 
tion takes  place,  but,  on  cooling,  the  mineral  oil  separates  almost 
■entirely,  and  can  be  readily  removed  from  the  acid.  The  author  finds, 
however,  that  it  retains  a  small  proportion  of  acetic  acid,  which 
causes  it  to  solidify  in  contact  with  metallic  sodium;  it  is  there- 
fore necessary  to  agitate  it  with  a  weak  alkali  and  again  dissolve  it  in 
light  petroleum.  After  distilling  off  the  latter,  the  mineral  oil  is  left 
in  a  pure  state.  L.  de  K. 

Partial  Decomposition  of  the  Constituents  of  Beer  by  Ebulli- 
tion, and  its  Effect  on  the  Estimation  of  Carbonic  Anhydride 
and  on  the  Detection  of  Sulphurous  Acid.  By  H.  Elion  (Eec. 
Trav.  Ghim.,  12,  255 — 261). — Among  methods  for  the  estimation  of 
carbonic  anhydride  in  beer,  may  be  mentioned  that  of  Schwackhofer, 
improved  by  Langer  a.nd  Schultze  {Zeit.  ges.  Brauw.,  1879,  369).  The 
method  consists  in  driving  out  the  carbonic  anhydride  with  a  current 
■of  air,  but  the  last-named  chemists  contend  that  it  is  only  possible 
to  eliminate  the  last  traces  of  carbonic  anhydride  by  maintaining 
the  liquid  in  ebullition  for  some  time.  The  author  ascribes  the  in- 
creased amount  of  carbonic  anhydride  found  by  prolonging  the  boil- 
ing to  the  decomposition  of  certain  constituents  of  the  beer. 
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Prior  has  sliown  (Allg.  Zeit.  Bierhrau.  u.  MaJzfab.,  1891,  1281)  that 
when  hops  are  boiled  with  water,  as  in  the  process  for  detecting  sal- 
phurons  acid,  a  small  quantity  of  hydrogen  sulphide  is  evolved,  which 
complicates  the  process. 

The  author's  results  show  that  5 — 10  minutes'  ebullition  is  suffi- 
cient to  eliminate  all  the  carbonic  anhydride  from  beer. 

A.  R.  L. 

Detection  and  Estimation  of  Alkyl  Groups  attached  to 
Nitrogen.  By  J.  Heuzig  and  H.  Meyer  (Ber.,  27,  319— 320).— It 
is  found  tliat  the  alkyliodido  compounds  of  pyridine  and  quinoline 
decompose  into  base  and  alkylic  iodide  when  heated,  and  that  the 
hydriodides  of  bases  which  contain  alkyl  groups  attached  to  the 
nitrogen  atom  behave  in  a  similar  manner.  It  is  thus  possible  to 
estimate  these  groups  by  a  modification  of  Zeisel's  method. 

No  details  of  the  process  are  given,  as  the  method  is  still  under  in- 
vestigation. C.  F.  B. 

Rosaniline  Hydrochloride  as  a  Reagent  for  the  Detection  of 
Mineral  Acids  in  Vinegar.  By  G.  Griggi  (Chem.  Gentr.,  1893, 
ii,  1033;  from  Ghem.  Zeit.,  17,  Rep.,  276). — 1  c.c.  of  the  vinegar  to 
be  tested  is  placed  in  a  flat  porcelain  basin,  and  a  drop  of  an  alcoholic 
solution  of  magenta  (25  grams  magenta  in  100  c.c.  of  90  per  cent, 
alcohol)  added.  If  only  acetic  acid  is  present,  the  colour  is  slightly 
intensified,  but  otherwise  unchanged.  In  the  presence  of  1  per  cent, 
or  more  of  mineral  acid,  the  reddish-violet  colour  is  changed  to  a 
dirty  yellow.  L.  T.  T. 

Estimation  of  Formic  Acid.  By  A.  Lieben  (Monatsh.,  14, 
746 — 754). — Formic  acid  is  easily  and  accurately  estimated  by  titra- 
tion with  standard  potassium  permangante  solution  in  the  presence 
of  sodium  carbonate.  The  reaction  takes  place  according  to  the 
equation  3KCHO2  +  2KMn04  =  2Mn02  +  2K2CO3  +  KHCO3  + 
H2O.  An  excess  of  sodium  carbonate  is  without  influence  on  the 
estimation,  and  if  the  solution  is  heated  on  the  water  bath,  the  man- 
ganese dioxide  rapidly  settles. 

The  author  has  examined  the  method  devised  by  Scala  (Gazzetta, 
20,  393),  which  is  based  on  the  reduction  of  mercuric  chloride  to 
mercurous  chloride.  An  accurate  determination  of  formic  acid  is  ob- 
tained by  this  method  only  when  5*6  times  the  theoretical  quantity  of 
mercuric  chloride  is  employed  and  the  mixture  is  heated  at  least 
6 — 8  hours  on  the  water  bath.  E.  C.  R. 

Colour  Reactions  of  Amines  and  Aldehydes  without  addition 
of  Acids.  By  E.  Nickel  (Chem.  Zeit.,  17,  1413). — Salts  of -aromatic 
amines,  particularly  those  of  aniline,  give  colour  reactions  with 
aldehydes.  The  author  found,  however,  that  the  alcoholic  solutions 
of  the  free  bases  also  give  colorations  with  some  of  the  aldehydes. 
Experiments  were  made  with  the  following  amines — Aniline,  ortho- 
and  para-toluidine,  a-  and  )3-naphthylamine,  and  piperidine  ;  also 
with  the  following  aldehydes — Anisaldehyde,  salicylaldehyde,  para- 
hydroxybenzaldehyde,  piperonal,  and  vanillin. 
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Excepting  piperidine,  all  these  amines  give,  in  presence  of  acids, 
plain  yellow  colorations  with  the  aldehydes.  Without  the  presence 
of  acids,  the  author  could  not  get  a  colour  by  means  of  a-naphthyl- 
araine  except  with  salicylaldehyde.  The  reaction  of  amines  with 
hydroxyaldehydes  or  their  derivatives  is  also  different  in  the  absence 
of  acids.  Aldehydes  which  contain  a  hydroxyl  group,  ortho-  and 
para-hydroxybenzaldehyde,  for  instance,  give,  however,  a  yellow  color- 
ation without  the  addition  of  acid,  although  not  so  strongly  and  quickly 
as  with  acid.  But  aldehydes,  such  as  anisaldehyde  and  piperonal, 
which  contain  alkyloxy-groups,  do  not  give  the  reaction  without  addi- 
tion of  an  acid. 

Piperidine,  which  does  not  belong  to  the  aromatic  series  and  does 
not  contain  the  group  IN'Ha,  but  the  imide  group  NH,  behaves  dif- 
ferently from  the  other  amines.  In  the  free  state,  it  gives  yellow 
colorations  with  salicylaldehyde  or  vanillin,  which  are  destroyed  by  the 
addition  of  an  acid.  But  with  lignin,  which  is  related  to  the  alde- 
hydes, it  gives  a  reaction,  even  in  the  presence  of  sulphuric  acid. 

L.    DE    K. 
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Refractive  Powers  of  some  Organic  Phosphorus  Compounds. 

By  F.  Zecchini  (Gazzetta,  24,  i,  34—42)  ;  compare  Abstr.,  1893, 
ii,  353). — The  author  has  determined  the  refraction  constants  of  a 
number  of  organic  phosphorus  compounds  for  the  lines  D  and  Ha. 
The  results  obtained  for  the  former  ray  are  summarised  in  the  follow- 
ing table,  and  are  each  the  mean  results  of  several  determinations 
made  under  varied  conditions. 


Substance. 

Temp. 

p/'T>  -   1 

d 

P    "--1     . 
n{fiij-  +  2) 

Atomic  refraction 
of  phosphorus. 

From  fij) 

17-47 

26-16 

5-98 

7-50 

14-10 

5-07 

From  (Aq". 

PPhClj 

PPh, 

P(0Et)3 

POfOEt),  ... 
P(OEt,}Ci., .  . . 
P0Ph(0H)2.. 

5  -8—  7  -0° 
4-8—  6-9 
7  -4—27  -0 
5-7—28-1 
12  -4—21  -5 

81-10 
156-75 
63-34 
69-09 
53-62 
60-07 

46-17 
87-94 
38-30 
41-79 
31-87 
35  61 

8-79 

11-79 

2-97 

4-17 

8    10     ; 

2-81 

The  values  given  for  triphenylphosphine  were  obtained  in  7 — 11 
per  cent,  benzene  solutions.  Two  determinations  of  the  constants  for 
ethoxyphosphorous  chloride  were  made  with  the  pure  substance,  and 
one  with  an  8  per  cent,  benzene  solution ;  slightly  higher  results  were 
obtained  in  the  latter  case.  The  high  atomic  refraction  of  phosphorus 
in  triphenylphosphine  is  analogous  to  that  previously  observed  by  the 
author  with  aromatic  bases  (this  vol.,  ii,  2).  The  atomic  refraction 
of  the  phosphorus  in  phenylphosphorous  chloride  (17'47  for  n)  is 
somewhat  greater  than  that  in  phosphorous  chloride  (14-89  for  n). 

W.  J.  P. 

Photochemical  Action  in  Solutions.  By  M.  Eoloff  (ZeU. 
physikal.  Chem.,  13,  327 — 365). — The  action  of  light  on  Eder's  solu- 
tion, that  is,  a  mixture  of  solutions  of  mercuric  chloride  and  ammo- 
nium oxalate,  is  first  considererl.  The  presence  of  a  double  salt  is 
indicated  by  experiments  on  the  alteration  of  the  boiling  point  of 
water  by  the  addition  of  the  two  constituents  singly  and  together. 
The  action  of  light  on  the  solution  causes  the  formation  of  mercurous 
chloride,  and  the  amount  so  formed  is  determined  under  various 
conditions.  The  addition  of  substances  which  cause  an  increase  in 
the  dissociation  causes  an  iacrease  in  the  quantity  of  mercorous 
chloride  formed  and  vice  versa.  The  author  therefore  concludes  that 
the  undissociated  molecules  play  no  important  part  in  the  reaction. 
As  the  acceleration  of  the  action  is  most  marked  by  an  increase  ia 
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the  number  of  Hg  and  C2O4  ions,  the  reaction  is  considered  to  be  due 
to  these,  that  is — 


+  + 


2Hg  4-  C2O4  =  2Hg  +  2CO2 


The  mercury  so  formed  then  produces  mercurous  chloride  by  its  action 
on  the  mercaric  salt.  As  a  photometric  liquid,  the  solution  is,  how- 
ever, subject  to  the  disadvantages  that  it  is  relatively  more  sensitive 
in  dilute  than  in  strong  solution,  and  that  the  carbonic  anhydride 
formed  by  the  reaction  increa>;es  the  sensitiveness. 

The  author  then  shows  the  probable  existence  of  a  compound,  KBps, 
in  a  solution  of  bromine  in  potassium  bromide  solution,  and  examines 
next  the  action  of  bromine  on  oxalic  acid — (1)  in  the  dark  ;  (2)  under 
influence  of  light.  In  the  first  case  the  reaction  velocity  was  found 
to  decrease  rapidly  with  the  time.  As  potassium  bromide  is  formed 
in  the  reaction,  the  decrease  is  probably  due  to  the  formation  of 
the  salt  KBrs,  and  hence  the  removal  of  some  of  the  bromine.  The 
ratio  of  the  reaction  velocities  in  light  and  in  the  dark  was  found  to 
increase  greatly  with  the  time.  The  ratio  was  also  increased  by  the 
addition  of  potassium  bromide,  and  in  this  case  did  not  vary  with  the 
time.  As  before,  increase  in  the  number  of  ions  caused  an  increase 
in  both  cases  in  the  velocity  of  the  reaction.  The  author  concludes, 
therefore,  that  the  influence  of  light  in  this  case  is  due  to  an  increase 
in  the  activity  of  the  Br  and  C2O4  ions,  and  also  to  a  raising  of  the 
activity  of  the  Brg  group.  L.  M.  J. 

Electrodes  for  Resistance   Determinations   in  Electrolytes. 

By  F.  KoHLRALiscH  (Ann.  Phys.  C/iem..,  [2],  51,  346— 350).— The 
author  describes  various  forms  of  plane  and  cylindrical  platinised 
platinum  electrodes  for  dipping  into  liquids  whose  resistance  is  to  be 
determined.  One  of  the  principal  features  of  these  electrodes  is  that 
the  connections  are  made  through  double  capillary  glass  tubes  of 
15  mm.  bore.  J.  W. 

Electrical  Conductivity  of  Gases.  By  F.  Braun  (Zeit.  physical. 
Ghem.,  13,  155 — 162). — A  number  of  different  cases  were  investi- 
gated :  — 

(1.)  Compound  gases  at  the  moment  of  formation.  The  only  cases 
studied  were  mixtures  of  (1)  nitric  oxide  and  air  ;  (2)  chlorine  and 
hydrogen,  which  were  caused  to  unite  by  the  influence  of  heat 
or  diffused  daylight.  A  Ley  den  jar  battery  of  about  4000  volts 
E.M.F.  was  employed.     No  conduction  was  observable. 

(2.)  Grases  during  the  time  of  explosion.  A  mixture  of  carbonic 
oxide  and  oxygen  was  employed,  and  a  current  from  7  to  20  small 
Grove  cells  was  employed  ;  in  this  case,  there  appeared  to  be  un- 
doubted conduction  tlirough  the  exploding  gas. 

(3.)  Gases  heated  to  high  temperatures.  The  gases  were  heated  in 
porcelain  tubes  to  about  1000 — 1200°,  and  the  current  used  was  that 
from  a  Leclanche  cell.  Ammonium  chloride  and  cadmium  iodide 
conducted  well ;  ammonia,  iodine,  and  hydrogen  chloride  con- 
ducted, as  did  to  a   less  extent  hydrogen  iodide,  hydrogen  bromide, 
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and  probably  mercnrlc  oxide.  No  conduction  was  observed  in  the 
cases  of  carbonic  anhydride,  water,  and  nitric  peroxide. 

The  paper  closes  with  a  short  discussion  of  the  electric  charges  of 
flames,  which  the  author  considers  to  be  due  to  a  separation  of  positive 
and  negative  ions. 

The  results  in  general  confirm  the  experiments  of  De  Hemptinne 
(Abstr.,  1893,  ii,  563).  L.  M.  J. 

Laws  of   Galvanic   Polarisation   and   Electrolysis.    By   0. 

WiEDEBiiRG  (Ann.  Fhys.  Chem.,  [2],  51,  302— 345).— The  author 
seeks  to  give  a  consistent  exposition  of  the  phenomena  of  galvanic 
polarisation  on  the  following  fundamental  assumptions.  The  ions  are 
driven  by  the  active  electromotive  force  towards  the  two  electrodes, 
where  they  collect  and  generate  new  breaks  in  the  potential,  which, 
acting  against  the  original  electromotive  force,  regulate  the  current 
according  to  Ohm's  law.  All  the  ions  that  reach  the  electrodes,  how- 
ever, are  not  electrically  active,  but  only  a  small  proportion  of  them, 
the  rest  being  neutralised,  losing  their  ionic  character,  and  contribu- 
ting nothing  to  the  sudden  difference  of  potential.  There  is  a  limit 
to  the  gathering  of  the  ions  at  the  electrodes,  and  the  relative 
amount  which  collects  at  any  instant  is  smaller,  the  nearer  the 
amount  already  collected  is  to  the  limit,  being  proportional  to  the 
difference  between  the  limiting  and  actual  values  at  the  instant  con- 
sidered. J.  W. 

Minimum  Electromotive  Force  required  to  decompose 
Electrolytes.  13y  M.  Le  Blanc  (Compt.  rend.,  118,  411—412)  and 
Berthelot  (ibid.,  412 — 415). — Le  Blanc  points  out  that  in  1891 
(Abstr.,  1891,  1405)  he  obtained  results  identical  with  those  oi 
Nourisson  (this  vol.,  ii,  178).  Berthelot  considers  that  both  Le  Blanc 
and  Nourisson  have  only  confirmed  the  conclusion  at  which  he 
arrived  in  1882  (Anii.  Chim.  Fhys.,  [5],  27,  88),  namely,  that  the 
minimum  electromotive  force  required  to  decompose  an  electrolyte  is 
the  sum  of  the  heat  absorbed  by  the  separation  of  the  acid  from  the 
base  in  dilute  solutions,  and  the  heat  of  decomposition  into  oxygen 
and  hydrogen  of  the  water  by  which  the  acid  and  base  are  dissolved, 
provided  that  the  acid  and  base  are  neither  oxidised  nor  reduced  and 
that  the  electrodes  are  not  attacked.  This  result  is  independent  of 
any  theory  of  dissociation  into  ions.  Berthelot  points  out  that  the 
numerical  values  obtained  by  himself,  Le  Blanc,  and  Nourisson 
respectively,  are  practically  identical.  C.  H.  B. 

Fusibility  of  Isomorphous  Mixtures  of  some  Double 
Carbonates.  By  H.  Le  Chaiemer  (Compt.  rend.,  118,  415 — 118). — • 
Potassium  carbonate  and  sodium  carbonate,  when  fused  with  calcium, 
barium,  or  strontium  carbonate,  readily  jield  crystalline  isomorphous 
double  salts  of  the  general  formula  M'zO,  M"0,  2CO2.  They  cleave 
easily,  and  when  the  plates  are  examined  with  convergent  polarised 
light  they  are  found  to  be  negatively  uniaxial,  with  the  axis  perpen- 
dicular to  the  plane  of  cleavage.     They  do  not  alter  when  exposed  to 
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air,  but  decompose  wlien  Ijentod  above  their  melting  points,  the 
barium  compounds  being-  less  stable  tlian  those  which  contnin  calcium. 

Lithium  carbonate  will  not  combine  with  carbonates  of  the  calcium 
group,  but,  on  the  other  hand,  forms  double  compounds  with  the 
alkali  carbonates. 

The  following  table  shows  the  points  of  solidification  of  various 
mixtures,  the  numbers  indicating  the  molecular  proportions  of  each 
salt  present  in  the  mixture. 

Na2C03 1  1  1  —  —  1  1 

K2CO3 —  —  —  1  1  —  — 

CaCOs 1  —  _  1  _  0-5  0-5 

SrCOs —  1  —  —  —  0-5  — 

BaCOs _  —  1  __         1  _  0-5 

Temperature  of 

solidification.  790°  750°  740°  790°  800°  720°  660^ 

Na^COa I  —  05  0-5  0-5 

KXO3 —  1  0-5  0-5  0-5 

CaCOs —  0-5  1  —  0-5 

SrCOs 0-5  ______ 

BaCOg 0-5  0-5  —  1  0-5 

Temperature  of 

solidification.  720°  755°  760°  780°  690^ 

The  connection  between  the  melting  point  and  the  composition  can 
be  represented  by  a  triangular  surface  in  the  case  of  ternary  mixtures, 
and  by  a  square  surface  in  the  case  of  quaternary  mixtures. 

These  results  and  those  previously  obtained  (this  vol.,  ii,  179)  show 
that  in  all  cases  where  the  isomorphism  can  be  decisively  ascertained, 
the  curves  and  ihe  surfaces  are  perfectly  continuous,  and  show  no 
angular  points. 

When  the  temperature  of  the  fused  mixture  remains  constant 
during  solidification,  the  crystals  have  the  same  composition  as 'the 
mother  liquor  in  which  they  are  formed.  Such  mixtures  in  the  case 
of  alloys  have  been  termed  eutectic  mixtures  by  Guthrie,  Such 
mixtures  show  the  minimum  melting  point,  and  for  any  pair  of  solids 
there  is  always  one  eutectic  mixture.  The  same  properties  would  seem 
to  belong  to  the  whole  series  of  isomorphous  compounds,  the  heat  of 
formation  of  w^hich  is  nil.  In  this  case,  the  curve  of  the  melting  point 
is  a  right  line  connecting  the  melting  points  of  the  two  constituents. 
With  other  mixtures,  the  melting  point  becomes  lower  and  lower  as 
crystallisation  proceeds,  the  difference  in  composition  between  the 
crystals  and  the  still  liquid  part  being  such  that  the  composition  of 
the  latter  tends  towards  the  eutetic  mixture,  and  finally  reaches  it. 

C.  H.  B. 

Thermal  Expansion  and  Compressibility  of  Solutions.  By 
G.  Tammann  (Zeit.  physikal.  Chevi.,  13,  174—186). — The  author 
observes  that  the  thermodynamic  surface  of  a  solution  approximately 
coincides  with  that  of  its  solvent  if  for  the  former  the  zero  of  pres- 
sure be  taken,  not  as  1  atmosphere,  but  as  a  higher  value,  Ah.  This 
is  expressed  otherwise,  thus  if  (p(p.v.f.)  =  0  represent  the  thermo- 
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dynamic  surface  of  the  solvent,  0(p  -h  ^Jc,v.t)  =  0  represents  that  of 
the  solution.  In  the  simplest  case  Ak  is  independent  of  t.  The 
section  of  the  surface  by  planes  perpendicular  to  the  axis  of  pressure 
gives  the  isobars  of  the  liquid.  In  the  case  of  water,  the  isobars  for 
high  pressures  fall  above  those  for  low,  the  reverse  holding  for  other 
liquids.  Corresponding  with  this  is  the  fact  that  in  solutions  of  the 
same  substance  in  water,  the  isobars  for  high  concentrations  lie  above 
those  for  low.  A  number  of  solutions  are  then  compared,  the  data 
being  obtained  from  the  experiments  of  Marignac  and  Amagat.  The 
pressures  at  which  water  has  a  similar  expansion  is  found  for  solu- 
tions at  five  concentrations,  and  at  four  different  temperatures  in  the 
cases  of  hydrogen  chloride,  sodium  chloride  and  sulphate,  and  cane- 
sugar;  the  numbers  obtained  show  that  A^•  is  approximately  pro- 
portional to  the  concentration,  and  increases  slightly  with  the  tem- 
perature. Calculations  are  also  made  from  the  determinations  of 
Amagat  on  the  lowering  of  the  temperature  of  maximum  density  of 
water  by  pressure,  and  of  Despretz  and  Kosetti  on  the  similar 
lowering  by  solution  of  salts  ;  the  numbers  for  A^  agree  satisfac- 
torily with  those  previously  obtained.  The  isobars  of  water  cut 
one  another  at  about  125 — 130°,  hence,  at  this  temperature,  the 
isobars  of  salts  of  different  concentration  should  cut  each  other  and 
that  of  water;  this  is  the  case  with  sodium  carbonate,  but  in  other 
cases,  owing  to  the  increase  of  Ah  with  temperature,  the  temperature 
is  lower  than  this.  Also  the  coefficient  of  expansion  of  water  at  about 
55°  is  the  same  for  all  pressures  below  lOOO  atmospheres,  and  is 
equal  to  that  of  solutions  at  the  same  temperature,  but  for  liquids  in 
which  Ak  varies  the  point  is  slightly  different. 

The  isotherms  are  next  compared,  and  comparisons  made  by  means 
of  Tait's  researches  on  the  compressibility  of  salt  solutions  and 
of  Amagat  on  the  compressibility  of  water  show  satisfactory  agree- 
ment. L.  M.  J. 

Electrolytic  Decomposition  of  Water.  By  M.  Lej  Blanc  (Zeit. 
physikal.  Ghem.,  13,  161 — 178). — The  author  in  this  paper  upholds  the 
view  of  the  primary  decomposition  of  water,  and  replies  to  the 
objections  brought  forward  by  Arrhenius  (Abstr.,  1893,  ii,  441).  The 
increase  iu  the  electrolytic  decomposition  of  water  by  the  addition  of 
an  electrolyte  is  explained,  not  by  an  increase  in  the  degree  of  disso- 
ciation of  the  water,  but  in  the  capability  of  ion  formation.  Ho  also 
explains  the  fact  that  hydrogen  is  not  immediately  liberated  during 
the  electrolysis  of  an  alkali  salt  with  a  mercury  cathode,  by  stating 
that  the  potassium  ions  give  up  their  electricity  to  the  mercury  more 
readily  than  the  hydrogen  ions.  That  hydrogen  ions  are  present  in 
water  is  shown  also  by  the  fact  that  potassium  reacts  readily  with 
water  and  not  with  paraffin.  In  the  case  of  solution  of  various 
metallic  cyanides  in  potassium  cyanides,  he  points  out  that  cadmium  is 
easily  separable,  but  platinum  scarcely  so,  which  is  hard  to  explain 
on  a  secondary  decompo^ition  hypothesis,  unless  the  electro-deposited 
platinum  were  soluble  in  potassium  cyanide  ;  this,  however,  he  proves 
experimentally  is  not  the  case.  He  finally  points  out  that  the  primary 
decomposition  theory  has  the  advantage  of  simplicity. 

L.  M.  J. 
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Hypothesis  of   Coloration    of  the    Ions.    By   G.   Magnanini 

(Gazzelta,  24,  i,  48 — 50).— Violuric  acid  lias  an  affinity  constant 
K  =  000272.  In  an  aqueous  solution  containing  1  gram-mol.  of  the 
acid  in  256  litres,  about  8  per  cent,  of  the  molecules  present  are  dis- 
sociated into  tbeir  ions  ;  such  a  solution  is  colourless,  or  has,  at 
most,  a  very  slight  yellow  tint,  and  the  ious,  according  to  Ostwaid's 
hypothesis  (Abstr.,  1892,  1137),  are  therefore  practically  colourless. 
The  pure  potassium,  sodium,  and  ammonium  salts  of  violuric  acid 
have  different  colours  when  solid,  but  their  aqueous  solutions  have 
the  same  red  tint.  The  author  has  measured  the  coefficient  of 
absorption  of  these  thi-ee  salts  for  aqueous  solutions  containing 
1  gram-mol.  in  50  and  100  litres,  and  confirms  his  previous  observa- 
tion (Abstr.,  1892,  757 ;  1893,  ii,  510)  that  the  absorption  coefficient 
is  directly  proportional  to  the  number  of  gram-mols.  of  salt  in  solu- 
tion. Further,  the  addition  of  a  quantity  of  potassium  nitrate  to  the 
solution,  sufficient  to  diminish  the  electrolytic  dissociation  by  25  per 
cent,  has  no  effect  on  the  absorption. 

Ostwaid's  hypothesis  that,  in  an  electrolyte,  the  dissociated  p^rt 
has  a  different  colour  from  that  of  the  non-dissociated  part  is  there- 
fore opposed  to  facts.  W.  J.  P. 


Stochiometry  of  the  Ions.  By  G.  Bredig  (Zeit.  physical  Chem., 
13,  191 — 288). — The  author  gives,  firstly,  a  brief  review  of  the  posi- 
tion of  our  knowledge  Avith  regard  to  tiie  ion  migration.  A  table  is 
next  given  for  the  conversion  of  the  conductivity  of  a  solution  at  various 
degrees  of  dilution  into  that  at  infinite  dilution  ;  this  depends  only 
on  the  product  of  the  valencies  of  the  ions,  and  not  on  their  nature, 
and  its  validity  is  shown  by  a  comparison  of  calculated  numbers  with 
those  obtained  by  Kohlrausch.  The  exceptions,  for  instance,  in  mag- 
nesium salts,  are  referred  chiefly  to  hydrolytic  decomposition  and  to 
differences  in  the  mode  of  ion  formation.  To  the  available  data  the 
author  adds  a  large  number  of  conductivity  numbers  obtained  from 
his  own  experiments,  more  especially  in  the  case  of  organic  bases,  the 
conductivity  of  about  150  substances  having  been  determined  by  means 
of  an  alternating  current  and  telephone;  aqueous  solutions  of  dif- 
ferent strengths  were  employed  in  most  cases,  and  the  results  carried 
to  infinite  dilution.  About  300  diflerent  substances  were  thus  avail- 
able for  discussion.  As  follows  theoretically,  the  difference  /tio24— /"sa 
was  approximately  constant.  Such  substances  as  aniline  chloride, 
which  are  partially  decomposed  in  aqueous  solution,  were  examined 
in  a  solution  of  the  base  itself.  From  these  data,  using  the  value  of 
Nernst  and  Loeb  for  the  velocity  of  the  silver  ion  (a^g  =-  59T),  the 
velocities  of  about  300  ions  are  calculated,  and  then,  by  means  of  the 
above-mentioned  table,  the  conductivity  of  the  substance  at  //i28 ;  in 
almost  all  cases  the  agreement  between  these  numbers  and  those 
found  experimentally,  is  very  good.  The  ion  velocities  are  in  all 
cases  given  in  mercury  units;  so  that  for  conversion  into  C.G.S.  units 
they  should  be  multiplied  by  110  X  10~'.  From  the  results  obtained 
the  author  points  out  the  following  relations. 

The  velocity  of  the   elementary  ions  is  a  periodic  function  of  the 
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atomic  weight,  the  curve  being  also  very  closely  analogous  to  that  for 
internal  friction. 

In  complex  ions,  the  velocity  is  largely  an  additive  property ; 
isomeric  ions  of  analogous  constitution  have  equal  velocities ;  and  to 
a  continuous  additive  change  in  the  composition  of  the  ion  corre- 
sponds a  continuous,  but  decreasing,  change  in  the  velocity. 

In  general,  a  retarding  effect  is  produced  by  the  replacement  (i)  of 
H  by  CI,  Br,  I,  Me,  NHa,  or  NO2 ;  (ii)  of  any  element  by  an  analogous 
element  of  higher  molecular  weight  (exc.  O  and  S),  of  NHs  by  HoO ; 
of  (01^)6  by  (0204)3,  by  the  change  of  amines  into  acids;  of  sulph- 
onic  acids  into  carboxylic  acids,  acids  into  cyanamides,  dicarboxylic 
into  monocarboxylic  acids,  and  by  monamines  into  diamines. 

The  additive  effect  is,  however,  largely  influenced  by  constitution. 
Thus  in  metamerides  the  velocity  increases  with  the  symmetry  of  the 
ion,  especially  with  increase  in  the  number  of  C — N  unions. 

To  the  paper  is  also  added  an  addendum  showing  the  accordance  of 
the  author's  numbers  with  those  recently  published  by  Kohlrausch 
(this  vol.,  ii,  79).  L.  M.  J. 

Non-electrolytic  Dissociation  in  Solutions.  By  M.  Wildermann 
(Ber.,  26,  2881 — 2897). — The  author  has  in  a  previous  paper  (Abstr., 
1893,  ii,  509)  advanced  the  view  that  in  solutions  the  dissolved  sub- 
stance is  contained  in  the  condition  of  complex  (higher)  and  simple 
(lower)  molecules  and  of  the  products  of  dissociation  of  these,  the 
dissociation  of  the  higher  molecules  being  non- electro  lytic,  and  that  of 
the  lower  molecules  being  electrolytic  in  character.  This  view  evi- 
dently agrees  with  that  of  Arrhenius  in  assuming  in  electrolytes  the 
existence  of  simple  molecules  and  their  ions,  but  goes  farther,  and 
adds  to  these  the  presence  of  higher  molecules  and  their  products  oi 
dissociation  in  smaller  or  greater  quantity.  It  is  likewise  maintained 
that  all  dissolved  substances  in  all  solvents  whatsoever  and  at  all 
strengths  of  the  solution,  undergo  electrolytic  dissociation. 

The  electrical  conductivity  of  solutions  was  considered  in  the 
former  paper  (loc.  cit.),  and  the  views  above  given  were  found  to 
afford  an  explanation  of  facts  which  the  theory  of  electrolytic  dissocia- 
tion alone  was  incapable  of  explaining.  In  the  present  paper,  the 
depression  of  the  freezing  point  is  considered,  and  here  also  the 
assumption  of  the  existence  of  complex  molecules  and  non-electrolytic 
dLssociatiou  is  found  to  alford  a  general  explanation  of  the  observed 
facts.  H.  C. 

Applications  of  Raoult's  Law  at  the  Boiling  Point  of  Solu- 
tions. By  O.  §ULE  (Ber.,  27,  694—595;  compare  Abstr.,  1893,  ii, 
406). — A  solution  of  rhamnose  in  el  hylic  alcohol  is  Isevorotatory, 
whilst  in  isopropylic  alcohol  or  in  water  it  is  dextrorotatory.  Further, 
the  molecular  weight  of  rhamnose  as  determined  ebullioscopically,  is 
too  great  in  its  solutions  in  methylic  and  in  ethylic  alcohol,  but  normal 
in  isopropylic  alcohol  and  in  water.  But  all  the  lower  alcohols  behave 
in  the  same  way  ebullioscopically  with  regard  to  such  a  substance  as 
water ;  hence  the  differences  observed  above  must  have  their  source 
in  the  rhamnose.     Probably  they  are   caused   by  the  formation  of 
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rhamnose  alkyl  oxides  which  are  stable  in  alcoholic  solution ;  it  is 
known  that  rhamnose  hydrate,  for  example,  is  decomposed  by  amylic 
alcohol,  water  distilling^  over;  and,  in  fact,  the  ethyl  rhamnoside 
(rhamnose  ethoxide)  of  Fischer  was  found  to  be  Ice vo rotatory  in 
alcoholic  solution.  C.  F.  B. 

Exact  Method  for  the  Determination  of  the  Reduction  of  the 
Freezing  Point.  By  E.  H.  Loomis  (Ann.  Phys,  Ghem.,  [2],  51, 
500 — 52;-})  and  by  F.  Kohlrausch  (ibid.,  524 — 528). — Loomis'  method 
for  cryoscopic  determinations  is  that  described  in  a  former  paper 
(Abstr,,  1898,  ii,  261),  and  details  of  experiments  with  the  substances 
mentioned  in  that  communication  are  given.  In  the  case  of  sodium 
chloride,  the  numbers  obtained  are  in  excellent  agreement  with  those 
of  Jones,  and  differ  from  those  of  Pickerintr  in  showing  no  breaks  in 
the  continuity  of  the  freezing-point  curve. 

Kohlrausch  draws  attention  to  the  fact  that  the  close  agreement 
between  the  results  of  Loomis  and  of  Jones  in  the  case  of  sodium 
chloride  does  not  hold  for  the  other  substances  examined  by  the  two 
observers.  Possible  sources  of  error  in  Jones'  results  are  suggested, 
and  particular  attention  is  drawn  to  the  wavy  character  of  some  of 
his  freezing-point  curves,  a  point  which  Pickering  (Trans.,  1894,  293) 
has  also  commented  on.  H.  C. 

Proportionality  between  the  Reduction  of  the  Freezing 
Point  and  the  Osmotic  Pressure.  By  S.  Arrhenius  (Ann.  Phys. 
Gkem.,  [2],  51,  493 — 499). — The  proportionality  which  the  autiior 
maintains  exists  between  the  reduction  of  the  freezing  point  and  the 
osmotic  pressure  has  recently  been  called  in  question  by  Dieterici, 
who  bases  his  arguments  upon  observations  of  W.  Fischer.  It  is  shown 
that  the  untrustworthiness  of  Fischer's  experimental  work  invalidates 
Dieterici's  conclusions,  and  that,  substituting  observations  by  Juhlin, 
excellent  agreement  with  the  author's  theory  is  obtained. 

H.  C. 

Nature  of  Osmotic  Pressure.  By  G.  Magnanini  (Gazzetta,  24, 
1,  81 — 90). — The  author  replies  to  a  paper  by  Naccari,  in  which  the 
latter  defends  his  ex,periments  on  the  osmotic  pressure  of  sugar  solu- 
tions ;  the  fallacy  of  the  experiment  has  been  previously  pointed  out 
by  the  author,  by  Le  Elanc,  and  in  a  note  to  the  abstract  of  Naccari's 
tirst  paper. on  the  subject  (Abstr.,  1893,  ii,  513).  W.  J.  P. 

Cryoscopy  of  the  Hydrate  HsSOjjHaO.  By  R.  Lespieau  (Bull. 
Soc.  Ghim.,  [3],  11,  71—76). — A  large  quantity  of  the  monohydrate 
of  sulphuric  acid  was  fractionally  crystallised  until  the  melting  point 
rose  to,  and  remained  stationary  at,  8*53°,  a  temperature  identical 
with  that  observed  by  Pickering.  The  extreme  variations  noted  in 
the  temperature  of  a  mixture  of  crystals  and  liquid  during  48  hours 
was  0-04°.  The  only  experimental  difficulty  is  that  due  to  super- 
fusion,  crystallisation  being  difficult  to  induce  and  tedious  to  carry 
out. 

The  constants  in  the  equation  Mxlp  =  ax  -\-  K,  where  x  =  lowering 
>of  freezing  point,  p  =  percentage  of  dissolved  substance,  M  =  mole- 
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cular  we'glit  of  dissolved  substance,  a  =  constant  for  solid,  K  =  con- 
stant for  solvent,  were  determined  for  acetic,  pyruvic,  and  uric  acids. 

a  =    1-2,  -2-7,  13-3, 
K  =  48-1,    47-5,  48-0. 

K  may,  therefore,  be  taken  as  48. 

The  value  of  K,  calculated  from  the  latent  heat  of  fusion,  is  49"5, 
taking  Berthelot's  value,  31'7  Cal.,  and  39"3,  taking  Pickering's  value, 
39-9  Cal. 

Thus,  from  the  cryoscopic  point  of  view,  this  molecular  compound 
behaves  as  an  individual.  Jn.  W. 

Degree  of  Affinity  of  Some  Insoluble  Mineral  Bases.     By  J. 

MiJEES  (Bee.  Trav.  Ghim.,  12,  315 — 329). — The  relative  affinities  of 
certain  insoluble  mineral  bases  were  determined  from  the  rate  of 
action  of  the  insoluble  base  silver  oxide  on  solutions  of  their  nitrates. 
Decinormal  solutions  were  taken,  and  most  of  the  experiments  were 
carried  out  at  the  boiling  points  of  these  solutions.  The  nitrates  of 
zinc,  copper,  lead,  and  cadmium  were  first  examined.  Some  difficulty 
was  experienced  with  the  lead  and  cadmium  solutions,  owing  to  the 
formation  of  basic  salts,  but  it  was  eventually  found  that  the  order  of 
affinity  (basicity)  of  the  hydroxides  is  as  follows,  beginning  with  the 
weakest  :—Cu(0H)2,  Zn(0H)2,  Cd(OH)o,  Pb(0H)2.  Experiments 
with  magne-  ium  nitrate  proved  unsuccessful,  owing  to  secondary- 
reaction  and  rmation  of  a  compound,  Mg(0Ag)2,  which  is  deposited 
in  the  form  ol:  light  yellow  needles  upon  the  sides  of  the  vessel 
containing  the  solution.  Calcium  and  barium  nitrates  behave  in  a 
similar  manner.  The  author  finds,  however,  that  silver  nitrate  is 
completely  decomposed  by  magnesium  oxide  at  the  ordinary  tempera- 
ture. The  affinities  observed  are  not,  as  might  be  expected,  propor- 
tional to  the  relative  amounts  of  electrolytic  dissociation  in  the 
nitrates  examined,  and  in  so  far  contradict  the  accepted  view  of  the 
identity  of  chemically  and  electrically  determined  affinities. 

H.  C. 
Affinity  Coefficients  of  Bases.  By  G.  Bredig  (Zeit.  physikal. 
Chem.,  13.,  288 — 326). — A  large  number  of  affinity  coefficients  were 
determined,  chiefly  of  bases  the  conductivity  of  whose  chlorides  the 
author  had  previously  determined  (this  vol.,  ii,  226).  The  measure- 
ments were  all  made  electrolytically  by  use  of  the  telephone  and 
alternating  current.  The  values  for  /*»  were  calculated  from  the 
previously  obtained  numbers  for  the  ion  velocities,  using  the  value 
fl-'oH  =  1^7.     The  affinity  coefficient  is  given  by  the  equation 

2 

Jc  = 


V{i    —   111) 

where  m  is  the  degree  of  dissociation  =  juoo  /^p,  and  v  is  the  volume  of 
solution  per  gram  molecular  weight. 

The  results  show  that  the  quaternary  organic  bases  are  the 
strongest  and  the  tertiary  the  weakest.  The  bases  of  phosphorus, 
arsenic,  antimony,  sulphur,  and  tellurium  are  very  strong ;  those  of 
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tin  and  mercury  very  weak.  In  metameric  diamines  the  base  is 
stronger  the  further  removed  are  the  amido-j^roups. 

A  number  of  very  weak  bases  were  examined  in  solutions  of  the 
hydrochloride,  and  the  value  h/ki  determined  ;  that  is,  the  strength  of 
the  base  referred  to  that  of  water.  The  ratio  multiplied  by  229  X 
10~^^  gives  the  affinity  constant  of  the  base. 

The  author  upholds  the  accuracy  of  the  electrolytic  method,  more 
especially  with  regard  to  objections  raised  against  it  by  Lellmana 
(Abstr.,  1892,  1269;  1893,  ii,  407).  L.  M.  J. 

Affinity  Coefficients  of  Organic  Bases.  By  E.  Lellmann  and 
A.  LiEBMANN  {Annalen,  278,  141 — 152). — Continuing  the  experi- 
ments of  Lellmann  and  Gortz  on  aniline  (Abstr.,  1S93,  ii,  407),  the 
authors  find  that  this  base  has  a  fixed  value  for  its  affinity  coefficient 
which  A^aries,  however,  under  certain  influences.  It  is  hardly  probable 
that  all  these  influences  have  been  ascertained,  but  the  authors 
have  qualitatively  proved  the  effect  of  agitating  the  solution  during 
the  experiment,  and  also  the  action  of  magnetism.  They  intend  to 
repeat  their  observations  quantitatively.  It  is  noteworthy  that  the 
influence  of  agitating  the  solution  raises  the  affinity  coefficient,  whilst 
the  influence  of  magnetism  lowers  it.  A.  H.  L. 

Affinity  Coefficients  of  Acids.  By  E.  Lellma^^n  and  A.  Lieb- 
jMANN  (Ammlen,  278,  152 — 173), — It  has  been  shown  by  Lellmann 
and  Schliemann  (Abstr.,  1893,  ii,  408)  that  determin;itions  of  the 
affinity  coefficients  of  acids  in  aqueous  solution  by  the  spectrophoto- 
metric  method  give  results  incompatible  with  Guldberg  and  Waage's 
law.  Abnormal  results  are  also  obtained  when  96  per  cent,  alcohol  is 
used  a^  the  solvent,  bat  the  values,  unlike  those  obtained  in  aqueous 
solution,  increase  with  the  concentration.  Results  quite  in  accord 
with  the  law  of  mass  action  are  obtained  when  50  per  cent,  aqueous 
acetone  is  used  as  the  solvent. 

Numerous  determinations  of  the  affinity  coefficient  of  phenylacetic 
acid  are  recorded,  the  barium  salt,  as  before,  being  examined.  Great 
differences  in  the  values  were  observed,  the  causes  of  which  are  un- 
known, but  may,  perhaps,  be  the  same  as  suggested  in  the  case  of 
aniline  (last  abstract).  The  authors  have  made  a  series  of  determina- 
tions of  the  electrical  conductivity  of  phenylacetic  acid  and  its  barium 
salt,  and,  comparing  their  results  with  the  values  obtained  by  the 
spectrophotometric  method,  they  conclude  that  there  is  no  propor- 
tionality between  electrical  conductivity  (dissociation)  and  chemical 
activity.  They  also  reply  to  the  criticisms  of  Nernst  (Abstr.,  1893, 
i,  449).  A.  R.  L. 

Laboratory  Apparatus.  By  A.  Bidet  (Compt.  rend.,  118,  478— 
48'J). — A  constant  level  siphon  (Fig.  1)  is  obtained  by  attaching  a 
lateral  tube,  O'  S,  to  an  S  tube  a  little  above  the  lower  bend.  The 
lower  branch  is  placed  in  the  vessel  in  which  the  constant  level  is  to  be 
maintained,  and  the  water  is  brought  in  through  the  upper  vertical 
branch,  A.     When  the  level  of  the  liquid  in  the  vessel  falls  below  the 
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lower  bend,  the  siphon  acts  in  the  direction  BO  ;  if  it  rises  higher, 
the  siphon  acts  in  the  direction  BS. 

The  safety  tube  (Fig.  2)  allows  of  the  introduction  of  an  acid, 
whilst  any  gas  that  is  evolved  escapes  through  the  lateral  tube.  If 
the  pressure  inside  the  vessel  becomes  high,  the  liquid  in  the  cylin- 
drical bulb  is  driven  up  into  the  funnel  and  the  gas  escapes  through 
the  bent  tube  without  projecting  the  liquid  from  the  funnel ;  when 
the  pressure  falls,  the  liquid  runs  back  from  the  funnel  into  the  bulb. 


Fifi.  1. 


Fis.  2. 


Condenser  wifh  Internal  Circulation. — A  wide  tube,  closed  at  one 
end,  is  fused  into  the  lower  end  of  a  wide  condenser  tube,  so  that  a 
narrow,  annular  space  is  left  between  them.  The  inner  tube  is  fitted 
with  a  cork  carrying  two  tubes,  one  for  the  entrance,  the  other  for  the 
exit  of  cold  water.  One  end  of  the  outer  tube  is  connected  with  the 
distilling  flask  and  the  lower  end  with  the  receiver.  If  necessary, 
a  third  tube  may  be  added,  giving  an  outer  circulation  of  water  as 
■well. 

Commutator  for  Condensers  (Fig.  3). — This  consists  of  an  external 


Fig.  3. 


Fig.  4. 
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tube,  E,  carrying  two  tubulures,  one  of  which,  R,  communicates  with 
the  reflux  condenser,  whilst  the  other,  D,  can  be  attached  to  a  descend- 
ing condenser.  The  internal  tube,  I,  turns  in  such  a  manner  that 
the  aperture,  0,  can  be  brought  opposite  either  R  or  D.  The  apparatus 
is  attached  by  means  of  a  cork  to  the  vessel  containing  the  liquid, 
and.  the  vapour  can  be  sent  into  either  condenser  by  altering  the 
position  of  the  aperture  0.  A  funnel,  thermometer,  &c.,  can  be  passed 
through  the  inner  tube,  as  shown  in  the  figure. 

A  convenient  superheater  (Fig,  4)  for  vapours  can  be  constructed 
of  a  helix  of  copper  tube,  with  a  core  of  metallic  gauze,  the  whole 
being  surrounded  by  a  metal  cylinder  with  an  open  conical  top.  The 
flame  of  a  Bunsen  burner  is  allowed  to  play  on  the  gauze  in  the  centre 
of  the  helix,  and  it  is  easy  to  maintain  a  temperature  of  300°.  The 
temperature  of  the  issuing  vapour  is  indicated  by  the  thermometer, 
t,  placed  in  the  vertical  side  tube.  C.  H.  B. 

Lecture  Experiment :  Electrolysis  of  Hydrochloric  acid.  By 
L.  Meyer  {Ber.,  27,  850— 853).— The  method  usually  adopted  for 
the  electrolysis  of  hydrochloric  acid  as  a  lecture  experiment  invari- 
ably yields  less  chlorine  than  hydrogen,  even  when  the  liquid  has 
been  previously  saturated  with  chlorine.  This  is  due  to  the  fact  that 
m  the  ordinary  form  of  apparatus  (Hofmann's)  the  chlorine  is  col- 
lected under  a  gradually  increasing  pressure,  and  has  to  pass  up 
through  a  long  column  of  the  acid,  which  dissolves  more  and  more  of 
the  gas  as  the  experiment  proceeds  and  the  pressure  on  the  chlorine 
increases.  This  is  largely  prevented  in  the  apparatus  described  by 
the  author,  in  which  the  chlorine  does  not  pass  through  the  acid,  but 
only  comes  in  contact  with  its  surface.  This  is  effected  by  collecting 
the  gases  in  tubes  which  are  connected  by  ground  joints  with  the  two 
limbs  of  the  (-|- shaped  apparatus  containing  the  electrodes,  the  gas 
entering  at  the  top  of  the  collecting  tubes.  A.  H. 
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Hydrates  of  Hydrogen  Bromide.  By  S.  U.  Pickering  {Phil. 
Mag.,  [5],  36,  111). — A  series  of  density  determinations  were 
made  with  solutions  containing  from  65  per  cent,  of  hydrogen 
bromide  downwards,  and  the  results  examined  graphically.  They 
gave  indications  of  two  not  very  well  marked  breaks  at  strengths 
corresponding  with  a  tri-  and  tetra-hjdrate.  On  making  a  series 
of  freezing-point  determinations,  both  these  hydrates  were  isolated 
in  the  cryi^talline  condition,  the  former  melting  at  — 48°,  the 
latter  at  —  o5"8°.  With  the  exception  of  the  previously  known  di- 
hydrate,  no  other  hydrate  was  isolated.  There  are  some  grounds, 
however,  for  regarding  the  existence  of  a  pentahydrate  as  probable, 
although  solutions  of  about  that  strength  did  not  solidify  at  —80'^. 
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For  the  hydrates  of  hydroo-en  chloride  see  Ber.,  26,  277,  and  also 
Proc,  1893,  45  ;  for  those  of  hydrogen  iodide,  together  with  a  list  of 
the  various  hydrates,  isolated  in  the  cases  of  the  three  haloid  acids, 
see  this  vol.,  ii,  11.  S.  U.  P. 

Action  of  Dry  Ammonia  on  Dry  Carbonic  Anhydride.    By 

R.  E.  Hughes  and  F.  Soddy  (Chem.  Neius,  69,  138 — 139). — Ammonia, 
carefully  dried  by  means  of  soda-lime,  solid  caustic  soda,  and  ignited 
lime,  and  carbonic  anhydride,  carefully  dried  by  means  of  sulphuric 
acid  and  phosphoric  anhydride,  are  found  not  to  react  when  mixed 
together.  D.  A.  L, 

Preparation  of  Pure  Potassium  lodate.  By  M.  Groger  (Zeit. 
angw.  Chem.,  1894,  13). — 40  grams  of  pure  potassium  permanganate 
is  dissolved  iu  1  litre  of  hot  water.  20  grams  of  potassium  iodide, 
dissolved  in  a  little  water  is  added,  and  the  whole  heated  in  a  boiling 
water  bath  for  20 — 30  minutes,  when  the  excess  of  permanganate  is 
reduced  by  the  cautious  addition  of  alcohol.  The  filtrate  is  acidified 
wdth  acetic  acid,  and  evaporated  to  about  50  c.c.  The  mother  liquor 
is  poured  off,  and  the  crystals  of  potassium  iodate  are  washed  with 
strong  alcohol,  and  dried.  L.  de  K. 

Behaviour  of  Sodium  Peroxide  towards  acids.  By  J.  Tafel 
(Ber.,  27,  816 — 824). — Sodium  peroxide  evolves  oxygen  when 
strongly  heated  or  on  treatment  with  water  at  ordinary  tempera- 
tures. By  the  action  of  alcoholic  hydrochloric  acid  at  about  0°, 
a  white  powder  is  formed,  which,  after  purification,  undergoes  de- 
composition at  100°,  oxygen  being  evolved.  This  substance  is  a 
mixture,  or  a  compound,  of  2  mols.  NaCl  and  1  mol.  NaO'OH.  It 
decomposes  gradually  at  the  ordinary  temperature,  dissolves  in  ice- 
cold  water  without  evolution  of  gas,  and  the  solution  has  a  strongly 
alkaline  reaction.  On  acidifying  with  sulphuric  acid,  the  solution 
reduces  potassium  permanganate  at  the  ordinary  temperature,  oxvgen 
being  liberated  ;  on  boiling  the  acid  solution,  it  is  decomposed  some- 
what slowly.  On  acidifying  the  alkaline  solution  with  hydrochloric 
acid,  instead  of  sulphuric  acid,  chlorine  is  evolved  on  heating,  and 
potassium  iodide  is  decomposed  at  the  ordinary  temperature.  Sodium 
peroxide  dissolves  in  alcoholic  acetic  acid,  and  a  compound  is  de- 
posited which  resembles  the  preceding  substance  in  appearance  and 
general  properties,  but  its  aqueous  solution  is  neutral.  On  heating 
the  solid,  oxygen  and  water  are  eliminated  and  sodium  acetate 
remains;  the  compound  is,  therefore,  either  sodium  acetate  Avith 
hydrogen  peroxide,  instead  of  water  of  crystallisation,  or,  more  prob- 
ably, a  mixture  of  sodium  acetate  with  the  compound  ISTaO-CoHsO., 
the  acetic  derivative  of  the  hydrate  NaO'OH.  Failure  to  detect  the 
formation  of  hypochlorous  acid,  or  of  sodium  hypochlorite,  by  the 
action  of  alcoholic  hydrochloric  acid  on  the  acetate,  leads  the  author 
to  suggest  the  formulae,  0!Na*OH  and  0!Na*OAc,  for  the  hydrate 
and  acetate  respectively.  The  consequences  resulting  from  the 
assumption  of  a  tervalent  sodium  atom  will  be  considered  subsequently. 
Full  analytical  details  of  the  compounds  are  included  in  the  paper. 

J.  B.  T. 
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Trihydrate  of  Lithium  Iodide.  By  A.  N".  Thtrsoff  (/.  liiiss. 
Chem.  Soc,  25,  4(37— 472).— The  salt,  LiI,3HoO,  first  prepared  by 
Kammelsberg,  melts  at  72°,  and  can  be  crystallised  unchanged  from 
absolute  alcohol.  At  120°  it  loses  water  slowly,  1  mol.  being  given 
up  much  more  readily  than  the  other  two.  J.  W. 

Lithium  Fluoride.  By  C.  Poulenc  (Bull.  8oc.  CMm.,  [3],  11, 
15 — 17). — Lithium  fluoride  may  be  obtained  in  a  crystalline  form  by 
fusing  the  amorphous  compound  with  a  mixture  of  potassium  hydro- 
gen fluoride  and  potassium  chloride.  On  slowly  cooling  the  melt, 
and  washing  away  the  flux  with  water,  the  fluoride  is  obtained  as  a 
mixture  of  regular  octahedra  and  small,  nacreous  spangles  derived 
from  the  latter.  The  spangles  are  alone  formed  if  the  potassium 
chloride  is  omitted  from  the  flux. 

Lithium  fluoride  is  intermediate  in'  character  between  the  alkali 
fluorides  and  those  of  the  alkaline  earths.  It  is  sparingly  soluble  in 
water,  but  insoluble  in  95  per  cent,  alcohol.  It  is  easily  decomposed 
by  nitric  and  sulphuric  acids,  but  with  difficulty  by  aqueous  hydro- 
chloric acid,  although  at  a  red  heat  it  is  completely  decomposed  by 
gaseous  hydrogen  chloride,  and  partially  by  steam.  It  does  not  form 
a  fluorchloride.  It  melts  at  about  1000°  in  an  atmosphere  of  hydrogen 
fluoride,  and  partially  volatilises  at  1100—1200°.  Jn.  W. 

Action  of  Hydrogen  on  Caesium  Oxide.  By  IS".  Beketoff 
(J.  Buss.,  Chem.  Soc,  25,  433—434). — Anhydrous  caesium  oxide, 
when  brought  into  contact  with  hydrogen,  at  once  darkens,  with 
slow  absorption  of  the  gas.  A  trace  of  moisture  serves  to  make  the 
action  recommence  after  it  has  ceased  in  dry  hydrogen.  According 
to  the  author,  the  action  is  expressed  by  the  following  equation  : — 
2CsoO  +  Ha  =  2Cs  +  CsOH.  J.  W. 

Silver  Aurochloride.  By  F.  Herkmann  (Ber.,  27,  596—597).— 
This  substance,  AgAuC]4,  may  be  obtained  by  dissolving  4  parts  of 
gold  in  aqua  regia,  evaporating  the  solution  nearly  to  dryness,  adding 
first  a  solution  of  1  part  of  silver  in  dilute  nitric  acid,  and  then 
10  parts  of  the  strongest  nitric  acid,  evaporating  almost  to  dryness, 
and  repeatedly  adding  very  strong  nitric  acid  to  the  residue,  and 
evaporating  it.  It  is  thus  obtained  in  lustrous,  orange-red  needles  with 
yellow  streak;  it  darkens  in  colour  superficially  when  exposed  to 
sunlight  in  moist  air,  decomposes  when  heated  at  about  230°,  and  is 
only  slowly  decomposed  by  water,  but  rapidly  by  dilute  hydrochloric 
acid  and  by  ammonia.  C.  F.  B. 

Composition  of  some  Mortars.  By  0.  Rkbufatt  (Gazzetta,  24, 
i,  28 — 33). — The  author  has  analysed  a  specimen  of  mortar  taken 
from  the  base  of  some  Roman  pillars  about  2,000  years  old,  at  about 
11*5  metres  under  the  sea  surface;  a  mortar  about  20  years  old, 
taken  from  a  pier,  was  also  examined.  Both  mortars  are  trachytic, 
and  very  similar  in  composition,  the  latter  being  represented  by 

5Si02,2-3Al203,l— 2(CaO,MgO),10H2O. 

W.  J.  P. 
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Scott's  Cement.  By  G.  Giorgis  {Gazzetta,  24,  i,  23— 28).~The 
author  is  examining  the  "Scott's  Cement"  prepared  by  beating 
caicium  sulphate  with  lime,  but  publishes  no  conclusions  as  to  its 
nature  in  this  preliminary  note.  W.  J,  P. 

Graphochemical  Calculations,  with  especial  Reference  to 
Scda  Lime  Glasses.  By  E.  I^ickel  {Zeit.  physihal.  Chem.,  13, 
'S66 — 372). — A  further  application  of  tbe  author's  method  of  calcula- 
tion.    (Abstr.,  1892,  1158,  and  1893,  ii,  119.)  L.  M.  J. 

The  Precipitation   of  Metals  from  Dilute    Solutions.      By 

F.  Mylius  and  0.  Fromm  (Ber.,  27,  630—651;.—^  Wet  Method  of 
forming  Metallic  Alloys. — Silver-zinc  in  obtained  when  a  solution  of 
silver  sulpbate  is  gradually  added  to  water  in  which  a  zinc-plate  is 
placed,  the  silver  solution  being  added  at  such  a  rate  that  not  more 
than  0"03  gram  of  silver  is  present  per  litre.  No  evolution  of  hydrogen 
is  observed,  and  the  product  is  precipitated  as  a  black,  amorphous 
mans,  which  is,  however,  sometimes  contaminated  with  white  silver 
crystals,  especially  if  the  solution  is  too  strong.  The  product  contains 
from  76*3 — 48*2  per  cent,  of  silver  and  24'7 — 51'8  per  cent,  of  zinc. 
When  rubbed  with  an  agate  rod,  it  acquires  a  white  metallic  lustre. 
When  treated  with  concentrated  silver  nitrate,  it  yields  white  crys- 
talline silver  and  zinc  nitrate  ;  with  strong  acids,  it  yields  silver, 
hydrogen,  and  a  zinc  salt.  It  precipitates  copper  and  gold  from  their 
solutions.  It  is  oxidised  slowly  by  exposure  to  air,  and  with  faintly 
acid  hydrogen  peroxide  yields  white  silver.  With  bromine  water,  it 
yields  white  silver  and  silver  bromide;  and  chromic  acid  converts  it 
into  zinc  and  silver  chromates. 

Copper-zinc  is  obtained  in  a  similar  way  to  the  silver-zinc.  A  small 
quantity  of  hydrogen  is  evolved  during  the  ai  tion,  and  a  small 
quantity  of  basic  zinc  sulphate  precipitated.  It  is  a  black,  amorphous 
powder,  containing  from  59'4 — 50  percent,  of  copper  and  40'(3 — 50  per 
cent,  of  zinc.  When  rubbed,  it  acquires  a  yellow  metallic  lustre^  and 
is  essentially  a  brass.  It  behaves  like  brass  towards  dilute  acids. 
With  concentrated  copper  solution,  it  forms  crystalline  copper  and 
zinc  sulphate,  precipitates  gold  and  silver  from  their  solutions,  and 
yields  hydrogen  and  a  residue  of  crystalline  copper  when  treated 
with  acids. 

Gold-zinc,  obtained  in  a  similar  way  to  the  above,  forms  black, 
spongy  flockfs,  containing  equal  weights  of  the  two  metals. 

Those  metals  which,  like  platinum,  iridium,  and  palladium,  have  a 
great  affinity  for  zinc,  are  precipitated  from  their  dilute  solutions  as 
black  precipitates  containing  large  quantities  of  zinc.  Metals  v\hich 
have  less  affinity  for  zinc  behave  differently.  A  very  dilute  solution 
of  lead  chloride  or  acetate  gives  a  grey  precipitate  which  contains 
only  3 — 5  per  cent,  of  zinc,  a  part  of  which  is  probably  present  as 
oxide.     Tin  and  cadmium  solutions  behave  in  the  same  way. 

Silver-cadmium  is  obtained  as  a  black,  spongy  precipitate  containing 
544 — 35'2  per  cent,  of  silver  and  45  6— 64"8  per  cent,  of  cadmium. 
Under  pressure  it  acquires  a  white,  metallic  lustre,  and  is  similar  to 
silver-zinc  in  chemical  properties. 
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Gopppr- cadmium  is  obtained  as  a  groyish-blaok,  crystalline  pracipi- 
tate,  and  has  the  composition  Cu,Cd.  When  treated  with  concentrated 
hydrochloric  acid,  a  violent  evolution  of  hydrogen  takes  place,  bat  the 
residual  copper  still  contains  a  trace  of  cadmium. 

Gold- cadmium  is  a  lead-grey  crystalline  precipitate,  having  the 
composition  AuCdg.  It  remains  unaltered  by  exposure  to  air,  decom- 
poses solutions  of  the  noble  metals,  is  scarcely  acted  on  by  dilute 
acids,  and,  when  treated  with  concentrated  hydrochloric  acid,  yields 
hydrogen,  gold,  and  cadmium  chloride.  When  heated,  it  is  converted 
into  gold-monocadmium  AuCd  (Heycock  and  Neville,  Trans.,  1892, 
906). 

Cadmium  precipitates  the  metals  of  the  platinum  group  from  dilate 
solution  in  a  spongy  form  containing  large  quantities  of  cadmium. 
With  dilute  lead  solutions,  it  gives  a  crystalline  precipitate  consisting 
of  pure  lead. 

Copper -tin.  A  tin  plate  in  contact  with  a  very  dilute  neutral  or 
acid  copper  solution  becomes  covered  with  a  grey  coating  of  crystals 
having  a  metallic  lustre  ;  the  liquid  at  the  same  time  becoming  turbid, 
owing  to  the  formation  of  a  basic  tin  salt.  The  product  has  the  com- 
position CuaSn  ;  it  is  fairly  stable  towards  acids,  and  is  decomposed  by 
hot  concentrated  hydrochloric  acid  with  evolution  of  hydrogen,  leaving 
a  residue  of  red  copper  which,  however,  still  contains  tin.  The 
authors  point  out  that  an  alloy  of  the  two  metals  of  the  composition 
CugSn  has  been  shown  to  have  the  properties  of  a  definite  chemical 
compound  (Laurie,  Trans.,  1888,  104,  Riche,  Gompt.  rend.,  55 ; 
Mallet,  Fehlings  Handworterb.,  3,  1227  ;  Lodge,  Phil.  Trans.,  1879  ; 
and  Calvert  and  Johnson,  Phil.  Trans.,  1858). 

Tin  precipitates  from  dilute  silver  solutions  a  black  compound  con- 
taining a  large  quantity  of  tin  ;  it  is,  however,  very  unstable,  and 
contains  also  tin  oxide.  With  dilute  gold  solutions,  tin  gives  a  dark 
precipitate  which  evolves  hydrogen  with  concentrated  hydrochloric 
acid.  Gold-purple  containing  tin  oxide  is  always  formed  at  the  same 
time.  With  platinum  solutions,  tin  gives  black  and  yellowish-brown 
precipitates. 

From  dilute  copper  solutions,  lead  precipitates  a  reddish-brown 
compound  containing  lead,  which  gives  hydrogen  when  treated  with 
hydrochloric  or  acetic  acid.  A  plate  of  lead  in  dilute  silver  solution 
at  first  becomes  covered  with  a  dark  film,  but  crystalline  silver  is  very 
soon  formed.  Gold-lead  is,  however,  easily  formed,  and  is  a  deep 
black  precipitate  which  gives  hydrogen  and  gold  when  treated  with 
acids.  Pla'inurn-lead  is  obtained  as  a  crystalline  precipitate;  Iridium- 
lead  is  also  easily  obtained. 

The  authors  were  unable  to  separate  an  alloy  by  the  action  of 
copper  on  dilute  silver  solutions,  as  crystalline  silver  is  precipitated 
at  the  same  time.  With  gold  solutions,  they  obtained  a  black,  spongy 
compound  containing  copper,  and  a  similar  compound  with  platinum 
solutions.  By  the  action  of  mercury  on  dilute  silver  solutions  a 
beautiful  crystalline  amalgam  is  obtained.  Iron  a';ts  on  dilute  neutral 
solutions  of  the  metals  with  evolution  of  hydrogen,  and  alloys  could 
not  be  obtained  with  copper,  silver,  or  gold ;  with  platinum  solutions 
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however,  a  precipitate  is  obtained  which  contains  iron,  and  evolves 
hydrogen  when  treated  with  hydrochloric  acid. 

The  alloys  descril^ad  above  are  most  easily  prepared  by  shaking  the 
positive  metal  in  the  form  of  powder  with  a  solution  of  the  negative 
metal.  They  undergo  double  decomposition  like  other  insoluble 
chemical  compounds ;  thus  gold-zinc,  when  shaken  with  a  cadmium 
solution,  yields  gold-cadmium  and  a  zinc  salt;  and  the  compound 
CugZn,  obtained  by  shaking  zinc-dust  with  a  solution  of  copper  sulphate, 
when  shaken  with  a  solution  of  tin  chloride  yields  copper- tin,  CuaSn, 
and  zinc  chloride. 

The  black  metallic  precipitates  obtained  by  electro-deposition  are 
not  identical  with  the  above,  although  they  are  very  similar.  The 
black  metallic  deposit  obtained  from  silver  solutions  acts  in  the  same 
way  as  zinc-silver  towards  concentrated  silver  solution,  dilute  acids, 
and  oxidising  agents.  When  silver  is  deposited  from  a  dilute,  faintly 
acid,  sulphate  solution  on  a  wire  cathode  with  a  large  current  density, 
a  black  flocculent  substance  is  obtained  which  is  suddenly  converted 
into  white  crystalline  silver  with  evolution  of  hydrogen.  Black  silver 
deposited  from  a  neutral  solution  contains  no  hydrogen,  or  only  a 
very  minute  quantity.  Platinum,  cadmium,  and  zinc  can  also  be 
deposited  in  a  black  porous  condition,  but  lead  cannot. 

The  authors  have  examined  the  behaviour  of  copper  hydride  under 
certain  conditions.  With  a  solution  of  potassium  cyanide,  it  gives 
cuprous  cyanide,  potassium  hydroxide,  and  hydrogen ;  with  copper 
sulphate,  it  gives  copper  and  free  sulphuric  acid.  It  may  be  cautiously 
heated  to  140°,  without  completely  decomposing.  It  cannot  be  pre- 
pared by  the  action  of  zinc  on  an  acid  solution  of  copper  sulphate, 
the  compound  obtained  under  these  conditions  beinc  copper-zinc 
(Schoor.  Arch.  Neerland,  12,  96).  The  black  precipitate  formed  at 
the  zinc  pole  of  a  Daniell's  cell  is  also  copper-zinc,  and  when  the  cell 
is  exhausted  copper-zinc  is  also  deposited  at  the  copper  pole.  The 
authors  were  unable  to  obtain  copper  hydride  by  electro-deposition. 

E.  C.  R. 

Allotropic  Changes  of  Iron  under  the  Influence  of  Heat. 
By  G.  Chaepy  {Gom.pt.  rend.,  118,  418 — 421). — When  iron  is  in  the 
a-condition  it  shows  a  rectilinear  break  in  the  curve  representing  the 
elongation  as  a  function  of  the  load,  but  the  moditication  y3  shows  no 
such  break.  The  relative  proportions  of  a  and  /3  in  a  given  bar  can 
be  estimated  by  comparing  the  length  of  the  rectilinear  break  in  its 
curve  with  that  of  a  bar  which  has  been  completely  converted  into 
the  a-modification.  The  author  has  applied  this  fact  to  the  investiga- 
tion of  the  condition  of  iron  that  has  been  heated  to  various  tempera- 
tures in  an  electric  muffle,  and  cooled  by  suddenly  immersing  it  in  a 
cold  liquid. 

The  results  obtained  show  that  the  allotropic  modification  of  iron  takes 
place  spontaneously  at  a  sufficiently  high  temperature,  and  can  be 
made  permanent  by  sudden  cooling;  it  therefore  plays  an  important 
part  in  the  operation  of  tempering.  The  transformation  takes  place 
more  quickly,  the  higher  the  temperature  ;  with  steel  containing  0'8 
per  cent,  of  carbr  n,  the  change  does  not  begin  after  heating  for  an 
hour  at  700°,  or  for  five  minutes  at  750°,  but  it  is  complete  aftei* 
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heating  for  30  minutes  at  750°,  or  for  five  minutes  at  800°.  Other 
steels  yield  similar  results,  and  it  follows  that  in  metallurgical  opera- 
tions it  is  necessary  to  take  into  account  not  only  the  temperature, 
but  also  the  time  during  which  the  temperature  is  maintained. 

When  iron  is  tempered,  it  undergoes  a  change  which  can  also  be 
produced  by  deformation  in  the  cold,  but  there  is  no  evidence  to  show 
whether  this  change  is  the  cause  of  the  hardening.  C.  H.  B. 

Higher  Oxides  of  Nickel.  By  E,  D.  Campbell  and  P.  F.  Trow- 
bridge (/.  Annal.  and  Apfl.  Chem.,  7,  301 — 307). — The  authors  com- 
municate the  results  of  several  experiments  they  have  made  to  obtain 
nickel  in  a  higher  state  of  oxidation.  The  modus  operandi  was  to 
precipitate  nickel  sulphate  with  sodium  carbonate  in  presence  of 
bromine  at  various  temperatures.  The  degree  of  oxidation  was 
ascertained  by  treating  the  products  wn'th  potassium  iodide  and  hydro- 
chloric acid  and  titrating  the  liberated  iodine. 

From  the  experiments  made,  the  authors  conclude  that  the  higher 
oxides  of  nickel  are  unstable  compounds,  and  that  an  oxide  higher 
than  NigOs  can  be  obtained.  They  have  not,  however,  succeeded  in 
obtaining  nickel  dioxide,  NiOa.  L.  de  K. 

Purification  of  Thorium  Oxide.  By  C.  Bottinger  {Zeit.  anorg. 
Chem.,  6,  1). — Advantage  is  taken  of  the  fact  that  a  solution  of 
thorium  oxalate  in  warm  ammonium  oxalate  is  precipitated  by  strong 
hydrochloric  acid  ;  the  ignited  precipitate  yields  a  pure  oxide.  A 
prescription  for  making  cones  for  the  Welsbach  light  is  given. 

A.  G.  B. 

Sulphur  Compounds  of  Thorium.  By  G.  Krijss  (Zeit.  anorg. 
Chem.,  6,  49 — 56  ;  compare  Abstr.,  1893,  ii,  574). — By  heating 
thorium  oxide  in  carbon  bisulphide  at  a  red  heat,  thorium  oxy- 
sulphide,  ThOS,  coloured  black  with  carbon,  is  obtained.  The  same 
compound  is  the  product  of  heating  ammonium  thorium  chloride, 
potassium  thorium  chloride,  and  thorium  oxy chloride  respectively,  in 
hydrogen  sulphide.     It  has  a  light,  brown  colour.  A.  G.  B. 

Complex  Acids.  Tungstovanadates  and  Ammonium  Phos- 
phomolybdates  and  Arsenomolybdates.  By  C.  Friedheim  (Zeit. 
anorg.  Chem.,  6,  11—26,  27—34;  compare  Abstr.,  1893,  ii,  282,  378, 
472). — When  a  mixture  of  sodium  paratungstate  and  sodium  vana- 
date is  fractionally  crystallised,  the  salts  5]Sa20,6W03,3  V2O5  -|-  38H2O 
(Abstr.,  1890,  14),  6(Na^O,2W03),]N'a20,Vo05  4-  29H,0,  and 
7(Na20,2W03)N'a,0,V205  +  66H2O  are  obtained.  The  aqueous 
solution  of  the  first  of  these  salts,  sodium  ditungstosesquivanadate,  is 
precipitated  by  barium  chloride,  silver  nitrate,  calcium  chloride,  and 
potassium  chloride ;  the  composition  of  the  precipitate  in  each  case  is 
discussed  (compare  Bosenheim,  Abstr.,  1889,  762).  When  potassium 
salts  are  substituted  for  sodium  salts  in  the  method  of  preparation, 
no  crystalline  products  are  obtained.  Ammonium  salts  yield  ammo- 
nium paratungstotri vanadate,  with  evolution  of  ammonia. 

The  salts  produced  by  the  action  of  molybdic  anhydride  on  am- 
monium  arsenate   and   ammonium   phosphate,   and   of    amoiouium 
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raolybdate  on  ammonium  arsenate  and  phosphate,  have  been  analysed  ; 
their  formulsB  are  discussed.  A.  G.  B. 

Action  of  Heat  on  Ruthenium  Alkali  Nitrites.  Bj  A.  Joly 
and  E.  Leidi^  (Compt.  rend.,  118,  468 — 471) — The  orange-red  salt, 
very  soluble  in  water,  formed  in  neutral  solution  by  adding  the  cal- 
culated quantity  of  potassium  nitrite  to  a  solution  of  ruthenium 
chloride  has  the  composition  Ru2(N02)6,4KjS'02,  and  the  yellow  salt, 
only  slightly  soluble  in  water,  and  formed  in  an  alkaline  solution 
in  presence  of  excess  of  alkali  nitrite,  has  the  couaposition 
Ru20(N02)4,8KN02;  it  crystallises  wiih  HgO,  but  becomes  an- 
hydrous at  100°  (compare  Abstr.,  1890,  17). 

Ruthenium  Sodium  Nitrites. — When  a  solution  of  sodium  nitrite  is 
gradually  added  to  a  solution  of  ruthenium  chloride  at  60 — 80°  until 
the  liquid  is  neutral,  an  orange-red  solution  is  obtained,  which,  on 
cooling,  deposits  the  compound  Ilu2(N02)6,4NaN 02,41^20  in  orange- 
yellow,  dichroic,  monoclinic  prisms,  very  soluble  in  wat^r,  from  which 
they  can  be  repeatedly  recrystallised  without  decomppsing.  When 
heated  with  dilute  hydrochloric  acid,  the  salt  yields  the  nitppsachloride 
R,u(NO)Cl3,2NaCl  ;  when  mixed  with  potassium  hydroxide  and  satu- 
rated with  chlorine,  it  gives  off  vapours  of  ruthenium  peroxidq.  From 
5  to  6  kilos,  of  this  salt  were  obtained  from  60  kilos,  of  iridium, 
residues,  rich  in  ruthenium,  and  hence  sodium  nitrite  is  of  great 
service  in  the  extraction  of  the  metal  from  substances  in  which  it  is, 
present  in  small  quantity. 

When  the  potassium  salt  Ru20(N'02)4,8KN02  is  heated  at .  360°  or. 
440"  in  a  vacuum,  there  is  sudden  and  almost  explosive  decomposi- 
tion, nitrogen  and  nitrogen  peroxide  being  evolved,  and  the  residue, 
when  treated  with  water,  yields  a  solution  of  alkali  nitrite  quite  free 
from  ruthenium.  The  insoluble  black  residue  has  the  composition 
K20,3Ru205,  and  its  formation,  confirms  the  acidic  character  of  per- 
ruthenic  acid  (Abstr.,  1892,  282). 

The  sodium  salt  at  360°  or  440°  yields  the  compound  NaoOjRuiOp, 
which  cannot  be  a  mere  mixture  of  the  alkali  oxide  a.nd  the  ruthe- 
nium oxide,  since  the  latter  would  decompose  at  440°.  At  a  dull, 
red  heat,  the  nitrite  yields  the  oxide  RuO-j,  which  retains  only  a  trace 
of  alkali  after  being  washed  with  boiling  water..  If  the  temperature 
is  so  high  that  the  alkali  nitrite  fuses,  the  greater  part  of  the  ruthe- 
nium is  converted  into  the  ruthenate  K2RUO4.  C.  H.  B^ 
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Hydrocalcite  from  Wolmsdorf.  By  B.  Kosmann  (Jahrb.  f.  Min., 
1894,  i,  Ref.  260—261,  from  Gluckauf,  28,  No.  38).— In  the  marble 
quarry  at  Wolmsdorf,  near  Landeck,  a  stalactitic  cavern  was  recently 
laid  bare,  in  which  the  roof  was  covered  with  a  white  consistent  mass. 
This  was  found  to  be  a  hydrated  calcium  carbonate  having  the  com- 

19—2 
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position  represented  by  the  formula  CaC0(0H)4.     For  this  mineral, 
the  author  suggests  the  name  of  hjdrocalcite.  B.  H.  B. 

Taraspite  from  Vulpera.  Switzerland.  By  C.  v.  John  (Jahrh. 
f.  Min.,  1894,  i,  257 — 258  ;  from  Verhandl.  k.  k.  geol.  Reichsanst, 
1891,  3). — The  author  has  investigated  taraspite  from  Vulpera,  a 
mineral  similar  to  the  miemite  of  Zepce.  It  is  derived  from  serpen- 
tine, and  has  the  composition  of  a  normal  dolomite  in  which  some  of 
the  magnesia  is  replaced  by  iron,  and  in  which,  as  in  the  serpentine, 
some  nickel  is  present.  Taraspite  therefore  should  be  classed  with 
miemite.     Its  composition  is  as  follows  : — 


CaCOg. 

MgCOg. 

FeCOj. 

NiO. 

Insol.  in  HCI. 

54-78 

42-83 

2-02 

0-14 

0-82 

B.  H 

B. 

New  Minerals  from  the  Sjo  Mine,  Sweden.  By  L.  J.  Igel- 
STKOM  (Zeit.  Kryst.  Min.,  22,  467 — 472). — The  author  describes 
some  additions  to  the  numerous  new  antimony  minerals  found  by 
him  in  the  Sjo  manganese  Mine  during  the  last  10  years. 

1.  Lamprostibian  was  found  in  June,  1893,  and  has  been  named 
from  XcLfiirpo's  and  stibium.  It  resembles  highly  laminated,  specular 
iron  ore,  from  which  it  is  distinguished  by  its  brighter  colour.  In 
thick  pieces,  it  is  opaque  ;  but  in  thin  layers,  it  is  transparent  with  a 
blood-red  colour.  Its  hardness  is  about  4.  It  is  brittle  and  non- 
magnetic. Qualitative  analysis  shows  it  to  be  an  anhydrous  ferrous 
and  manganous  antimonate, 

2.  Elfstorpite  is  a  hydrated,  pale  yellow,  translucent,  manganous 
arsenate,  occurring  in  crystallina  patches  and  in  crystals  probably  of 
the  rhombic  system.  Its  name  is  derived  from  the  Elfestorp  Iron- 
works in  the  vicinity  of  the  Sjo  Mine. 

3.  Ghloroarsenian  occurs  as  minute,  yellowish -green  crystals  of 
high  lustre,  apparently  monosymmetrical  or  triclinic.  It  seems  to 
consist  of  manganous  arsenite. 

4.  Bhodarsenian  is  a  red,  transparent  mineral  occurring  in  globules 
in  arseniopleite.  Analysis  gave  results  in  accord  with  the  formula 
(10RO,As2O5)  +  10(RO,H2O),  in  which  RO  is  MnO,CaO,MgO. 

As  an  appendix  to  this  paper,  the  author  describes  two  new 
minerals  from  the  same  mine,  descriptions  of  which  he  has  already 
published  in  Swedish  (Geol.  Foren.  ForhandL,  14,807).  These  are 
basiliite,  (Mn203)4,Sb205  +  7Mn203,3Il20,  and  sj'og rufvite^ 

2[R3(As04)2],R2(As04)2,6H20.  B.  H.  B. 

Powellite  from  a  new  Locality.  By  G.  A.  Konig  and  L.  L. 
HuBBAKD  {Zeit.  Kryst.  Min.,  22,  463 — 466). — The  material  examined 
was  found  in  the  autumn  of  1892  in  the  14th  level  of  shaft  No.  8 
of  the  South  Hecla  Mine,  Michigan.  It  has  a  hardness  of  4-5,  a 
sp.  gr.  of  4*349,  a  pale,  blnish-green  colour,  and  a  vitreous  lustre. 
Analysis  gave  the  following  results. 


MoOg. 

WOg. 

CaO. 

I.  05-74 

4-o0 

2741 

11.  67-84 

1-65 

27-30 
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MgO.        FeoOg.        SiOs-  Cu. 

0-16  0-96  1-52  trace 
B.  H.  B. 
Chemical  Composition  of  Chondrodite,  Humite,  and  Clino- 
humite.  By  S.  L.  Penfield  and  W.  T.  H.  Howe  (Amer.  J.  Sci.,  [3], 
47,  188 — 206). — The  authors  show  that  the  minerals  of  the  humite 
group  are  not  identical  in  composition,  and  that  they  can  be  ex- 
pressed by  the  following  formulae. 

Chondrodite Mg3[Mg(F-OH)]2[Si04]2. 

Humite Mg5[Mg(F-OH)]2[Si04]3. 

Clinohumite Mg7[Mg(F-OH)]2[Si04]4. 

The  variation  in  composition  is  intimately  connected  with  the 
crystallisation,  the  three  minerals  forming  a  crystallographic  series 
m  which  the  vertical  axes  increase  from  chondrodite  to  clinohumite. 
By  dividing  the  vertical  axes  by  5,  7,  and  9  respectively,  the 
quotients  become  practically  identical,  and  it  is  an  interesting  fact 
that  the  divisors  correspond  with  the  number  of  magnesium  atoms  in 
the  formulae  deduced.  B.  H.  B. 

Axinite  from  Bourg  d'Oisans,  Dauphin^.  By  P.  Jannasch  and 
J.  Locke  (Zeit.  anorg.  Chem.,  6,  67 — 71). — In  continuation  of  a  series 
of  tourmaline  analyses  (Abstr.,  1889,  472),  the  authors  have  made  two 
careful  analyses  of  axinite  from  Dauphine  with  a  view  to  affording 
information  regarding  the  constitution  of  silicate- borates.  The  mean 
results  of  the  two  analyses  were  as  follows. 

SiOg.         B2O3.       AI2O3.       ¥e.iO^.      FeO.       MnO.         CaO.         MgO. 
42-88      6-02      18-24       0-62       7-10       1-06       19-89      2-23 

KsO.         NagO.         H2O.  Total. 

0-11        0-36         2-14         100-65 

These  results  are  in  accord  with  the  empirical  formula 

or  Si6023(Al,B)4(Ca,Fe,Mn,Mg)4H2  (compare  this  vol.,  ii,  55). 

B.  H.  B. 

Moldavite  from  Radomilic,    in  Bohemia.      By   C.   v.   John 

(Jahrb.  /.  Min.,  1894,  i,  Kef.,  266—267 ;  from  Jakrb.  k.  k,  GeoL 
lieichsanst,  39,  473 — 476). — The  author  has  analysed  the  moldavite 
or  bottlestone  from  Radomilic  (described  by  Woldrich  in  1888)  with 
the  following  results. 

SiOg.  AI2O3.  FeaOg.  FeO.  CaO.  MgO.  KjO.  NaoO.  Ignition. 

I.  82-28  10-08      —  2-03  2-24  0-98  2*20  0-28       0*06 

II.  77-75  12-90      —  2-60  305  0-22  2*58  0-26       O'lO 

III.  77  69  12-78  205  1-45  1-26  1*15  278  078        — 

I,  light  green  variety;  II,  dark  green;  111,  light  brown.  The 
high  percentage  of  potash  is  noteworthy.      Although  the  nature  of 
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the  occurrence  appears  to  indicate  a  natural  origin,  the  author  is 
unable  to  decide  whether  the  mineral  is  a  natural  or  an  artificial 
product.  B.  H.  B. 

Minerals  from  York  Haven,  York  Co.,  Pa.  By  C.  H.  Ehren- 
FELD  (/.  Anal.  Appl.  Chem.,  7,  4 — 5). — An  analysis  of  weathered 
stilhite  gave  the  following  results. 

SiOo.  AI2O3.  CaO.  X2O.  H2O. 

5207         2211         12-17         trace         13o7 

The  mineral  occurs  on  the  exposed  surfaces  of  the  rock  as  a 
white  mass,  without  the  least  sign  of  crystallisation.  Hardness  2. 
It  is  readily  gelatinised  by  hydrochloric  acid. 

An  analy-eis  of  chabasite  gave  the  following  results. 

SiOa.  AI2O3.  CaO.  KgO.  H2O. 

50-69        19-46  7-28         1-88         21-32 

The  mineral  occurs  in  small,  almost  cubical  rhombohedra,  0*5  mm. 
to  2  mm.  square,  and  translucent.  Specific  gravity,  2-18.  It  is  not 
gelatinised  by  hydrochloric  acid. 

An  analysis  of  augite  showed — 


SiOa- 

AlsOa. 

FeO. 

CaO. 

MgO. 

H2O. 

51-27 

10-01 

911 

13-23 

13-60 

1-64 

It  occurs  near  to  or  mixed  with  stilbite,  and  has  a  dark  bronze-green 
colour,  shining  lustre,  and  crystalline  structure.  Specific  gravity,  3-008. 
Sphalerite  occurs  as  a  thin  coating  between  layers  of  blue  lime- 
stone, but  the  author  could  not  get  it  in  a  sufficiently  pure  condition 
for  the  purpose  of  analysis.  L.  de  K. 

Topazolite  and  Melanite.  By  M.  Piners  {Zeit.  Kryst.  Min., 
22,  479 — 496). — The  determination  of  minerals  of  the  garnet  group 
presents  many  difficulties.  Under  the  head  of  lime-iron  garnet,  for 
example,  there  are  classed  two  entirely  different  members  of  the 
group,  topazolite  and  melanite.  In  order  to  definitely  determine  the 
composition  of  these  two  members,  the  author  has  made  careful 
an-alyses  of  topazolite  from  the  Mussa  Alp,  in  Piedmont;  from  Wur- 
litz,  in  the  Fichtelgebirge  ;  and  from  a  new  locality  in  the  Southern 
Tyrol ;  as  well  as  of  melanite  from  the  Burgumer  Alp,  in  Pfitsch  ; 
'from  the  Margola,  in  the  Southern  Tyrol ;  and  from  a  new  locality 
<near  Zermatt.  The  results  show  that  topazolite  is  essentially  a  pure 
lime-iron  garnet,  free  from  titanic  anhydride,  occurring,  unless 
darkened  by  a  foreign  pigment,  as  pale  yellow  or  greenish-yellow 
crystals.  Melanite,  on  the  other  hand,  is  the  name  that  should  be 
given  to  titaniferous  lime-iron  garnets,  as  indicating  the  fact  that 
they  are  invariably  black.  B.  H.  B. 

Serpentine  from  Brewster,  New  York.  By  G.  Fkiedel  {Zeit. 
Kryst.  Min.,  22,  580—581;  from  Ball.  Soc.  Fraa.  Min.  14,  120).— 
Among  the  numerous  pseudomorphous  forms    in  which  serpentine 
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occurs  at  the  Tilly  Foster  Iroa  mine,  near  Brewster,  New  York,  there 
are  compact  masses  that  have  a  perfect  cubical  cleavage,  and  also  in 
places  an  octahedral  cleavage,  the  cleavage-planes  exhibiting  a  pearly 
lustre.  The  author,  however,  comes  to  the  conclusion  that  the  phe- 
nomenon is  not  one  of  cleavage,  but  that  the  entire  mass  consists  of  a 
network  of  rhombic  lamellae  having  the  chemical  composition  of 
serpentine,  which  cross  at  the  angles  of  the  octahedron  and  cube, 
and  whose  interstitial  space  is  filled  with  a  dense  substance  of  the 
same  composition.  B.  H.  B. 

Meteorites  of  Knyahinya  and  Hainholz.  By  E.  Pkiwoznik 
(Jahrb.  f.  Min.,  1894,  i,  Ref.,  274—275  ;  Oesteir.  Zeit.  Berg.  HiXtt.,  1892, 
No.  39). — The  stone  meteorite  that  fell  on  June  9,  1866,  at  Knyahinya, 
in  Hungary,  contained  5'03  per  cent,  of  magnetic  constituents,  and 
94*97  non-magnetic.  The  latter  was  pulverised,  and  treated  with 
hydrochloric  and  nitric  acids,  with  the  result  that  47'56  per  cent, 
passed  into  solution  (Analysis  I),  whilst  52774  remained  insoluble 
(Analysis  II).     The  analytical  results  were  as  follows. 

Si02.     CaO.    MgO.     Fe.        Ni.        FeO.       AI2O3.     CrgOa.     NaaO.       S. 
1.     8-8     2-9     18-3     2-4    032     11-60     1-14       —         —      2-10 
II.  33-4    3-0      9-1     —       —        4-6        1-8       0-004    0-87      — 

The  metallic  grains  isolated  by  means  of  the  magnet  from  the 
decomposed  aerolite  of  Hainholz,  near  Paderborn,  gave  on  analysis 

Fe.  Ni.  Co.  P.  C.  Total. 

92-4        7-0        0-2        0-298  —  99-898 

B.  H.  B. 
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New  Animal  Calorimeter.  By  J.  S.  Haldane,  W.  H.  White, 
and  J.  W.  Washbourn  {J.  Fhysiol.,  16,  123 — 189).— The  calorimeter 
described  embodies  the  principle  of  D'Arsonval's.  The  test  experi- 
ments described,  including  some  in  which  animals  were  used,  show  it 
to  be  accurate,  and  its  accuracy  can  at  any  time  be  easily  tested. 
Moreover,  it  can  be  used  simultaneously  as  an  accurate  respiration 
apparatus.  For  a  full  description  of  the  instrument,  reference  must 
be  made  to  the  original  paper,  where  an  illustration  exhibits  the  prin- 
cipal points  in  its  construction.  The  action  of  the  calorimeter  is  as 
follows.  In  one  copper  chamber  the  animal  is  placed  ;  in  the  other 
hydrogen  is  burnt,  both  chambers  being  shut.  The  heat  given  off 
from  the  animal  warms  its  chamber,  and  thus  increases  the  pressure 
of  the  air  in  the  space  between  the  two  upper  walls  of  its  chamber. 
This  would  lead  to  movement  of  the  fluid  (oil  of  erigeron)  in  a 
manometer,  one  limb  of  which  communicates  with  the  air  space  of 
the  one  chamber,  the  other  with  that  of  the  other  chamber.  In  the 
other  chamber,  hydrogen  is   kept  burning,  and  the  pressure  of  tiie 
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air  in  its  surrounding  space  is  thus  increased,  and  tends  to  move  the 
fluid  in  tlie  manometer  in  the  opposite  direction.  If  the  fluid  in  the 
manometer  remains  stationary,  the  amount  of  heat  given  off  by  the 
animal  is  equal  to  that  produced  by  the  burning  hydrogen  ;  and 
during  an  experiment  the  manometer  is  kept  stationary  by  turning 
up  or  down  the  hydrogen  flame.  The  amount  of  hydrogen  burnt  is 
estimated,  and  knowing  the  heat  of  combustion  of  hydrogen,  it  is 
possible  to  calculate  the  heat  produced  by  its  combustion  in  the 
experiment,  which  is  equal  to  that  given  off  by  the  animal. 

For  testing  purposes,  each  chamber  is  furnished  with  a  jet  of  hydro- 
gen. W.  D.   H. 

Influence  of  Time  on  the  Absorption  of  Carbonic  Oxide  by 
Blood.  By  N.  GeIjhant  (Compt.  rend.,  118,  594 — 595).— When  a 
dog  is  made  to  breathe  artificially  a  mixture  of  air  and  carbonic 
oxide  containing  100  c.c.  of  the  latter  in  100  litres,  after  half  an  hour 
the  blood  contains  6*0  c.c.  of  carbonic  oxide  in  100  c.c. ;  after  an 
hour,  9*2  c.c.  ;  after  two  hours,  lO'O  c.c.  ;  and  after  two  hours  and  a 
half  9"3  c.c.  With  the  proportion  of  carbonic  oxide  specified,  the 
volume  absorbed  by  the  blood  becomes  practically  constant  after  an 
hour. 

With  a  mixture  containing  only  10  c.c.  of  carbonic  oxide  in  100 
litres,  the  law  of  absorption  is  different,  and  the  proportion  of  carbonic 
oxide  in  the  blood  gradually  increases.  After  half  an  hour,  100  c.c. 
contain  1*42  c.c.  of  the  gas  ;  after  an  hour,  2"05  c.c. ;  after  an  hour 
and  a  half,  2*9  c.c.  ;  after  two  hours,  3'15  c.c. ;  after  two  hours  and  a 
half,  3-6  c.c.  C.  H.  B. 

Behaviour  of  the  Phosphorus  in  the  Digestion  of  Casein. 

By  E.  Salkowski  {Exper.  Stat.  Record,  5,  428  ;  from  Centr.  Med. 
Wiss.,  1893,  385 — 386). — It  is  frequently  stated  that  in  the  pepsin 
digestion  of  casein  the  phosphorus  is  not  dissolved,  but  is  separated 
as  insoluble  paranuclein.  The  author  finds  that  much  of  the  phos- 
phorus is  dissolved  by  the  digestive  fluid,  and  that  only  about  15  per 
cent,  is  contained  in  the  paranuclein.  It  may  therefore  be  assumed 
that  the  phosphorus  has  a  definite  function.  N.  H.  M. 

Absorption  of  Iron.  By  A.  B.  Macallum  (/.  Physiol.,  16, 
268 — 297). — The  experiments  consisted  in  administering  iron  com- 
pounds to  animals,  and  by  microcheniical  methods  determining 
whether  the  absorbing  cells  of  the  alimentary  tract  take  up  any. 
Inorganic  compounds  were  found  to  be  absorbed.  If  the  dose  is 
small,  absorption  occurs  only  in  a  small  part  of  the  duodenum 
adjacent  to  the  pylorus.  With  larger  doses  the  area  increases.  With 
small  doses,  the  iron  of  the  unabsorbed  salt  is  precipitated  by  bile  and 
other  secretions  as  hydroxide,  which  is  not  assimilable;  large  doses 
first  destroy  the  alkalinity  of  these  liquids,  so  that  the  excess  of  salt 
remains  in  solution  and  undergoes  absorption. 

The  intestinal  epithelium  cells  transfer  the  absorbed  iron  at  once  to 
the  underlying  elements,  but  if  the  dose  is  large  the  epithelial  cells 
will  still    be  found  containing  some.     Although  some  of   the   sub- 
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epithelial  leucocytes  appear  to  carry  it  into  the  general  circulation, 
probably  the  more  important  agent  in  the  transference  is  the  blood- 
plasma. 

Marfori's  albuminate  and  the  commercial  "  peptonate  "  of  iron, 
when  administered  to  ofuinea  pigs,  stimulate  the  leucocytes  to  invade 
the  epithelial  layer  of  the  villi. 

Of  the  organic  iron  compounds  belonging  to  tbe  chromatin  or 
nuclein  class,  that  present  in  egg-yolk  (Bunge's  beematogen)  under- 
goes absorption.  For  several  days  after  feeding,  the  cytoplasm  of  the 
liver  cells  yields  marked  evidence  of  an  iron-containing  chromatin. 
The  mode  of  absorption  of  the  yolk  chromatin  is  obscure,  and  appears 
to  be  connected  with  the  absorption  of  the  fat  with  which  the  iron 
compound  is  closely  associated  in  yolk.  W.  D.  H. 

Influence  of  Ichthyol  on  Metabolism.  By  0.  Helmers 
(Virchow's  Archiv,  135,  135 — 146). — Ichthyol  influences  the  meta- 
bolism of  proteid  in  the  human  body  only  in  a  slight  degree.  Its 
action,  such  as  it  is,  is  to  diminish  the  decomposition  and  favour 
the  assimilation. 

About  a  third  of  the  sulphur  in  the  drug  circulates  in  the  body 
juices,  and  is  excreted  finally  in  the  urine.  That  which  passes  from 
the  body  by  the  fgeces  has  also  in  part  circulated  in  the  body,  and  is 
excreted  by  the  intestinal  glands.  W.  D.  H. 

Dietetic  Value  of  different  Kinds  of  Bread.  By  G.  Menicanti 
and  W.  Pkausnitz  (ZeiL  Biol,  30,  328— 367).— Bread  made  with 
yeast  leads  to  smaller  formation  of  faeces  than  bread  made  with  the 
same  flour  with  leaven ;  wheat  bread  is  also  better  in  this  direction 
than  rye  bread,  whilst  bread  made  with  a  mixture  of  wheat  and  rye 
flour  is  intermediate.  Bread  made  from  the  decorticated  grain  also 
leads  to  a  less  abundant  excrement.  This  excrement  appears  to  be  for 
the  most  part  due  to  the  residues  of  intestinal  juice,  and  not  so  much 
to  unabsorbed  food.  The  harder  the  bread,  and  the  coarser  the 
flour,  the  greater  is  the  amount  of  intestinal  juice  secreted.  The  finer 
German  meals  used  contain  particles  averaging  O'l  to  0'14  mm.  in 
diameter,  but  reference  to  other  writers  shows  that  the  size  varies 
considerably  in  different  parts  of  the  country.  W.  D.  H. 

Influence  of  Sugar  and  of  Smoking  on  Muscular  Work.  By 
V.  Harley  (/.  Fhysiol,  16,  97—122;  and  Fwc.  Roy.  Soc,  54,  480). 
— The  experiments  were  performed  with  Mosso's  ergograph,  and  show 
that  the  periods  of  digestion,  as  well  as  the  kinds  of  food,  have  a 
marked  influence  on  voluntary  muscular  energy ;  but,  irrespective  of 
this,  there  is  a  periodical  diurnal  rise  and  fall  in  the  power  of  doing 
work,  the  minimum  being  about  9  A.M.,  the  maximum  about  3  P.M. 
Regular  muscular  exercise  increases  the  size  and  power  of  the 
muscles,  and  delays  the  onset  of  fatigue.  The  amount  of  work  per- 
formed on  sugar  alone  is  almost  equal  to  that  obtained  on  a  full  diet, 
but  fatigue  comes  on  sooner.  Sugar  acts  as  a  source  of  muscular 
energy  when  taken  alone,  or  in  addition  to  other  articles  of  diet. 
Moderate  smoking  may  have  a  slight  influence  in  diminishing  the 
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power  of  doing  muscular  work,  but  it  stops  neither  the  morning  rise 
nor  the  evening  fall.  W.  D.  H. 

Asparagine  in  the  Organism.  By  J.  Lewinsky  (Chem.  Centr., 
1894,  i,  53—54;  from  Centr.  Med.  Wiss.,  1893,  709— 718).— In  the 
quantitative  estimation  of  amido-acids,  such  as  asparagine,  by 
Schultze's  method,  in  which  half  the  contained  nitrogen  is  eliminated 
as  ammonia,  and  the  other  half  as  aspartic  acid,  concentrated  hydro- 
chloric or  sulphuric  acid  has  hitherto  been  used  ;  the  present  research, 
however,  shows  that  it  is  better  to  employ  20  per  cent.  acid. 

After  removing  the  proteid  matter  from  blood  or  organs,  asparagine 
or  aspartic  acid  can  be  precipitated  by  copper  acetate ;  the  copper 
precipitate  contains  60  to  80  per  cent,  of  the  amido-acid.  From  the 
copper  precipitate,  the  percentage  of  asparagine  can  be  reckoned  from 
the  amounts  of  copper  and  nitrogen.  The  estimation  of  asparagine 
is  not  possible  by  this  method  in  organs,  on  account  of  the  varying 
amount  of  extractive  nitrogen  they  contain. 

After  feeding  a  dog  on  asparagine  (4  to  6  grams  per  kilo,  of  body 
weight),  asparagine  could  not  be  found  in  the  liver,  spleen,  or  carotid 
blood.  The  blood,  however,  shows  an  increase  of  extractive  nitrogen 
up  to  the  fifth  hour  after  the  dose,  when  the  absorption  maximum 
appears  to  occur.  In  six  hours,  two-thirds  of  the  asparagine  given  is 
excreted  as  urea.  W.  i).  H. 

Proteids  of  Spleen  and  Thyroid.  By  F.  Gouelay  (/.  Phjsiol, 
16,  23 — 33). — A  full  account  of  experiments,  already  published  in  a 
preliminary  communication  (Abstr.,  1893,  ii,  425).  W.  D.  H. 

Effect  of  Calcium  Phosphate  in  Food  on  the  Ash  of  Milk. 

By  J.  Neumann  (Eceper.  Stat.  Record,  5,  639 — 640  ;  from  Milch  Zeit., 
22,  701 — 704). — Three  cows  had  each  100  grams  of  calcium  phos- 
phate added  to  their  usual  food — brewer's  grains  (22'5  kilos.),  hay 
(4  kilos.),  oat  straw  (2  kilos.),  and  salt  (20  grams).  The  experiment 
lasted  about  5  weeks.  The  average  percentage  amount  of  lime  and 
phosphoric  acid  in  the  milk,  before  and  after  adding  the  phosphate  to 
the  food,  was  as  follows  : — 

CaO.  P2O5. 

Without  calcium  phosphate 01479         0-1960 

With  „  „  0-1592        0-2132 

An  experiment  which^  lasted  less  than  two  weeks  gave  no  definite 
results. 

The  results  indicate  a  slight  increase  in  both  constituents,  both 
percentage  and  absolute,  when  calcium  phosphate  is  given  with  a 
food  already  containing  sufiicient  amounts  of  ash  constituents.  The 
increase  is  only  apparent  after  three  or  four  weeks,  which  perhaps 
accounts  for  the  negative  results  obtained  by  others.  The  production 
of  so-called  "  phosphate-milk  "  with  a  high  percentage  of  phosphate 
is  considered  impossible  (compare  Abstr.,  1893,  ii,  582). 

N.  H.  M. 
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Combinations  of  Chlorine  in  Urine.  Bj  A.  Berlioz  and  E. 
L^PiNOis  {J.  Pharm.y  29,  288 — 296). — In  addition  to  mineral  chlor- 
ides, the  urine  contains  organic  compounds  containing  chlorine.  This 
fact  is  of  importance  in  determining  the  v^ariations  in  the  amount  of 
chlorine  in  healthy  and  pathological  urines ;  and  still  more  valuable 
would  be  the  result  if  it  were  possible  to  simultaneously  examine  the 
chlorine  compounds  in  the  gastric  juice.  W.  D.  H. 

OdoTir  of  Benzoic  acid.  By  J.  Passy  (Compt.  rend.,  118,  481 — 
482). — Benzoic  acid,  prepared  by  various  methods,  has  no  odour 
while  in  the  crystalline  condition,  but  if  volatilised  in  the  vapour  of 
water,  or  dissolved  in  dilute  alcohol,  or  if  a  solution  in  a  0'6  per  cent, 
aqueous  solution  of  sodium  chloride  is  inhaled  in  the  form  of  spray, 
the  characteristic  odour  is  at  once  perceived.  These  results,  together 
with  the  observations  previously  made  on  coumarin,  vanillin,  &c., 
indicate  that  apparently  inodorous  substances  may  be  divided  into 
two  groups,  namely,  those  that  are  truly  inodorous  under  various  con- 
ditions, and  those  that  are  only  inodorous  under  certain  particular 
conditions,  but  distinctly  odorous  under  other  conditions. 

C.  H.  B. 

Action  of  Salts  on  Tubifex  Rivulonim.  By  S.  Ringer  and  H. 
Sainsbdry  (J".  Physiol.,  16,  1 — 9). — In  a  former  series  of  papers,  the 
authors  have  shown  the  importance  of  calcium  salts  in  vital  and 
coagulation  processes,  and  the  antagonism  existing  between  calcium 
and  potassium.  The  present  experiments  on  the  fresh-water  worm 
Tubifex  rivulorum  confirm  and  extend  these  observations.  In  tap 
water,  the  worms  live  an  indefinite  time ;  in  distilled  water  they  are 
dead  and  disintegrated  within  24  hours.  That  it  is  the  minute 
quantities  of  calcium  salts  in  the  river  water  which  prevents  this  dis- 
integration is  shown  by  adding  a  calcium  salt,  in  small  quantities,  to 
distilled  water  ;  in  this  the  worms  live  a  long  time.  The  quantity  of 
calcium  salt  may,  however,  be  increased  enormously  without  any 
untoward  result,  it  being  very  indifferent  to  the  tissues.  Calcium 
salts,  both  in  minimal  and  massive  doses,  antagonise  the  paralysing 
influence  of  potassium  salts ;  and  whilst  a  minimal  dose  of  calcium 
salt  has  extraordinary  powers  of  inhibiting  the  action  of  large 
quantities  of  potassium  salts,  a  massive  dose  of  the  latter  is  most 
easily  overcome  by  a  massive  dose  of  a  calcium  salt. 

Sodium  contrasts  with  potassium  in  the  relative  feebleness  of  its 
action,  maintaining  its  character  as  an  indifferent  element. 

W.  D.  H. 

Effect  of  Hydrogen  Cyanide  on  different  Insects.  By  R. 
Schmidt  (Exper.  Stat.  Record,  5,  593 — 594;  from  Calif.  Stat.  Eep., 
1891-92,  238—237). — A  number  of  insects  (24  species)  were  exposed 
to  the  action  of  hydrogen  cyanide ;  it  was  found  that  somie  of  the 
Coleoptera  were  alive  after  68  minutes.  The  effect  of  the  gas  and  the 
time  of  exposure  is  given  in  tables.  N.  H.  M. 
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Effect  of  Potassium  Salts  on  Nitrification.  By  J.  Dumont  and 
J.  Crochetelle  {Compt.  rend.,  118,  604 — 606  ;  compare  this  vol.,  ii, 
116). — In  the  first  experiments,  now  described,  moor  soil  (con- 
taining humus  18*5,  lime  0*285,  per  cent.)  was  treated  with  varying 
amounts  of  potassium  carbonate  and  sulphate  respectively,  and  kept 
for  20  days  at  about  25°.  Where  no  potassium  salt  was  added,  the 
amount  of  nitric  nitrogen  formed  was  24 — 25  per  million  ;  with  carb- 
onate, applied  in  quantities  of  0"1  to  6  per  cent.,  the  nitric  nitrogen 
increased  to  47  (with  0*1  per  cent.),  to  65  (with  0*5  per  cent.),  and 
to  438  with  4*5  per  cent.,  after  which  it  diminshed  (to  407  and  375) 
with  5  and  6  per  cent,  respectively.  The  results  with  potassium 
sulphate  were  very  irregular,  the  nitric  nitrogen  being  raised  to  50 
per  million  of  soil  with  0*5  per  cent,  of  sulphate,  whilst  with  the 
larger  quantities  (up  to  5  per  cent.)  the  amounts  varied  between  18 
and  27  per  million. 

When,  however,  calcium  carbonate  (2*5  per  cent.)  was  given  to  the 
soil,  in  addition  to  the  potassium  sulphate,  there  was  a  regular  and 
marked  increase  in  the  amount  of  nitric  nitrogen  produced ;  for 
example,  with  no  calcium  carbonate  or  potassium  sulphate,  26  parts 
of  nitric  nitrogen  was  produced;  with  carbonate  alone,  30  parts  ;  with 
carbonate  and  0*5  per  cent,  of  sulphate,  75*6  parts;  with  carbonate 
and  5  per  cent,  of  sulphate,  189  parts  per  million.  Potassium 
sulphate  is,  therefore,  rendered  efficacious  by  the  presence  of  calcium 
carbonate,  with  which  it  undergoes  decomposition,  yielding  potassium 
carbonate.  The  change  is  very  rapid.  Thus,  a  solution  of  potassium 
sulphate  filtered  through  moor- soil  is  almost  colourless,  but  when 
calcium  carbonate  is  added  the  solution  becomes  coloured,  especially 
when  the  amount  of  potassium  sulphate  is  increased. 

The  results  are  of  practical  importance  in  horticulture  when  soils 
rich  in  humus  are  employed.  N.  H.  M. 

Production  of  Ammonia  in  the  Soil  by  Microbes.     By  E. 

Maechal  {Bull.  Acad.  roy.  Belg.,  [3],  25,  727— 771).— Two  lots  of 
soil  (250  grams),  to  which  a  10  per  cent,  of  albumin  solution 
(25  c.c,  containing  0*001  per  cent,  of  ferrous  sulphate  to  prevent 
coagulation)  had  been  added,  were  sterilised.  The  one  was  kept 
sterilised,  whilst  the  other  was  inoculated  with  a  few  c.c.  of  soil 
extract.  After  20  days,  the  sterilised  soil,  like  the  soil  at  the  com- 
mencement, contained  only  traces  of  ammonia  ;  the  inoculated  soil 
contained  34*2  milligrams  of  ammonia.  This  confirms  the  results 
obtained  by  Miintz  and  Coudon  (Abstr.,  1893,  ii,  291),  showing  that 
ammonia  is  produced  in  soil  by  microbes  and  not  by  a  chemical 
process. 

A  number  of  moulds,  yeasts,  and  bacteria  were  isolated  from  soils  of 
different  kinds,  and  their  action  in  dilute  albumin  solutions  determined. 
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As  regards  bacteria,  Bacillus  arhorescens,  B.  coli  communis  var.,  B. 
Jlgurans,  B.  fluorescens  ^utidus,  and  Uquefaclens,  B.  mesentericus  vul- 
gatus,  B.  7nycoides,  B.  subtilis,  B.  fermo,  B.  janthinus,  Micrococcus 
albicans,  Proteus  vulgaris,  and  Sarcina  lutea,  all  produced  ranch  am- 
monia. Most  of  the  other  bacteria  produced  some  ammonia  ;  but  a 
few  (a  non -liquefying  Proteus  and  a  long,  liquefying  bacillus)  gave 
no  ammonia.  The  organisms  which  produced  no  ammonia  developed 
only  slightly.  Ammonisation  thus  differs  from  nitrification  in  being 
brought  about  by  a  very  large  number  of  microbes. 

In  many  cases,  the  amount  of  ammonia  formed  was  determined ;  it 
was  found  that  B.  mycoides  was  much  the  most  active  of  the  soil 
organisms. 

About  30  moulds  were  isolated,  and  their  action  on  albumin  in- 
vestigated, with  the  result  that  nearly  all  were  found  to  produce 
ammonia.  The  most  active  was  Cephalothecium  roseum,  which  pro- 
duced 25  milligrams  in  50  c.c.  in  two  weeks.  It  is  supposed  that  in 
arable  soil,  where  moulds  are  present  only  in  small  amounts,  the  action 
of  bacteria  must  predominate,  whilst  in  humus,  and  soils  rich  in 
organic  matter,  there  is  no  doubt  that  the  moulds  take  an  active  part 
in  the  mineralisation  of  organic  nitrogen. 

The  Bacillus  mycoides  (first  described  by  Fliiofge  as  "  Erde  Bacil- 
lus "),  being  evidently  the  most  important,  was  further  investigated. 
It  occurs  constantly  in  surface  soils,  and  is  present  in  the  air  and  in 
natural  waters.  In  decomposing  albumin,  it  produces  a  strongly 
alkaline  solution,  due  to  ammonium  carbonate ;  the  carbon  is  mainly 
converted  into  carbonic  anhydride,  but  formic,  propionic,  and  butyric 
acids  are  formed  in  small  quantities  ;  the  sulphur  is  oxidised  to 
sulphuric  acid.  No  hydrogen  or  nitrogen  are  eliminated  in  the  free 
state.  Slight  alkalinity  is  favourable  to  the  development  of  the 
bacillus,  but  it  will  develop  in  solutions  containing  0*05  per  cent,  of 
sulphuric  acid,  although  not  in  presence  of  O'l  per  cent.  It  will  also 
develop  in  02  per  cent,  solutions  of  potash.  A  temperature  of  30°  is 
the  most  suitable ;  below  5°  only  traces  of  ammonia  are  produced,  and 
at  42°  none  at  all.  The  bacillus  will  not  develop  in  an  atmosphere 
of  hydrogen  or  carbonic  anhydride  except  in  solutions  of  organic 
matter  and  nitrate.  Under  these  conditions,  it  develops  well,  the 
necessary  oxygen  being  obtained  from  the  nitrate,  which  becomes 
reduced  to  nitrite  and  ammonia.  As  regards  the  action  in  nitro- 
genous matter  other  than  egg-albumen,  the  bacillus  decomposes  other 
proteids,  also  leucine,  tyrosine,  creatine,  and  asparagine,  but  not  urea  ; 
it  also  fails  to  develop  in  solutions  of  ammonium  salts  and  nitrates, 
except  under  the  conditions  already  described.  When  B.  mycoides  is 
grown  in  solutions  of  albumin  and  carbohydi^tes,  the  solution  becomes 
turbid,  shows  an  acid  reaction,  and  the  albumin  is  precipitated. 
Acid  is  formed  when  glucose,  saccharose,  lactose,  dextrose,  and 
starch  are  employed,  slightly  with  inuline,  but  not  with  gums.  The 
reaction  is  not  definite ;  under  the  influence  of  a  zymose  secreted  by 
the  microbe,  the  albumin  redissolves,  and  the  solution  eventually 
becomes  alkaline. 

It  is  concluded  that  "  nitratation  "  of  soil  nitrogen  is  preceded  by 
*'  ammonisation,*'  followed  by  "  nitrosation,"  and  that  the  ammonia 
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producing  bacillus  can  act  both  as  an  oxidising  and  as  a  reducing 
agent  according  to  the  conditions.  N.  H.  M. 

Vegetable  Cell  Membranes.  By  E.  Schulze  {Zeit.  physiol 
Chem.,  19,  38—69;  compare  Abstr.,  1890,  283;  1892,  907).— The 
cell  membranes,  prepared  from  various  seeds  by  removal  of  fat  and 
prote'id  matter  by  dilute  sodium  hydroxide,  were  in  confirmation  of 
previous  researches  found  to  consist  very  largely  of  hemi-celluloses. 
These,  by  treatment  with  dilute  mineral  acids,  yield  a  pentose 
(arabinose,  or  xylose  in  different  cases),  and  often  galactose  in  addi- 
tion. The  seeds  of  the  blue  lupin  were  those  to  which  special  atten- 
tion was  directed  ;  the  yield  of  galactose  here  is  very  great.  Pento- 
san, galactan,  and  mannan  appear  to  be  very  widely  distributed, 
and  act  as  the  mother  substances  of  the  respective  carbohydrates. 

Quantitative  analysis  gave  the  following  results. 

Proteids  (N  X  6*25) 7*25 

Organic  material  free  from  N" 89*85 

Ash 2-90 


10000 


Another  analytical  point  made  out  is  the  very  low  percentage  of 
cellulose ;  in  the  case  of  the  blue  lupin,  it  is  only  3*9  per  cent. 

E.  Gilson  {La  Cellule,  9,  397 — 440),  in  a  recent  investigation  of 
cell  membranes  in  plants,  doubts  the  existence  of  mannoso-cellulose, 
and  describes  a  substance  he  calls  paramannan,  which,  mixed  with 
cellulose,  constitutes  mannoso-cellulose.  The  author's  previous 
views  on  the  subject  are  here  upheld.  Gilson's  paramannan  is  prob- 
ably not  identical  with  mannoso-cellulose,  but  is  a  hydrate  of  it. 

The  paper  concludes  with  a  classification  of  the  constituents  of  cell 
walls.  The  author  recommends  that  the  term  cellulose  should  be  re- 
stricted to  dextroso-cellulose,  that  is,  to  cellulose  which  yields  dex- 
trose, and  the  other  celluloses  should  be  called  hemi-celluloses.  In 
addition  to  these,  amyloid  and  mucus-yielding  substances  are  present. 
Reiss  has  designated  mannose  (seminose)  reserve  cellulose,  that  is,  it 
is  dissolved  and  used  in  the  growth  of  the  seedling ;  this  term,  how- 
ever, must  be  extended  to  include  part  at  least  of  the  hemi-celluloses. 

W.  D.  H. 

The  Taking  Up  of  Calcium  Chloride  by  Plants.  By  E. 
Jensch  (Zett.  angw.  Chem.,  1894,  111 — 112). — Raspberries  and 
strawberries  growing  round  the  edges  of  puddles  below  the  Schwarz- 
berger  smelting  works,  in  the  Erzgebirge,  were  noticed  to  be  gener- 
ally of  an  unusually  large  size.  The  plants  growing  on  the  drier 
places  generally  had  badly  shaped  fruit  covered  with  a  white  sub- 
stance, whilst  the  fruit  of  the  plants  nearer  the  water  was  very 
large  and  brightly  coloured.  All  the  fruit  differed  from  that  of 
more  distant  plants  in  being  more  quickly  perishable.  The  fruit  and 
stems,  especially  of  the  raspberries,  tasted  strongly  of  calcium  chloride  ; 
the  leaves  only  slightly.  The  origin  of  the  calcium  chloride  was  an 
accident  which  had  taken  place  six  months  previously,  when  a 
quantity  of  a  solution  of  calcium  and  copper  chlorides  flowed  out  of 
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an  extracting  drum  over  the  ground.     The   following  analyses  are 

given. 

Dry  matter.  Ash.  CI. 

Healthy  raspberries 17'41  088  — 

Diseased         „  from  dry  ground     11  "52  1*96         0"20 

„  damp      „  8-85  152         018 

Strawberries,  healthy 1203  072  — 

„  diseased    7'lo  1*24         0*04 

All  the  ashes  contained  traces  of  copper.  N.  H.  M. 


Analytical   Chemistry. 


Modified  Litre  Flask.  By  W.  B.  Giles  (Chem.  News,  69,  99— 
100). — In  the  neck  of  the  flask  above  the  litre  mark,  the  author  pro- 
vides an  enlargement,  and  a  second  mark  indicates  an  additional 
volume  of  100  c.c.  When  preparing  a  solution,  1100  c.c.  is  allowed 
for,  and  the  solution  made  rather  too  strong,  the  100  c.c.  in  excess 
serving  for  the  necessary  standardising  tests,  and,  as  exactly  a  litre 
remains,  the  final  adjustments  to  the  desired  strength  are  much 
facilitated.  D.  A.  L. 

Use  of  Sodium  Hydrogen  Tartrate  in  Alkalimetry.    By  A. 

BoENTEAEGER  (Zeit.  amjw.  Chem.,  1894,  54 — 55). — The  author,  in 
reply  to  several  critics,  states  as  his  opinion  that  sodium  hydrogen 
tartrate  when  pure  is  the  most  suitable  substance  for  standardising 
normal  alkalis.  L.  de  K. 

Detection  of  Free  Mineral  Acids  in  presence  of  Organic 
Acids.  By  E.  Nickel  (Chem.  Zeit,  17,  1670). — The  author  recom- 
mends the  following  process  for  the  detection  of,  say,  hydrochloric 
acid  in  vinegar  : — The  sample  is  mixed  with  a  large  quantity  of 
phloroglucinol,  and  then  boiled  for  a  while  with  a  piece  of  pine  wood 
or  bamboo.  After  further  contact  for  about  12  hours,  the  wood  will 
assume  the  well-known  characteristic  colour  if  any  free  mineral  acid 
be  present.  L.  de  K, 

Estimation  of  Iodine  in  Presence  of  Bromine  and  Chlorine. 

By  M.  Groger  (Zeit.  angw.  Chem.,  1894,  52 — 54). — The  process  is 
based  on  the  fact  that  alkali  iodides  are  converted  into  iodates  by  the 
action  of  potassium  permanganate,  whilst  bromides  or  chlorides  are 
not  affected. 

The  solution,  which  should  contain  no  ammonia,  is  heated  on  a 
boiling  water  bath,  and  a  4  per  cent,  solution  of  potassium  perman- 
ganate is  added  until  the  supernatant  liquid  turns  decidedly  red. 
The  excess  of  permanganate  is  then  reduced  by  adding  a  few  drops  oP 
alcohol.     The  liquid  is  filtered  and  the  precipitate  thoroughly  washed 
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by  decantation.  The  author  recommends  working  on  a  small  quan- 
tity of  the  iodide  mixture,  so  as  to  have  only  about  0*05  gram  of 
iodine  present ;  otherwise  there  is  too  much  precipitate,  and  the 
washing  takes  a  very  long  time.  The  filtrate,  after  cooling,  is  mixed 
with  0'5  gram  of  potassium  iodide,  acidified  with  hydrochloric  acid, 
and  the  liberated  iodine  is  then  titrated  with  sodium  thiosulphate. 
One-sixth  part  of  the  iodine  found  was  originally  present  in  the 
sample.  To  estimate  iodine  in  the  crude  article,  0*5 — 1  gram  is  dis- 
solved in  its  own  weight  of  sodium  hydroxide  contained  in  a  little 
water.  The  solution  is  made  up  to  250  c.c,  and  25  c.c.  is  pipetted  off 
and  treated  with  permanganate  as  directed.  The  test-analyses  are 
very  satisfactory.  L.  de  K. 

Detection  of  lodates  in  Alkali  Iodides.  By  M.  Spica  (Oazzetta, 
24,  i,  91 — 95  ;  compare  Robineau  and  Rollin,  Abstr.,  1893,  ii,  183). 
— Small  quantities  of  iodate  in  potassium  iodide,  employed  for 
medicinal  purposes,  may  be  detected  by  taking  advantage  of  the  fact 
that  barium  iodate  requires  1736  parts  of  water  at  15°  for  its  solution. 
Any  precipitate  deposited  on  adding  barium  chloride  to  a  solution  of 
potassium  iodide  maybe  due  to  the  presence  of  a  carbonate,  iodate,  or 
sulphate.  If  the  precipitate  consists  of  barium  iodate,  it  should  be 
soluble  in  hot  concentrated  hydrochloric  acid,  and  should  again  sepa- 
rate on  diluting  with  water.  0*002  gram  of  potassium  iodate  in 
100  grams  of  potassium  iodide  can  be  detected  by  this  test. 

W.  J.  P. 

Estimation  of  Ammonia  in  Presence  of  Sulphides  or  Cyan- 
ides. By  E.  Henry  (Ball.  Soc.  Chim.,  [8],  9,  1018).— In  the  usual 
method  of  distillation  with  alkali,  appreciable  quantities  of  hydrogen 
sulphide  or  cyanide  are  liable  to  pass  over  when  sulphides  or  cyanides 
are  present.  These  should,  therefore,  be  precipitated  with  basic  lead 
acetate  before  distilling.  Jn.  W. 

Estimation  of  Nitric  acid  with  the  Nitrometer.  By  E.  Henri' 
{Bull.  Soc.  Chim.j  [3],  11,  24 — 27). — In  the  ordinary  forms  of  nitro- 
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meter  suitable  for  the  analysis  of  solids,  the  funnel  is  usually  ground 
into  the  main  tube,  and  is  liable,  therefore,  on  the  one  hand,  to  be 
blown  out  bj  the  evolved  gas,  or,  on  the  other  hand,  to  be  crushed 
by  the  fingers  of  the  operator.  This  defect  is  remedied  in  the  instru- 
ment depicted.  The  funnel  forms  an  extension  of  the  reaction 
tube,  and  the  solid  is  dissolved  in  it,  instead  of  in  the  latter.  The 
upper  end,  for  this  purpose,  is  stoppered,  and  the  tap  at  the  lower 
end  provided  with  a  channel  of  unusually  lai-ge  diameter.  When  the 
substance  is  completely  dissolved,  the  solution  is  washed  into  the 
mercury  tube  with  sulphuric  acid  in  the  usual  way.  The  reaction  is 
best  carried  out  at  a  low  pressure  to  diminish  the  error  due  to  dissolu- 
tion of  nitric  oxide  in  the  acid.  Jn.  W. 

Detection  of  Nitrites  in  Urine.  By  A.  Jolles  {Zeit.  anal. 
Chein.,  32,  762 — 766). — In  consequence  of  the  absorption  of  iodine  by 
both  the  normal  and  pathological  constituents  of  urine,  the  usual  test 
for  nitrites  with  potassium  iodine  and  starch  paste  is  not  sufficiently 
sensitive,  especially  in  view  of  the  poisonous  effect  of  the  introdu'  - 
tion  of  mere  traces  of  nitrites  into  the  blood.  The  lower  limit  of  the 
test  is  not  constant,  but  in  a  specimen  of  albuminous  urine  experi- 
mented with,  no  smaller  quantity  than  0"003  gram  of  N^Og  in  10  c.c. 
could  be  detected.  The  reaction  with  sulphanilic  acid  and  a-naph- 
thylamine  will  detect  0-000032  gram  of  N.^Oa  in  100  c.c.  Tlie  urine 
must  be  decolorised  by  warming  to  40°  and  shaking  with  a  pinch  <  f 
blood  charcoal.  100  c.c.  is  then  placed  in  a  cylinder  with  a  good 
ground  stopper,  acidified  with  sulphuri(3  acid,  then  treated  with  1  c.c. 
of  sulphanilic  acid,  and,  after  a  few  minutes,  with  1  c.c.  of  a-naph*- 
thylamine,  and  the  cylinder  stoppered  air-tight.  With  the  above 
quantity  of  nitrite,  the  rose-red  colour  requires  25  minutes  for  develop- 
ment. 

Schaifer's  reaction  (see  Deventer,  Abstr.,  1893,  ii,  298)  is  almost 
equally  sensitive,  and  can  be  applied  to  as  little  as  3  c.c.  of  the  de- 
colorised urine.  This  quantity  is  mixed  in  a  test  tube  with  an 
equal  volume  of  acetic  acid  (1  :  10)  and  then  2,  or  at  most  3, 
drops  of  potassium  ferrocyanide  (1  :  20).  Tn  presence  of  a  nitrite,  a 
yellow  colour  results  from  the  oxidation  of  the  ferrocyanide  to  ferri- 
cyanide.  For  highly  dilute  solutions  of  nitrites,  the  author  is  unable 
to  confiim  Deventer's  quantitative  results,  and  can  suggest  no  better 
means  for  quantitative  estimation  than  Trommsdort's  zinc  iodide- 
starch  method),  applied  to  the  decolorised  urine,  and  executed  as 
rapidly  as  possible.  The  most  suitable  quantity  of  the  Trommsdorf 
solution  to  be  used  must  be  ascertained  in  each  case  as  it  is  not  con- 
stant. M.  J.  S. 

Rapid  Method  for  the  Estimation  of  Phosphorus  in  Titani- 
ferous  Iron  Ores.  By  C.Baskekvillk  (/.  A7ial.  and  Appl.  Chem.,  7, 
194 — 196). — 2  grams  of  dried  and  hnely-powdered  ore  is  thoroughly 
mixed  with  20  grams  of  a  mixture  of  10  parts  of  sodium  carbonate 
and  1  part  of  potassium  nitrate  and  fused  in  a  spacious  platinum 
crucible.  Aft^r  cooling,  the  mass  is  repeatedly  boiled  with  water, 
and   the  liquid,  measuring  abpat  300  c.c,  is  tiitered,  the  insoluble 
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niiitter  being  well  washed  with  hot  water  ;  25  c.c.  of  solution  of  ferric 
chloride,  containing  about  0"1  gram  of  iron  is  added  ;  the  solution  is 
acidified  with  hydrochloric  acid,  boiled,  and  precipitated  with  am- 
monia. After  collecting  and  washing,  the  iron  precipitate  is  dissolved 
in  40  c.c.  of  hot  nitric  acid  (sp.  gr.  1"43),  25  c.c.  of  strong  ammonia  is 
added,  the  liquid  heated  or  cooled  to  85°,  and  mixed  with  30  c.c. 
of  molybdate  solution.  After  well  shaking  for  five  minutes,  the 
molybdate  precipitate  is  collected,  and.  finally  titrated  according  to 
the  Manby-Handy  method.  L.  de  K. 

Estimation  of  Phosphoric  acid  by  titrating  the  Molybdic 
Precipitate.  By  H.  Pemberton  (Ghem.  Centr.,  1894,  1,  105  ;  from 
/.  Amer.  Ghem.  Soc,  15,  382 — 395). — 1  gram  of  the  phosphate  is 
dissolved  in  nitric  acid  and  diluted  with  water  to  250  c.c. ;  25  c.c.  is 
neutralised  with  ammonia,  and  then  mixed  with  5  c.c.  of  nitric  acid 
(sp.  gr.  1"4)  ;  10  c.c.  of  a  saturated  solution  of  ammonium  nitrate  and 
20  c.c.  of  water  is  next  added,  and  the  whole  heated  to  boiling.  An 
aqueous  solution  of  ammonium  molybdate  (90  grams  per  litre)  is  now 
added  in  portions  of  5  c.c.  as  long  as  a  precipitate  is  produced.  This 
is  washed  by  decantation,  a  filter  being  also  used,  and  then  dissolved 
in  a  known  volume  of  standard  alkali.  After  adding  phenolphthale'in, 
the  excess  of  alkali  is  titrated  back  with  standard  acid. 

If  1  c.c.  of  the  alkali  is  to  correspond  with  0"001  gram  of  phos- 
phoric anhydride,  its  strength  should  be  0*3265 — normal. 

L.   DE    K. 

Decomjposing  Silicates  by  Concentrated  Hydrochloric  acid 
Tinder  Pressure.  By  P.  Jannasch  (ZelL  anorg.  Ghem-.,  6,  72). — 
The  author  claims  priority  for  this  method,  which  is  effected  in  a 
platinum  cylinder  contained  in  a  glass  tube,  the  pressure  on  which  is 
equalised  by  enclosing  it  in  a  Mannesmann  tube  containing  ether. 

A.  G.  B. 

Solvent  Action  of  Tartrates  on  Metallic  Hydroxides.  By  H. 
'N.  War  KEN  (Ghem..  News,  69,  125). — The  author  points  out  that  the 
solvent  action  of  normal  tartrates  is  not  restricted  to  the  hydroxides 
and  carbonates  of  ferric,  cupric,  and  antimoniacal  origin,  but  extends 
also  to  the  ferrous,  zinc,  manganese,  nickel,  cobalt,  chromium,  alu- 
minium, barium,  strontium,  magnesium,  calcium,  bismuth,  and  tin 
precipitates.  As  regards  the  last  two  metals,  this  point  appears  to  be 
frequently  overlooked  by  analysts  ;  cadmium  carbonate  is  practically 
insoluble  in  this  medium,  and  may  therefore  be  separated  trom  the 
copper  compound  by  digesting  such  a  mixture  with  a  normal  tartrate. 

D.  A.  L. 

Electrolytic  Separations.  By  E.  F.  Smith  (Zeit.  anorg.  Ghem., 
6,  40 — 42  and  43 — 44). — It  is  pointed  out  that  Freudenberg's 
observations  on  this  subject  (Abstr.,  1893,  ii,  506)  are  not  new,  but  in 
most  cases  confirm  the  work  of  Smith  and  his  collaborators. 

The  second  paper  is  a  continuation  of  a  discussion  with  Classen. 

A.  G.  B. 

Electrolytic  estimation  of  Copper  in  Invert-Sugar  Deter- 
minations. By  B.  B.  Ross  (/.  Anal,  and  Appl.  Ghem.,  7,  83—86). — 
The  author  has  modified  Formanek's  process  ani  operates  as  follows. 
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The  precipitation  of  the  cuprous  oxide  is  effected  in  a  beaker,  and  the 
precipitate  is  at  once  brought  upon  an  asbestos  filter  in  an  ordinary 
tunnel,  and  washed  with  hot  water.  The  precipitate  need  not  be 
completely  transferred  to  the  filter,  which  is  replaced  in  the  beaker, 
and  the  funnel  is  then  rinsed  with  weak  nitric  acid  containing  4  c.c. 
of  acid  (sp.  gr.  1-42)  to  100  c.c.  of  solution.  The  acid  is  added  to 
the  contents  of  the  beaker  until  there  is  about  200  c.c.  of  liquid, 
and,  after  the  platinum  electrodes  are  introduced,  connection  is 
made  with  a  battery  giving  a  current  equivalent  to  05 — 0*7  c.c.  of 
electrolytic  gas  per  minute.  The  anode  employed  is  a  flat  spiral  of 
platinum  wire  of  Luckow's  pattern,  and  rests  on  the  bottom  of  the 
beaker,  whilst  a  vertically  suspended  platinum  cylinder  of  the  usual 
form  receives  the  deposit  of  copper.  It  is  not  necessary  to  wait  until 
the  cuprous  oxide  has  completely  dissolved  before  closing  the  circuit. 
The  test  analyses  show  the  remarkable  accuracy  of  the  method. 

L.   DE    K. 

Rapid  Analysis  of  Blast  Furnace  Slag.  By  0.  Textor  (/. 
Anal,  and  Appl.  Ghem.,  7,  257 — 262). — The  author  estimates  the 
silica  and  alumina  in  the  usual  manner  by  evaporating  quickly  0"5 
gram  of  the  slag  with  hydrochloric  acid,  &c.  Whilst  this  is  going  on, 
1'325  grams  of  the  slag  is  dissolved  in  dilute  hydrochloric  acidy 
oxidised  with  a  few  drops  of  nitric  acid,  rendered  alkaline  with 
ammonia,  and  diluted  to  530  c.c.  After  filtering,  200  c.c.  (=  05 
gram  slag)  is  used  for  the  estimation  of  the  calcium  by  the  perman- 
ganate process.  250  c.c.  is  mixed  with  excess  of  ammonium  oxalate 
diluted  up  to  800  c.c,  and  filtered.  240  c.c.  of  the  filtrate  (0'5  gram 
slag)  is  precipitated  with  ammonia  and  sodium  phosphate,  and  the 
precipitated  p.mmonium  magnesium  phosphate  washed  with  dilute 
ammonia.  To  save  time,  the  precipitates  of  the  silica,  alumina,  and 
magnesium  phosphate  are  washed  with  the  aid  of  the  filter  pump, 
and  burnt  moist.  The  alumina  may  contain  traces  of  iron  and  the 
magnesia  traces  of  manganese,  but  these  do  not  as  a  rule  appreciably 
affect  the  results.  Sulphur  existing  as  a  sulphide  may  be  estimated 
by  treating  0*5  gram  of  the  slag  with  standard  iodine  in  presence  of 
hydrochloric  acid.  The  excess  of  iodine  is  then  titrated  in  the  usual 
manner. 

The  author  does  not  pretend  to  great  accuracy,  but  claims  to  make 
satisfactory  analyses  of  several  samples  within  a  couple  of  hours. 

L.    DE    K. 

Separation  of  Ferric,  Manganous,  Calcium,  and  Magnesium 
Phosphates.  By  R.  Seeliger  (Chem.  Centr.,  1894,  i,  107— 108- ; 
from  Fharm.  Centr. -Halle  [2],  14,  685— 687).— About  0'3  gram  of 
the  mixed  phosphates  is  fused  in  a  platinum  crucible  with  10  times 
its  bulk  of  an  intimate  mixture  of  sodium  carbonate,  potassium 
nitrate,  and  silica,  first  over  a  Bunsen  burner,  then  over  a  blow- 
pipe. After  cooling,  the  mass  is  lixiviated  with  hot  water  and  any 
potassium  manganate  is  reduced  by  passing  a  few  bubbles  of 
hydrogen  sulphide.  The  insoluble  matter  is  dissolved  in  hydro- 
chloric acid,  and,  after  adding  a  slight  excess  of  sodium  carbonate, 
mixed  with  the  main  liquid.  After  boiling,  the  mixture  is  left  for  12 
hours,  when  the  bases  will  have  been  precipitated  as  carbonates  and 
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silicates,  the  phosphoric  acid  being  contained  in  the  alkaline  liquid, 
fr>)m  which  it  raaj  be  precipitated  by  magaesiam  mixture  after  re- 
moving the  silica. 

The  bases  are  dissolved  in  hydrochloric  acid,  the  silica  rendered 
insoluble,  and  the  hydrochloric  acid  filtrate  neutralised  with  ammonia  ; 
the  iron  and  manganese  are  then  precipitated  by  boiling  with  sodium 
acetate  and  bromine.  The  filtrate  containing  the  lime  and  magnesia 
is  first  evaporated  to  a  small  bulk,  in  order  to  remove  any  remaining 
traces  of  manganese,  and  then  treated  as  usual.  The  iron  is  finally 
separated  from  the  manganese  by  the  acetate  method. 

L.    DE    K. 

Separation  of  Nickel  and  Cobalt  in  Steel  Analyses.      By 

H.  V.  JiJPTNER  (Chem.  Gentr.,  189 4>,  i,  229—230;  from  Osterr.  Zeit. 
Berg.  Hutt.,  41,  616). — Fresenius  has  proved  that  small  quantities  of 
ferric  oxide  may  be  completely  separated  from  cobalt  and  nickel 
oxides  by  addincr  to  the  hot  solution  ammonium  chloride  and  excess 
of  ammonia.  The  precipitate  must,  however,  be  freed  from  impurities 
by  redissolving  in  hydrochloric  acid  and  re  precipitating  with  ammonia 
for  a  second  and  third  time.  The  nickel  and  cobalt  are  then  pre- 
cipitated by  ammonium  sulphide,  the  mixture  being  finally  neu- 
tralised with  acetic  acid.  The  author  fully  confirms  the  accuracy  of 
the  method,  which  gives  good  results  even  if  the  iron  exceeds  the 
nickel  and  cobalt  by  200  to  1.  If  manganese  be  present,  a  slight 
excess  of  acetic  acid  should  be  added.  The  process  also  works  in 
presence  of  alumina.  L.  de  K. 

Separation  of  Thorium  from  the  Rare  Earths  of  the  Cerium 
and   Yttrium    Groups  by  means  of  Potassium  Nitride.    By 

L.  M.  Dennis  and  F.  L.  Kortjkight  (Amer.  Chem.  /.,  16,  79 — 83). 
— The  authors  find  that  when  potassium  nitride,  KN3,  is  added 
to  a  neutral  or  nearly  neutral  solution  containing  thorium  and  its 
allied  earth  metals  ;  the  thorium  is  precipitated  as  hydroxide  (hydro- 
gen nitride  being  liberated),  whilst  the  other  earth  metals  remain  in 
solution.  The  precipitated  thorium  hydroxide  is  free  from  any 
appreciable  quantity  of  cerium  or  other  earth  metals.  L.  T.  T. 

Estimation  of  Organic  Matter  in  Potable  Water  by  means 
of  Permanganate.  By  P.  E.  Alkssandri  (L'Orosi,  16,  397—400). 
— Kubel's  process  for  the  determination  of  organic  matter  in  water 
consists  in  boiling  the  water  for  some  time  with  dilute  sulphuric  acid, 
and  then  titrating  the  boiling  liquid  with  permanganate  ;  the  quantity 
of  organic  matter  present  is  taken  to  be  five  times  the  weight  of 
potassium  permangante  which  the  water  decolorises. 

The  author  proposes  to  use  a  standard  solution  of  potassium  per- 
manganate containing  0  200  gram  per  litre  for  the  titration;  it  is 
made  up  by  dissolving  the  necessary  quantity  of  permanganate  in 
a  litre  of  distilled  water.  100  c.c.  of  the  water  is  boiled  for  five 
minutes  with  10  c.c.  of  dilute  sulphuric  acid,  and  the  standard  per- 
manganate is  added  until  the  colour  is  no  longer  discharged.  It  is 
then  boiled  again  for  6 — 7  minutes,  and  if  the  colour  disappears,  more 
permanganate  is  added  as  before.     The  number  of  c.c.  of  this  solution 
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decolorised  by  a  litre  of  the  water  gives  directly  the  mimber  of  centi- 
grams of  organic  matter  per  litre.  A  standard  solution,  prepared  by 
dissolving  0*400  gram  of  pure  crystallised  oxalic  acid  in  a  litre  of 
water,  may  be  conveniently  employed  to  determine  the  excess  of 
permanganate  added  to  the  water.  W.  J.  P. 

Simultaneous  Estimation  of  Carbon,  Hydrogen,  and  Nitro- 
gen. By  H.  Malfatti  {Zeit.  anal.  Chem.,  32,  754— 761).— The 
method  described  is  a  modification  of  that  of  Jannasch  and  V.  Meyer, 
but  is  not  yet  perfected,  the  results  being  still  somewhat  deficient  in 
accuracy.  Two  tubes,  the  combustion  tube  and  the  reduction  tube, 
are  laid  side  by  side  in  sheet-iron  troughs  in  a  Glaser's  combustion 
furnace.  One  end  of  the  combustion  tube  is  connected  with  an 
apparatus  for  supplying  oxygen,  consisting  of  a  hard  glass  tube  con- 
taining strongly  dried  potassium  chlorate  and  cupric  oxide,  a  Y-t^be 
containing  50  per  cent,  potash  solution,  and  serving  both  as  a  counter 
and  as  a  pressure  gauge  by  having  its  lower  limb  connected  with  a 
mercury  reservoir;  a  U^^^^e  containing  soda  lime,  calcium  chloride, 
and  large  plugs  of  cotton  wool,  and  then  a  good  glass  stopcock.  Tlie 
combustion  tube  contains  in  order,  oxidised  copper  spirals,  the  boat 
with  the  substance,  16  cm.  of  reduced  copper,  obtained  by  wrapping 
fine-grained  scale  copper  oxide  in  copper  gauze,  and  reducing  by 
methylic  alcohol,  a  short  plug  of  silver  gauze,  and  lastly  25  cm.  of 
scale  copper  oxide.  Next  in  order  follow  the  usual  absorption  vessels, 
but  between  the  calcium  chloride  tube  and  the  potash  bulbs  there  is 
inserted  a  Y"^^'^®^  whose  lower  limb  is  connected  with  a  mercury 
reservoir  by  thick  walled  caoutchouc  tubing  a  meter  in  length. 
Following  the  Liebig's  bulbs  comes  an  arrangement  constructed  from 
three  Y^^^^^s  and  a  mercury  reservoir,  by  the  adjustment  of  which 
communication  between  the  combustion  and  reduction  tubes  may 
either  be  shut  off  while  the  air  is  expelled  from  the  former  by  oxygen 
and  from  the  latter  by  carbonic  anhydride,  or  else  the  two  tubes  may 
be  put  in  communication,  and  the  carbonic  anhydride  supply  be  shut 
off.  At  the  other  end  of  the  reduction  tube,  which  is  fiiUed  with  scale 
copper  oxide,  all  of  which  except  the  last  10  cm.  is  reduced  by 
hydrogen,  is  attached  a  Zulkowsky-Ludwig  apparatus  to  receive  and 
measure  the  nitrogen. 

After  expelling  the  air  from  the  combustion  tube  by  oxygen,,  and 
from  the  reduction  tube  by  parbonic  anhydride,  while  beat  is  applied 
to  the  CQppeij'  ox;ide,  \h^  stop^oclf,  ^nd  a  clamp  between  the  mano- 
meter aia,a(  the.  poia^h  b>u,lbs  are  both  closed,  and  by  heating  the 
copper  spirals,  the-  oxygen  in  the  combustion  tube  is  absorbed.  The 
substance  is  then  heated,  and  when  by  its  combustion  a  small  positive 
internal  pressure  is  indicated  by  the  manometer  the  clasap  i&  opened 
and  the  gases  allowed  to  bubble  through  the  Liebig  bulbs,. the  nitrogen 
passing  on  into  the  rediaction  tube.  Oxygen  is  again  admitted,  and 
continued  until  the  substance  is  completely  burnt.  Lhiring  this  stage 
the  copper  spirals  in  the  combustion  tube  must  be  cooled  so  that  the 
oxygen  may  sweep  all  the  other  gases  out  of  the  tube.  All  the 
oxygen  which  passes  into  the  reduction  tube  is  there  retained  by 
tha  copper,  and  when  the  cessation  of  the  escape  of  gas  into  the  Z-ul 

20—2 
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kows]:y  apparatus  indicates  that  nothing  but  pure  oxygen  is  passing 
from  one  tube  to  the  other,  the  communication  between  them  is 
closed,  and  the  remaining  nitrogen  expelled  by  carbonic  anhydride. 
The  whole  combustion  takes  about  an  hour.  Blank  experiments 
must  be  made,  since  a  small  volume  of  uncondensable  gas  is  always 
obtained,  even  when  nitrogen  is  not  present.  On  the  other  hand, 
traces  of  the  nitrogen  oxides  escape  reduction,  and  being  absorbed  in 
the  potash  bulbs  raise  the  cnrbon  results.  A  further  error  of  excess 
appears  to  be  due  to  the  adhesion  of  traces  of  carbon  and  hydrogen 
to  the  porous  copper  obtained  by  reduction  with  methylic  alcohol. 

M.  J.  S. 

Estimation  of  the  Nitrogen  in  Benzene  Pyridine  and 
Quinoline  Derivatives  by  Kjeldahl's  Method.  By  M.  Krugeb 
(jBer.,  27,  609— 613).— The  substance  (0-2—0  8  gram)  is  dissolved 
in  strong  sulphuric  acid  (20  c.c),  contained  in  a  round  bottomed 
flask,  heat  being  applied  if  necessary.  To  the  cooled  solution, 
potassium  dichromate  is  added,  0"5  gram  at  a  time,  to  the  extent  of 
0*5  gram  more  than  the  amount  theoretically  necessary  for  the  oxi- 
dation. After  any  evolution  of  gas  has  ceased,  the  flask  is  placed  in 
a  cold  water  bath,  which  is  then  heated  to  boiling.  The  flask  is  kept 
there  until  no  more  gas  is  evolved,  and  is  then  heated  on  wire  gauze 
with  a  small  flame  until  the  evolution  of  gas  ceases,  and  the  colour  of 
the  mixture  is  a  pure  green ;  this  indicates  bhe  completion  of  the 
oxidation,  which  occupies  only  15 — 30  minutes  in  all.  The  ammonia 
in  the  mixture  is  now  estimated  in  the  usual  way.  Good  results  are 
obtained  with  compounds  containing  no  nitrogen,  that  is  directly 
joined  to  oxygen  or  to  another  nitrogen  atom  ;  substances  containing 
such  nitrogen  have  yet  to  be  experimented  with.  The  advantages  of 
this  over  the  other  modifications  of  Kjeldahl's  method  are  (1)  the 
rapidity  of  the  oxidation,  and  (2)  the  means  of  telling  when  the 
oxidation  is  complete.  C.  F.  B. 

Apparatus  for  the  Rapid  Estimation  of  Combustible  Gases. 

By  G.  G.  Pond  (Ber.,27,  692— 696).— This  apparatus  is  due  to  Shaw 
(Philadelphia).  It  consists  of  a  pump  provided  with  two  cylinders, 
one  of  fixed,  the  other  of  variable,  volume,  by  means  of  which  mixtures 
of  air.  or  any  gas  which  has  to  be  examined,  with  a  combustible  gas 
can  be  rapidly  and  accurately  made,  so  that  the  resulting  mixture 
contains  a  known  percentage  of  the  added  combustible  gas.  This 
mixture  then  passes  into  a  chamber  in  w^hich  it  meets  with  a  flame, 
and,  if  it  explodes,  the  force  of  the  explosion  moves  a  piston  which 
sounds  a  bell.  In  order  to  rapidly  determine  the  percentage  of 
combustible  gas  in  a  sample  of  air  from  a  coal  mine,  for  example,  a 
mixture  of  pure  air  with  coal-gas  is  made  which  will  just  explode 
and  sound  the  bell  of  the  apparatus.  The  sample  of  gas  is  then  sub- 
stituted for  the  air,  and  the  amount  of  coal-gas  added  diminished 
until  the  limit  of  explosibility  is  again  reached.  The  difference 
between  the  amounts  of  coal-gas  added  to  reach  this  limit  in  the  two 
experiments  represents  the  amount  of  combustible  gas  originally 
present  in  the  sample  tested.     It  is  claimed  that  the  apparatus  is 
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sensitive  to  O'l  per  cent,  of  combustible  gas.  The  apparatus  is  also 
of  value  for  the  rapid  and  exact  preparation  of  mixtures  containing 
known  amounts  of  combustible  gas,  and  may  thus  be  applied  to  the 
testing  of  Davy  lamps.  A.  H. 

Estimation  of  Oil  of  Turpentine  in  Alcohol,  by  J.  Perl 
(Chem.  Zeit.,  17,  1851). — Alcohol  containing  turpentine  will  stand 
more  or  less  dilution  with  water  before  a  turbidity  is  produced.  The 
more  turpentine  is  present,  the  less  will  be  the  amount  of  water  re- 
quired. On  this  fact,  the  author  bases  his  process  for  a  quantitative 
estimation  of  turpentine  in  denatured  spirits.  5  c.c.  of  the  sample  is 
put  into  a  test-glass,  and  water  is  added  from  a  burette  until  a  per- 
manent turbidity  is  produced.  5  c.c.  of  a  05  per  cent,  solution  of 
turpentine  In  spirit  of  the  same  alcoholic  strength  as  the  sample  is 
put  into  another  test-glass,  and  also  titrated.  The  mixture  which 
consumes  most  water  is  the  poorest  in  turpentine,  and  the  author 
found  that  1*1  c.c.  of  difference  in  water  is  equivalent  to  0'25  per 
cent,  of  turpentine.  The  author  also  found  that  the  turpentine  can- 
not be  removed  by  fractional  distillation  over  lime.  L.  de  K. 

Estimation  of  Alcohol  in  Wines.  By  A.  Borntraeger  (Zeit. 
angw.  Chem.,  1894,  108— 110).— The  author  dilutes  100  c.c.  of  the 
sample  with  an  equal  bulk  of  water,  distils  ojB:  two-thirds  or  more,  di- 
lutes the  distillate  to  exactly  100  c.c,  and  takes  its  specific  gravity 
at  15-5°. 

Unless  the  sample  contains  more  than  0*5  per  cent,  of  volatile 
acidity,  which  is  rarely  the  case,  it  is  not  necessary  to  neutralise  be- 
fore distillation.  L.  de  K. 

Estimation  of  Phenol.  By  L.  Zimmeemann  (/.  Pharm.,  [5],  29, 
105 — 110). — A  modification  of  Chandelot's  method.  The  aqueous 
phenol  is  added  to  aqueous  potassium  hypobromite  until  the  latter 
ceases  to  discolour  starch  paper  impregnated  with  potassium  iodide 
and  sodium  carbonate,  the  titre  of  the  hypobromite  having  been 
found  by  a  similar  experiment  with  a  solution  of  pure  phenol  of 
known  strength. 

If  the  dilution  of  the  phenol  is  not  greater  than  2-50  c.c.  per  gram., 
the  result  may  be  calculated  at  once  from  the  volume  used,  but  if 
greater  than  this,  a  correction  is  necessary  on  account  of  the  lack  of 
sensitiveness  of  the  indicator.  This  correction  is  proportional  to  the 
square  of  the  dilution,  so  that  its  values  lie  on  a  rectangular  parabola, 
y  =  ax^,  when  plotted  against  it.  The  value  of  the  constant  a,  cor- 
responding with  20  c.c.  of  Chandelot's  hypobromite,  is  0"00434. 

The  approximate  dilution  of  the  phenol  solution  of  which  it  is  de- 
sired to  ascertain  the  strength  having  been  ascertained  by  titration, 
the  value  of  the  correction  y  is  found  from  the  equation  and  added 
to  the  number  of  c.c.  required  to  saturate  the  hypobromite,  and  the 
actual  dilution  then  calculated.  The  numbers  quoted  show  very 
fair  agreement.     Tables  are  given  to  facilitate  the  correction. 

Jn.  W. 


260  ABSTRVCTS   OF  CHEMICAL   PAPERS. 

Solubility  of  Lead  Salts  in  Sugar  Solutions:  Estimation  of 
Sugar  in  Sweet  Wines.  Bj  J.  Stern  and  P.  Htksch  (Zeit.  angw. 
Chem.,  1894,  116 — 117). — The  authors  have  found  that,  on  adding 
sodium  carbonate  to  a  wine  containing  excess  of  lead  acetate,  the 
precipitated  lead  carbonate  more  or  less  redissolves  in  excess  of  the 
reao^ent,  and  that  this  is  due  solely  to  the  presence  of  levulose. 

The  excess  of  lead  is,  however,  completely  removed  by  a  current  of 
carbonic  anhydride.  L.  de  K. 

Gravimetric  Estimation  of  Pentaglucoses.  By  E.  R.  Flint 
(/.  Anal,  and  Appl.  Chem.,  7,  190 — 194). — The  author  claims  the 
priority  as  regards  the  gravimetric  estimation  of  furfuraldehyde 
with  phenylhydrazine  lately  proposed  by  Chalmot.  The  majority  of 
articles  to  be  tested  (plants  and  fodder  articles)  contain  more  or  less 
of  glncosides,  which,  on  distillation  with  hydrochloric  acid,  yield 
levulinic  acid,  acetone,  and  similar  compounds ;  these  pass  into 
the  distillate,  and  would  count  as  furfuraldehyde  when  the 
volumetric  process  is  employed.  But  as  these  compounds  do  not 
give  a  precipitate  with  phenylhydrazine,  at  least  in  weak  solutions, 
the  accuracy  of  the  gravimetric  estimation  is  not  influenced  by  their 
presence. 

The  factors  for  the  conversion  of  the  hydrazone  into  furfuralde- 
hyde, arabinose,  xylose,  and  pentose  are  respectively :  x  0*538 ; 
X  1-229  +  (0-0177);  X  1-031  -  (0001)  ;  x  1-13  +  (0-0083). 
Pentose  may  be  calculated  to  pentosan  by  multiplying  by  0'88. 

L.  DE  K. 

Estimation  of  Pentosans.  By  E.  Hottee  (Chem.  Zeit.,  17, 
1743 — 1745). —  5  grams  of  the  substance  containing  the  pentosan — 
bran  for  instance — is  distilled  with  hydrochloric  acid  of  1-06  sp.  gr. 
until  the  distillate  no  longer  shows  the  furfuraldehyde  reaction  with 
aniline  acetate.  The  distillate  is  diluted  with  hydrochloric  acid  up  to 
a  definite  bulk,  say  400 — 500  c.c.  and  20 — 30  c.c,  and  after  the  addi- 
tion of  some  pyrogallol,  is  heated  in  a  sealed  tube  for  two  hours  at 
100 — 110°.  The  precipitate  which  forms  is  collected  on  a  tared 
filter,  washed,  and  dried  at  103°.  Its  weight,  divided  by  1-974,  gives 
the  amount  of  furfuraldehyde. 

100  parts  of  pentosan  should  yield  64  parts  of  furfuraldehyde,  but, 
owing  to  secondary  reactions,  the  amount  ra,rely  exceeds  50  per 
cent.  L.  i>E  K. 

Estimation  of    Alkalinity  and  Acidity  of   Urine.     By    E. 

Freund  and  G.  Toepfer  {Zelt.  pky^iol.  Chem.,  19^  84—103). — The 
determination  of  the  reaction  of  urine  is  complicated  by  the  pre- 
sence of  various  salts,  some  of  which  have  an  acid  and  others  an 
alkaline  reaction.  In  arder  to  overcome  this  difficulty,  a  number  of 
indicators  were  exanrtined,  and  it  was  found  that  so^le  are  differently 
affected  by  free,  acids  and  alkalis,  as  distinguished  from  a^cid,  aii4 
alkaline  salts,     '^'he  ioJ.lQ,wing  table  gives  the  ^hiei]  results. 
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Colour  produced  in 


Reagent. 


Free  acid. .  . . 

Monosodiuni 
phosphate 

Disodium 
phosphate 

Sodium  hy- 
drogen car- 
bonate 

Sodium  car- 
bonate 

Trisodium 
phosphate 

Free  alkali  . . 


Alizarin. 

Alizarin- 
blue. 

Methyl- 
orange. 

Poirier's- 
blue. 

Brilliant- 
crocein. 

Phenol- 
phthalein. 

Lemon- 

Orange 

Red 

Blue 

Red 

Colour- 

yellow 

less 

Orange 

Orange* 

Orange 

Blue 

Red 

Colour- 
less 

Red 

Yellow- 
green 

Yellow 

Blue 

Red 

Pink 

Red 

Yellow- 
green 

Yellow 

Blue 

Red 

Colour- 
less 

Violet 

Park 

Bright 

Yiolet 

Brown- 

Red 

green 

\ellow 

red 

Yiolet 

Dark 

Bright 

Yiolet 

Brown- 

Red 

green 

yellow 

red 

Deep 

Dark 

Bright 

Red 

Brown 

Deep  red 

■violet 

green 

yellow 

The  next  table  sliows  how  the  indicators  ma}-  be  used   quantita- 
tively with  solutions. 


Alkalinity. 

Acidity. 

Quantity  of  decinormal 

Quantity  of  decinormal  NaOH 

HCl  used  in  c.c. 

in  c.c. 

Solutions. 

To  decolor- 

To turn 

To  turn 
phenol- 
pi  ithalein 
dr.rk  red. 

To  turn 

To  turn 

ise  phenol- 

alizarin 

alizarin 

Poirier's- 

phtalein. 

yellow. 

violet. 

blue  red. 

10   c.c.   of    1  per 

005 

8-35  =  0-98 

8-3  =  1 

16  6  =  1 

cent.         mono- 

per  cent. 

per  cent. 

per  cent. 

sodium      phos- 

phate 

10  c.c.    of   1    per 

0-1 

6-9  -  0  99 

01 

0-1 

6  95  =  0-99 

cent,    disodium 

per  cent. 

per  cent. 

phosphate 

10  c.c.   of   1   per 

0-3  =  1-05 

12-3  =  1 

— 

— 

005 

cent,  trisodium 

per  cent. 

per  cent. 

phosphate 

10    c.c.   of   1  per 

01 

11-6  =  0-99 

2-0 

20 

11-8  -  1 

cent.        sodium 

per  cent. 

per  cent. 

hydrogen  carb- 

onate 

10  c.c.  of   1   per 

9-4=  1 

18-3  =  0-988 

— 

— 

01 

cent.       sodium 

per  cent. 

per  cent. 

carbonate 
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Sodium  carbonate  thus  gives  a  "measure  of  acidity,  and  trisodiura 
phosphate  of  alkalinity,  jiisodium  phosphate  and  sodium  hydrogen 
carbonate  have  an  acidity  to  one  reagent  equal  to  their  alkalinity  to 
another. 

Mixtures  of  various  salts  were  next  subjected  to  titration  ;  by  using 
different  indicators,  a  very  accurate  estimation  of  the  proportions 
present  was  obtained. 

Three  examples  of  the  method  as  applied  to  urine  are  given.  The 
headings  of  the  table  being  the  same  jis  in  the  last,  the  results  ob- 
tained were : — 


_ 

10-1 

0-6 

0-6 

— 

3-7 

1-4 

1-4 

— 

7-2 

1-2 

1-4 

1.  10  c.c.  of  afternoon  urine —        10  -1        0-6        0-6       12-65 

2.  10  c.c.  of  urine  before  meal —  3  '7        1  "4        1  '4         7  '4 

3.  10  c.c.  of  urine  after  meal —  7-2        1-2        1-4       10 '8 


The  first  specimen  of  urine  gave  an  alkaline  reaction  to  litmus 
paper,  but,  nevertheless,  contained  a  high  amount  of  acid  salts, 
whereas  the  second  and  third  specimens,  which  were  from  the  same 
individual,  were  acid  to  litmus  paper,  but  still  contained  alkaline 
salts.  It  will  be  further  noticed  in  these  two  specimens  that  the 
A^alues  for  the  acid  salts  were  unchanged  by  the  meal,  but  that  the 
alkaline  salts  were  nearly  doubled.  W,  D.  H. 

Estimation  of  the  Acidity  of  Gastric  Juice.  By  G.  Toepfer  (Zeit. 
jphysiol.  GheTn.,  19,  104 — 122). — The  object  of  the  present  research 
was  to  furnish  the  clinical  observer  with  a  ready  method  by  which 
titration  could  be  employed  to  indicate  not  only  the  total  acidity  of  the 
contents  of  the  stomach  but  also  the  proportion  of  the  various  acids  to 
which  this  is  due.  The  plan  of  the  investigation  resembles  that  de- 
scribed in  the  preceding  abstract.  A  large  number  of  indicators  were 
tried,  first  with  acids,  then  with  mixtures  of  these  with  albumin,  and, 
finally,  with  artificial  digestive  mixtures,  and  also  with  the  contents  of 
the  stomach.  The  following  method  was  adopted.  The  reagents  neces- 
sary are,  (1)  a  decinormal  solution  of  sodium  hydroxide  ;  (2)  a  1  per 
cent,  alcoholic  solution  of  phenolphthalei'n ;  ("4)  a  1  per  cent,  aqueous 
solution  of  sodium  alizarinsulphonate ;  and  (4)  a  0*5  per  cent, 
alcoholic  solution  of  dimethylamidoazobenzene. 

5  to  10  c.c.  of  the  gastric  mixture  is  placed  in  each  of  three 
beakers;  to  the  first,  two  drops  of  phenol phthalein  solution  is  added, 
and  the  sodium  hydroxide  run  in  from  a  burette  until  a  quite  dark-red 
is  obtained,  not  deepened,  by  further  addition  of  alkali. 

To  the  second  portion,  three  or  four  drops  of  the  alizarin  solution 
is  added,  and  titration  again  performed,  until  the  first  appearance  of 
a  pure  violet  tint  (similar  to  that  given  by  5  c.o.  of  1  per  cent, 
sodium  carbonate  with  the  four  drops  of  the  alizarin  solution)  in- 
dicates the  end  reaction. 

To  the  third  portion,  three  or  four  drops  of  the  dimethylamido- 
azobenzene solution  are  added,  and  titration  performed  until  the  last 
trace  of  red  has  disappeared,  and  is  replaced  by  yellow. 

The  third  titration  gives  the  value  of  the  free  hydrochloric  acid. 
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The  difference  between  the  first  and  second  titration  gives  the  value 
of  the  loosely  combined  hydrochloric  acid.  The  second  titration  gives 
the  total  acidity.  The  total  acidity  minus  the  free  and  loosely  com- 
bined hydrochloric  acid  gives  the  amount  of  acidity  due  to  other 
factors,  especially  organic  acids  and  acid  salts.  W.  D.  H. 

Preservation  of  Milk  for  Estimation  of  Fat.  By  M.  Weibull 
(^Exper.  Stat.  Record.,  5,  536 — 537  ;  from  8vent>h.  kemisJc.  Tidskr.,  1893). 
— Potassium  permanganate  (60  to  100  milligrams)  is  added  to  about 
20  c.c.  of  milk  which  will  then  keep  for  several  months  at  64 — 72°  F. 
Sufficient  permanganate  is  added  to  produce  a  dark-brown  colour,  the 
milk  being  shaken  until  it  is  completely  dissolved  ;  the  colour  dis- 
appears in  a  few  days  when  more  permanganate  is  added.  Compara- 
tive analyses  with  fresh  milk  and  with  milk  kept  6  to  56  days,  gave 
results  in  which  the  greatest  difference  was  01  per  cent.,  whilst  in 
eight  out  of  eleven  cases  the  difference  was  0*05  per  cent,  or  less. 

N.  H.  M. 

Estimation  of  Fat  in  Bread.  By  M.  Weibull  (Exper.  Stat. 
Record.,  5,  520 ;  from  Svensk.  kemisk.  Tidskr.,  1892,  No.  5). — Direct 
extraction  of  bread  with  ether,  however  long  continued,  gives  too 
low  results,  owing  to  the  fat  being  enclosed  by  the  starch  and  dextrin. 
The  results  were  lower  than  those  obtained  from  the  flour  from 
which  the  bread  was  made.  The  following  method  is  given.  The 
dry  powdered  bread  (1 — 3  grams)  is  boiled  for  an  hour  with  water 
(15 — 20  c.c.)  containing  10  drops  of  dilute  sulphuric  acid,  stirring 
occasionally.  The  solution  is  then  neutralised  with  marble  free  from 
fat,  and  the  thick  solution  transferred  to  a  fat-free  filter  paper,  the 
beaker  being  wiped  out  with  absorbent  cotton.  The  paper  and  cotton 
are  dried  at  100°  and  extracted  with  dry  ether  for  10  hours. 

Comparative  estimations  of  the  fat  in  bread  and  in  the  flour  from 
which  it  was  made  gaye  perfectly  concordant  results  by  this  method. 

N.  H.  M. 

Estimation  of  Asparagine.  By  J.  Lewinsky  (Chem.  Ceritr., 
1894,  i,  53— 54).— See  this  vol.  ii,  216. 

Estimation  of  Emetine  in   Radix  Ipecacuanhae.     By  C.  C. 

Keller  {Chem.  Centr.,  1894,  i,  236 — 238  ;  from  Schwelz.  Woch.  Pharm., 
31,  473 — 477). — 1st  method.  12  grams  of  the  powdered  air-dried 
drug  is  extracted  in  a  suitable  apparatus  with  ether  to  remove  the 
fat.  It  is  then  transferred  to  a  counterpoised  200  c.c.  flask  and 
mixed  with  more  ether,  so  that  the  weight  of  the  latter  shall  bo 
90  gmms.  30  grams  of  chloroform  is  then  added,  and  after  five 
minutes  10  c.c.  of  a  10  per  cent,  ammonia  solution,  and  the  whole 
shaken  vigorously  for  half  an  hour.  10  c.c.  of  water  is  now  intro- 
duced, and  after  again  shaking  for  a  few  minutes,  100  c.c.  of  the 
clear  solution  is  poured  off  ;  the  ether  and  chloroform  are  removed  by 
distillation,  the  residue  is  washed  a  few  times  with  a  small  quantity 
of  ether,  then  dried  for  15  minutes  in  the  water  bath,  weighed,  and 
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titrated  witli  N/10  hydrochloric  acid,  1  c.c.  qf  whicli  equals  0-0254 
gram  of  emetine. 

2nd  method.  12  grams  of  the  powder  is  put  into  a  dry  bottle  and 
repeatedly  shaken  with  90  grams  of  ether  and  30  grams  of  chloro- 
form.  After  5  minutes,  10  c.c.  of  ammonia  is  added,  and  after  half 
an  hour  10  c.c.  of  water;  100  c.c.  of  the  clear  liquid  is  then  poured  oft' 
and  shaken  in  a  separating  funnel  three  times  in  succession  with 
25,  15,  and  10  c.c.  of  1  per  cent,  hydrochloric  acid.  The  acid  layer 
is  then  made  alkaline  with  ammonia  and  agitated  twice  with  50  c.c. 
of  a  mixture  of  3  parts  of  chloroform  and  2  parts  of  ether.  The 
solvent  is  removed  by  distillation  and  the  residue  finally  titrated  as 
before.  L.  de  K. 

Modification  of  Grandeau's  Method  for  the  Estimation  of 
Humus.  By  H.  A.  Huston  and  W.  F.  Mc Bride  {Exper.  Stat,  liecord, 
5,  559—560;  from  Indiana  Stat.  Bull,  No.  46,  67— 79).— When  in- 
vestigating the  black  soils  of  Indiana,  it  was  found  that  in  some 
cases  the  extraction  with  ammonia  by  Grandeau's  method  required 
over  a  week.  There  was  also  a  difficulty  of  repeating  experi- 
ments under  the  same  conditions  since  the  percolation  through 
duplicate  samples  of  the  same  soil  was  not  uniform  as  to  rate.  In 
the  modified  method,  a  definite  amount  of  soil  is  kept  in  contact  with 
a  definite  volume  of  ammonia  for  a  fixed  time.  The  soil,  after  being 
washed  as  usual  with  acid  and  water,  is  washed  into  a  500  c.c.  stop- 
pered cylinder  with  500  c.c.  of  ammonia.  After  being  shaken,  the 
cylinder  is  kept  for  24  hours  in  an  inclined  position  (without  letting 
the  liquid  touch  the  stopper),  and  for  12  hours  in  an  upright  position, 
to  allow  the  soil  to  settle  before  taking  out  an  aliquot  part  of  the 
solution.  The  results  were  much  higher  than  those  obtained  by  the 
original  method,  but  soils  extracted  by  the  old  method  give  further 
quantities  of  humus  when  extracted  a  second  time,  making  the  results 
nearly  the  same  when  2  per  cent,  ammonia  is  employed. 

In  soils  not  peaty,  the  strength  of  the  ammonia  makes  practically 
no  difference  in  the  results,  whilst  with  peaty  soils  comparatively  little 
difference  is  found  when  the  strength  is  2  per  cent,  or  more.  The 
adoption  of  a  standard  temperature  for  the  digestion  is  recom- 
mended. 

The  results  are  much  more  concordant  than  those  obtained  by  the 
original  method. 

The  large  number  of  phosphoric  acid  and  potash,  determinations 
made  in  the  ash  of  the  extracted  humus  did  not  show  any  relation 
between  the  amounts  of  humus  and  of  phosphoric  acid  and  potash 
respectively.  There  is  no  evidence  to  show  that  either  substance  is 
associatv'jd  with  humus  before  its  extraction.  N.  H.  M. 
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Molecular  Refraction.  By  H.  Jahn  and  G.  Moller  (Zeit. 
physihal.  Chem.,  13,  885 — 397). — A  continuation  of  the  researches  of 
Landolt  and  Jahn  (Abstr.,  1893,  ii,  57).  The  method  used  was  the 
determination  of  the  dielectric  constant,  this  being  effected  by  com- 
parison with  that  of  metaxylene.  The  refraction  also  was  observed 
for  the  Ha,  H/s,  Hy,  and  Na  lines,  and  the  constants  calculated  in 

Cauchy's  formula,  yu   =  A  +  — .     In  the  substances  observed,  the 

\ 

values  for  \/k  (k  =  dielectric  constant)  and  A  did  not  agree,  the 
former  being  in  all  cases  too  high,  ^.e.,  the  dispersion  is  anomalous. 

V7.  A. 

Amylic  chloride    2*5284  1-3987 

Tertiary  amylic  chloride 3-0737  1-3956 

Amylic  bromide 2'4853  1-4317 

Ethylenic  chloride 3-259  1-4342 

Ethylenic  bromide 2-1940  1*5207 

Bromobenzene 2-3274  1*5339 

Chlorobenzene 2-3504  1*5003 

Benzylic  chloride 2-6291  1-5146 

Chlorotoluene 2-3064  1-5003 

Amylenic  bromide 2*3648  1-4920 

The  dispersion-free  molecular  refraction  is  also  calculated  by  the 

K    —   1     1 

formula  M '  -.   As  thus  determined,  the  chloro-  and  bromo-  com- 
ic —  2  a 

pounds  of  univalent  radicles  appear  to  have  approximately  the  same 
molecular  refraction,  although  the  numbers  are  different  for  hydro- 
gen light.  The  displacement  of  hydrogen  by  chlorine  in  the 
benzene  ring  is  attended  by  a  great  increase ;  also  the  displace- 
ment in  the  straight  chain  or  in  substituted  benzenes,  such  as 
aniline,  &c.  The  same  holds  in  the  case  of  the  displacement  by 
bromine,  but  as  the  numbers  for  chlorine  or  bromine  differ  greatly 
in  the  different  series,  it  follows  that  the  dispersion-free  molecular 
refraction  is  not  entirely  additive,  but  is  markedly  dependent  on 
the  constitution.  The  entrance  of  two  bromine  atoms  causes  the 
same  increase  as  that  of  one.  Acetic,  propionic,  butyric,  valeric, 
and  isobutyric  acids  were  also  examined ;  in  this  case  again  the 
value  obtained  for  the  molecular  refraction  of  acetic  acid  appears 
abnormally  high.  The  dielectric  constants  for  mixtures  of  different 
liquids  was  also  observed  in  order  to  test  whether  the  property  was 
simply  additive  in  mixtures  ;  in  many  cases  this  appeared  to  be  the 
case,  but  in  others  the  found  and  calculated  values  do  not  agree. 

L.  M.  J. 

Line  Spectrum  of  Oxygen.    By  M.  Eisig  (Ann.  Phys.  Ghem., 
[2],  51,  747— 760).— The  measurements  by  different  observers  of  the 
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line  spectrum  of  oxygen  have  been  confined  to  single  portions  of  the 
spectrum,  have  been  made  by  different  methods,  and  making  use  only 
of  small  dispersions.  In  order  to  obtain  a  complete  set  of  compara- 
tive results,  the  author  has  therefore  undertaken  a  careful  examina- 
tion of  the  complete  oxygen  spectrum,  with  the  use  of  the  concave 
grating  employed  by  Kayser  and  Runge  in  their  researches  on  the  line 
spectra  of  the  elements.  The  results  are  given  in  tabular  form,  and 
compared  with  those  of  Schuster,  of  Deslandres,  of  Trowbridge  and 
Hutchins,  and  of  Hartley  and  Adeney.  No  relationships  betv/een  the 
reciprocals  of  the  wave  lengths,  such  as  those  obtained  by  Kayser 
and  Runge  in  the  case  of  other  elements,  are  in  any  way  evident,  and 
a  comparison  with  the  solar  spectrum  also  shows  an  absence  of  general 
coincidence  between  the  lines  of  the  oxygen  spectrum  and  that  of  the 
sun.  H.  C. 

Polarisation  of  a   Thin  Metal   Partition  in  a  Voltameter. 

By  J.  Daniel  {PhU,  Mag.,  [5],  37,  185—201,  and  288— 300).— When 
a  thin  metal  partition  is  introduced  between  the  poles  of  a  volta- 
meter, gases  are  evolved  at  its  surface,  but  if  the  thickness  of  the 
partition  is  below  a  certain  limit,  the  current  passes  without  evolu- 
tion of  gas  and  without  evident  polarisation.  The  author  finds  that 
the  "  critical  thickness,"  that  is,  the  least  thickness  of  partition 
through  which  the  current  passes  without  polarisation,  is  0'00009  mm. 
for  gold,  0*00015  mm.  for  platinum,  and  0'0005  mm.  for  aluminium, 
with  a  small  current  and  a  good  conducting  electrolyte.  The  "upper 
critical  limit,"  that  is,  the  smallest  thickness  for  which  the  polarisa- 
tion is  the  same  as  for  very  thick  plates,  is  about  0'004  mm.  under  the 
above  conditions.  Between  the  critical  limits,  the  polarisation  in- 
creases with  the  thickness. 

Special  experiments  indicated  that  in  the  case  of  copper  sulphate 
solution,  the  passage  of  the  current  was  not  accompanied  by  the  pass- 
age of  copper  ions  through  the  gold-leaf  partition,  but  rather  that 
the  copper  sulphate  itself  diifused  bodily  through  the  membrane. 

J.  W. 
Dielectric  Constants  and  Chemical  Equilibrium.  By  W. 
Neenst  (Zeit.  jphysihal.  Chem.,  13,  531 — 536). — As  the  energy  of  an 
electrically  charged  system  is  lowered  when  placed  in  a  medium  of 
higher  dielectric  capacity,  the  author  points  out  that  there  is  hence 
an  attractive  force  on  electric  points  towards  the  medium  with  the 
higher  capacity.  From  this  he  deduces,  by  considering  the  ions  as 
electrically  charged  points,  that  the  greater  the  dielectric  constant,  k, 
of  a  medium,  the  greater  will  be  the  electric  dissociation  of  a  dissolved 
substance.  Data  for  verification  are  few,  but  the  known  facts  sup- 
port this  view,  thus  : — 

K.  Electric  dissociation. 

Gases 1"0  Not  at  ordinary  temperatures. 

Benzene 2'3  Very  slight ;  traces. 

Alcohol 25-0  Distinct. 

Water 80'0  Very  strong. 

Experiments  also  on  the  dissociation  of  hydrogen  chloride  gave : 
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benzene,  xylene,  arid  hexane,  very  sliglit ;  ether,  slightly  stronger ; 
then  isobntylic  alcohol,  ethylic  alcohol,  and  methylic  alcohol,  the 
order  being  the  same  as  that  of  the  dielectric  capacity.  Many  organic 
acids  contain  molecular  complexes,  which  decompose  first  into  simple 
molecules  and  then  into  ions.  The  decomposition  would  also  probably 
follow  this  law.  This  action  is  observable  in  the  following  order, 
according  to  the  measurements  of  Eijkman  and  Beckmann ;  hydro- 
carbons (k  =  2*2 — 2*4)  ;  carbon  bisulphide  (k  =  2*6)  ;  chloroform 
(k  ?) ;  ether  (k  =  4'4)  ;  ethereal  salts  (ic  =  6 — 9)  ;  alcohols  (/c  = 
16 — 33)  ;  acids  (ic  ?)  ;  and  water  (k  =  80).  A  short  indication  is 
also  given  of  a  method  for  the  simple  and  accurate  determination  of 
the  constants.  L.  M.  J. 

Minimum  Electromotive  Force  necessary  for  Electrolysis. 

By  M.  Le  Blanc  (Compt.  rend.,  118,  702 — 707  ;  and  by  Berthelot 
(ibid.,  707 — 709). — A  question  of  priority  (compare  this  vol.,  ii,  223). 

C.  H.  B. 
Formation  of  Floating  Metallic  Films  by  Electrolysis.  By 
¥.  Mylius  and  0.  Fromm  (Ann.  Phys.  Chem.,  [2],  51,  593—621).— 
Daring  the  electrolysis  of  a  concentrated  zinc  sulphate  solution,  it 
was  observed  that  the  cathode  wire  became  surrounded  by  a  film  of 
metallic  zinc  floating  upon  the  surface  of  the  solution,  the  film  increas- 
ing gradually  to  a  considerable  size.  A  somewhat  similar  observation 
has  been  made  by  F.  Kohlrausch  in  the  case  of  the  electrolysis  of  a 
solution  of  silver  chloride  in  ammonia,  and  the  authors  have  there- 
fore been  led  to  study  the  conditions  under  which  the  formation  of 
such  films  take  place.  Experiments  made  with  zinc  sulphate  and 
ammoniacal  silver  chloride  show  that  the  two  principal  necessary 
conditions  are,  an  impure  state  of  the  surface  of  the  solution,  and  the 
presence  of  oxygen  in  the  atmosphere  above  the  solution.  If  the 
surface  is  perfectly  clean,  formation  of  a  film  is  not  observed,  whilst 
on  the  other  hand,  the  addition  of  the  smallest  trace  of  any  oily 
impurity,  such  as  turpentine,  which  will  float  upon  the  surface, 
favours  the  film  formation.  If  the  air  above  the  liquid  is  replaced  by 
hydrogen,  carbonic  anhydride,  or  nitrogen,  the  film  is  not  formed. 
Observations  with  both  the  zinc  and  silver  films  point  to  the  presence 
of  some  trace  of  oxidised  metal  in  the  film,  and  if  the  surface  of  the 
solution  is  covered  with  an  oil  that  has  been  completely  freed  from 
dissolved  oxygen,  the  film  is  not  formed.  In  other  cases,  the  forma- 
tion of  a  film  below  the  surface  of  the  liquid,  as  at  the  boundary 
between  the  solution  and  a  heavy  oil  like  chloroform,  is  possible. 
Films  were  also  obtained  from  copper,  cadmium,  cobalt,  iron,  and 
antimony  solutions.  When  the  copper  solution  is  treated  with  a 
solution  of  sulphur,  in  a  mixture  of  benzene  and  carbon  bisulphide, 
the  surface  film  consists  chiefly  of  cuprous  sulphide,  and  a  solution 
of  iodine  in  benzene  on  the  surface  of  silver  sulphate  gives  rise  to 
the  formation  of  a  silver  iodide  film.  H.  C. 

Changes  of  Temperature  caused  by  Contact  of  Liquids 
with  Powdered  Silica,  &c.  By  G.  Gore  (Phil  Mag.,  [5],  37, 
306 — 316\ — Finely  divided  silica   was   brought   into   contact   with 

21—2 
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10  per  cent,  solutions  of  various  substances,  and  the  resulting  rise 
of  temperature  noted ;  this  rise  varied  with  the  nature  of  the  sub- 
stance dissolved,  and  increased  with  the  fineness  of  the  powder. 
Finely  divided  calcium  carbonate,  alumina,  barium  sulphate,  and 
other  substances  were  also  tested,  with  similar  results.  J.  W. 

Thermal  Expansions  of  Solutions  in  Organic  Solvents.  By 
G.  Tammann  and  W.  Hirschberg  (Zeit.  physikal.  Ghem.,  13,  543 — 549). 
— It  had  been  previously  pointed  out  that  the  isobars  of  solutions  at 
atmospheric  pressure  correspond  with  those  of  the  solvent,  if  the 
latter  are  considered  for  a  somewhat  higher  pressure  (this  vol.,  ii, 
224)  ;  data  were  forthcoming  in  the  case  of  water,  but  for  other 
liquids  hardly  any  were  available.  The  authors'  aim  was  therefore  to 
verify  experimentally  the  above  conclusion.  The  expansions  of 
various  solutions  in  alcohol,  ether,  benzene,  and  carbon  bisulphide 
were  determined,  the  method  nsed  was  the  dilate  metric,  and  the 
volumes  were  observed  at  four  temperatures,  0°,  10°,  20°,  and  30°; 
the  results  showing  that  the  solutions  were  in  all  cases  less  expansible 
than  the  solvent.  The  expansions  of  alcohol  and  ether  for  pressures 
from  1  to  500  atmospheres  were  taken  from  the  researches  of  Amagat 
{Ann.  Chem.  Phys.  [6],  29,  518).  Solutions  of  calcium  chloride, 
sodium  iodide,  potassium  acetate,  mercuric  chloride,  potassium  iodide, 
ammonium  bromide,  ammonium  nitrate,  ferric  chloride,  iodine, 
tartaric  acid,  salicylic  acid,  ethylic  benzoate,  borneol,  and  acet- 
anilide  in  alcohol ;  and  of  benzoic  acid,  salicylic  acid,  naphthalene, 
and  merouric  chloride  in  ether  were  examined,  and  for  various  con- 
centrations, the  pressure  at  which  the  expansion  of  the  solvent 
agreed  with  that  of  the  solution  being  determined. 

The  pressure  A  divided  by  the  concentration  was  approximately 
constant  for  different  concentrations,  the  value  sometimes  increasing 
and  sometimes  decreasing  with  the  temperature  ;  this  value,  A/c/m,  is 
noticeably  less  than  the  values  for  solutions  in  water,  in  which  solvent 
also  it  is  greater  for  electrolytes  than  for  non-electrolytes. 

L.  M.  J. 

Melting  Point  Determinations  at  a  Red  Heat.  By  Y.  Meyer 
and  W.  Riddle  (Ber.,  27,  766). — The  authors  have  determined  the 
melting  points  of  certain  salts  with  a  larger  (platinum)  air  ther- 
mometer than  that  previously  used  in  determining  the  solidifying 
points  (this  vol.,  ii,  6).  The  new  results  agree  roughly  with  the  old 
ones,  except  in  the  case  of  sodium  carbonate,  the  melting  point  of 
which  is  now  found  to  be  considerably  lower  than  that  of  potassium 
carbonate,  although  still  higher  than  those  of  sodium  chloride  or 
sulphate.  C.  F.  B. 

Apparatus  for  Facilitating  the  Boiling  of  Liquids.    By  Y. 

Gernhardt  (Ber.,  27,  964 — 965). — An  ordinary  flask  is  fitted  at  the 
bottom  with  a  short  rod  of  red  Jena  fusible  glass,  in  a  similar  manner  to 
the  platinum  wire  in  Beckmann's  boiling  point  apparatus  ;  the  advan- 
tages of  the  red  glass  are,  its  cheapness  and  freedom  from  risk  of 
fracture  on  heating  or  cooling,  whilst,  owing  to  its  high  conductivity 
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and  greater  mass,  the  liquid  is  as  readily  heated  as  when  platinum 
is  employed.  J.  B.  T. 

Separation  of  Three  Liquids  by  Fractional  Distillation.  B^ 
F.  R.  Barrell,  G.  L.  Thomas,  and  S.  Young  (Phil.  Mag.,  [5],  37, 
8 — 31). — The  authors  calculate  curves  representing  graphically  the 
progress  of  the  distillation  of  three  liquids  on  the  assumption  that 
the  proportion  of  the  three  substances  in  the  vapour  forming  the 
instantaneous  distillate  is  the  same  as  that  of  the  weights  of  the  three 
substances  in  the  residue  in  the  still,  each  weight  being  multiplied 
by  a  suitable  constant,  which  is  roughly  proportional  to  the  vapour 
pressure  of  the  corresponding  liquid. 

To  test  the  validity  of  the  results  arrived  at,  a  mixture  of  200  c.c. 
of  methylic  acetate,  250  c.c.  of  ethylic  acetate,  and  200  c.c.  of  pro- 
pylic  acetate,  was  distilled  from  a  flask  provided  with  a  still-head 
1  metre  long.  After  26  preliminary  fractionations,  the  liquid  had 
been  divided  into  two  series  of  fractions,  one  series  containing  prac- 
tically only  ethylic  and  methylic  acetates,  the  other  series  ethylic  and 
propylic  acetates.  Six  further  fractionations  separated  the  individual 
ethereal  salts.  The  quantities  of  pure  methylic,  ethylic,  and  propylic 
acetates  finally  obtained  were  respectively  equal  to  48,  53,  and  72  per 
cent,  of  the  quantities  originally  taken.  J.  W. 

Law  of  corresponding  Boiling  Points.  By  U.  DtJHRiNG  (Zeit, 
jphysikal.  Gliem.,  13,  492 — 499). — The  paper  is  a  claim  for  priority  of 
enunciation  of  the  law  of  corresponding  boiling  points,  particularly 
with  respect  to  E.  Colot's  and  S.  Young's  claims.  The  author  bases 
his  claims  on  the  expression  of  the  law  as  i'  =  7  +  qt,  in  a  publica- 
tion in  1878,  and  in  Ann.  Phys.  Chem.,  [2],  11,  164  (1880),  in  which 
expression,  t'  and  t  are  the  boiling  points  of  two  liquids  at  the  same 
pressure,  and  7  and  q  are  constants.  L.  M.  J. 

Van  der  Waals's  Corresponding  States.  By  S.  Young  (Phil. 
Ma(j.,  [5],  37,  1 — 8;  compare  Abstr.,  1893,  ii,  63). — From  his  col- 
lected data  for  the  corresponding  pressures,  volumes,  and  tempera- 
tures of  22  liquids  in  contact  with  their  saturated  vapours,  the  author 
shoAVS  that  van  der  Waal's  generalisations  regarding  "  corresponding  " 
states  are  approximately  true  within  certain  groups  of  substances, 
those  examined  by  him  falling  into  four  chief  series,  namely, 

I.  Benzene,  its  halogen  derivatives,  carbon  tetrachloride,  stannic 
chloride,  ether.    ' 

II.  Methylic,  ethylic,  and  propylic  alcohols  (methylic  alcohol 
differing,  however,  considerably  from  the  others). 

III.  Acetic  acid. 

IV.  Ten  ethereal  salts. 

The  alcohols  and  acetic  acid  diverge  most  from  the  other  sub- 
stances, this  being  probably  due  to  the  molecular  aggregation  shown 
to  exist  in  these  liquids  by  Ramsay  and  Shields.  J.  W. 

Pressure  of  Saturated  Vapours.  By  K.  D.  Kraevitch  (Phil. 
Mag.,  [5],  37,  38—90).— The  author  finds  that  the  following  formula 
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may  be  used  for  calculating  the  vapour  pressure  of  liquids  at  dif- 
ferent temperatures  with  close  approximation. 

^^0  AD    V  ="i'o  T      1^  AD\To     T/ 

Here  p  and  po  are  tlie  pressures  at  tlie  absolute  temperatures  T 
and  To ;  c  and  Ci  the  sj^ecific  heat  of  the  vapour  at  constant  volume 
and  constant  pressure ;  A  the  thermal  equivalent  of  work ;  D  the  gas 
constant;  Tq  the  latent  heat  of  vaporisation,  and  m  the  modulus  of 
the  decadic  logarithms. 

The  difference  c  —  Ci  is  supposed  to  be  constant  throughout  the 
ranges  of  temperature  considered. 

A  comparison  of  the  calculated  values  with  experimental  data  is 
given  for  a  large  number  of  substances.  J.  W. 

Apparatus  for  Determining  the  Specific  Gravity  of  Soft  Fats. 
By  Z.  Zawalkiewicz  (Monatsh.,  15,  132 — 138).— The  apparatus  con- 
sists of  a  weighing  bottle  with  two  narrow  necks.  Of  these,  one 
comes  from  the  base,  and  through  it  the  just-molten  fat  enters  from 
a  reservoir  placed  above ;  the  excess  of  fat  passing  out  from  the 
other  neck  into  a  small  chamber.  By  this  means  the  bottle  is  com- 
pletely filled  with  fat,  and  air-bubbles  are  excluded.  In  order  to 
control  the  temperature,  the  bottle  and  reservoirs  are  placed  in  a 
specially-arranged  glass  vessel  which  allows  of  the  melting  of  the 
fat  and  the  subsequent  slow  cooling  to  the  point  at  which  it  is 
desired  to  determine  the  specific  gravity.  The  paper  is  accompanied 
by  a  sketch  of  the  apparatus,  and  gives  numbers  obtained  for 
various  fats.  G.  T.  M. 

Determination  of  Small  Dissociation  Tensions  of  Hydrated 
Salts.  By  C.  E.  LiNEBAEGER  (Zeit.  yhysikal.  Ghem.,  13,  500—508). 
— The  author  points  out  that  if  a  substance  is  dissociated  by  a  liquid 
into  soluble  and  insoluble  components,  the  partial  pressure  of  the 
former,  when  equilibrium  occurs,  must  be  equal  to  the  dissociation 
tension  of  the  substance,  and  if,  further,  for  this  constituent  the 
partial  pressure  is  known  at  different  concentrations  and  tempera- 
tures, then  the  dissociation  tension  may  be  determined  by  finding  the 
quantity  of  the  soluble  constituent  dissolved.  A  number  of  hydrated 
salts  in  ether  are  thus  examined.  A  table  is  first  given  connecting 
the  quantity  of  water  dissolved  with  the  lowering  of  the  boiling 
point  of  the  ether.     By  means  of  ISTernst's  formula 

^  ~        1-315  X  0-58  ' 

(where  p  =  partial  pressure,  m  =  quantity  of  water,  and  x  proportion 
of  double  mols.  dissociated)  a  table  is  next  set  out  giving  the  partial 
pressure  of  water  for  every  0'01°  lowering  of  the  boiling  point  of 
ether.  Determinations  are  then  recorded  of  this  lowering  by  the 
addition  of  several  hydrated  salts,  namely,  cupric  sulphate,  strontium 
chloride,  magnesium  sulphate,  zinc  sulphate,  barium  chloride,  man- 
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ganese  sulphate,  and  ferrous  sulphate,  and  the  partial  pressure  of 
the  dissolved  water  then  calculated.  This  is  equal  to  the  dissociation 
tension  of  the  salt. 

In  the  first  four  cases,  the  results  are  compared  with  those  of 
I'rowein  (Abstr.,  1888,  337),  and  are  seen  to  be  quite  concordant. 
In  the  cases,  however,  of  barium  chloride  and  ferrous  sulphate,  no 
trustworthy  results  could  be  obtained.  L.  M.  J. 

Dissociation  of  Potassium  Triiodide  in  Aqueous  Solution. 

By  A.  A.  Jakovkin  (Zeit.  physikal.  Chem.,  13,  539 — 542). — The  dis- 
sociation can  be  studied  by  allowing  a  solution  of  iodine  in  potassium 
iodide  solution  to  remain  in  contact  with  carbon  bisulphide  until 
equilibrium  is  reached ;  any  iodine  formed  by  the  dissociation  (non- 
electrolytic)  must  divide  itself  between  the  two  solvents  in  a  con- 
stant ratio  independent  of  concentration.  As  the  partition  ratio  for 
carbon  bisulphide  and  water  is  410  :  1,  the  quantity  of  free  iodine  in 
the  solution  can  be  estimated  by  analysing  the  carbon  bisulphide. 
The  constant  of  dissociation  according  to  the  equilibrium  equation 

KI3  :^  KI  +  I2  is  calculated  by  the  formula  k  =    (^  -  1  +  x)x^ 

v{l  —  x) 
where  a  is  the  ratio  of  raols.  of  KI  to  mols.  I2,  and  x  is  the  ratio  of 
free  to  total  iodine,  v  being  the  volume  per  gram  molecule  of  iodine. 
From  32  experiments  with  varying  concentrations  of  iodine  and  of 
potassium  iodide,  a  mean  value  k  =  1683  x  10"'  was  found,  the 
individual  numbers  varying  from  1577  to  1808,  with  a  mean  differ- 
ence of  about  2  per  cent.  If  the  value  of  k  be  calculated  for  other 
equilibrium  equations,  e.g.,  KI5 :;!!:  KI  +  2I2,  the  value  of  k  varies 
within  very  wide  limits,  10180  to  461,  X  10~^  From  this  the 
author  concludes  that  there  are  certainly  KI3  molecules  in  this  solu- 
tion, and  that  the  law  of  Henry  extends  to  undoubtedly  chemical  and 
partly  dissociated  solutions.  L.  M.  J. 


The  Hydrolysis  of  Weak  Acids  and  Bases.  By  S.  Arrhenius 
{Zeit.  jphysikal.  Chem.,  13,  407 — 411). — The  author  examines  some  of 
the  results  of  Lellmann  and  Schliemann  (Abstr.,  1893,  ii,  407)  which 
the  latter  had  considered  were  not  in  accordance  with  the  dissocia- 
tion theory  as  at  present  understood.  The  author,  therefore,  calcu- 
lates from  the  basis  of  this  theory  the  ratios  of  the  extinction  coeffi- 
cients of  solutions  of  helianthin  in  acetic,  propionic,  hydroxyiso- 
butyric,  chloracetic,  and  trichloracetic  acids,  and  compares  them 
with  the  observed  numbers  of  Lellmann.      The  results  are  shown  in 


Acetic 
Propionic* 

Hydroxyisobutyric 
Acetic 

Monochloracetic 
Hydroxyisobutyric* 

Trichloracetic 
Monochloracetic 

Obs.          Calc. 
1  -08           1  -04 

1  -20        1  -oe; 

1  -37           1  -09 

Obs.            Calc. 
1-12            1-16 
1  -25            1  -28 
1 -40            1 -44 

Obs.            Calc. 
1-12             1-08 
1  -23            1  -16 
1  -32             1  -28 

Obs.            Calc. 
1-08            1-05 
1-11             1-07 
1  -14            1  -09 
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the  table  (p.  271),  the  horizontal  line  corresponding  with  three 
different  concentrations  in  ratio  1  :  4  :  16,  the  upper  line  being  the 
strongest.  L.  M.  J. 

General  Law  of  Solubility  of  Normal  Substances.     By  H. 

Lb  Chatelier  (Compt.  rend.,  118,  638 — 641). — If  the  latent  heat  of 
solution  of  a  substance  is  considered  as  equal  to  its  latent  heat  of 
fusion,  the  author  shows  that  the  following  relationship  may  be 
developed  from  established  laws  respecting  the  behaviour  of  solu- 
tions : — 

0-002  log  5  -  ^  +  r  =  0, 


where  s  is  the  concentration  of  the  dissolved  substance  expressed  as 
the  number  of  molecules  of  this  substance  in  1  mol.  of  the  solution, 
L  is  the  latent  heat  of  fusion,  to  the  melting  point  of  the  dissolved 
substance,  and  t  the  solidifying  point  of  the  solution.  As  the 
equation  contains  no  term  relating  to  the  solvent,  the  conclusion  is 
evident  that  the  curve  of  solubility  of  a  given  substance  in  any  solvent 
will  always  be  of  the  same  form.  H.  C. 

Mutual  Solubility  of  Salts.  By  H.  Le  Chatelier  (Compt. 
rend.,  118,  709 — 713). — In  the  determination  of  the  solubility  of  salts 
one  in  another,  or,  what  comes  to  the  same  thing,  of  the  fusing 
points  of  saline  mixtures,  three  general  cases  may  be  distinguished. 

1.  The  salts  solidify  to  form  isomorphous  mixtures  of  variable 
composition. 

2.  Each  salt  solidifies  separately  from  the  mixture. 

3.  The  two  salts  combine  and  solidify  as  a  compound  of  definite 
composition. 

Cases  of  the  first  kind  have  already  been  considered  by  the  author, 
and  also  by  Kiister  (Abstr.,  1892,  396),  and  in  the  present  paper 
instances  of  the  second  kind  are  recorded.  The  solubilities  of 
sodium  chloride  and  of  lithium  sulphate  in  various  salts  were 
measurtid  by  determining  the  fusing  points  of  the  saline  mixtures. 
The  following  table  gives  the  results. 


Melting  points. 

Substance. 

Solvent,     s  = 

1. 

0-9. 

0-8. 

0-7. 

0-6. 

NaCl 

Na^COa 

Pb(N03)2 

BaCls   

778 
830 

755 

762 

758 
758 
750 
745 
750 
741 

742 
740 
738 
675 
667 
680 
661 

718 
710 

717 

580 
620 
580 

692 

690 

Calculated 

CaS04 

694 

Li2S04 

LioCOo 

»>       •  •  »  

Na2S04 

Calculated 

■~~ 
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5  in  this  table  is  the  concentration  of  the  dissolved  substance,  and  the 
calculated  values  were  obtained,  making  use  of  the  formula  developed 
by  the  author  (see  preceding  abstract).  The  latent  heats  of  fusion 
per  gram  molecule  of  the  dissolved  salts  deduced  from  these  results 
are  12-6  cal.  for  NaCl  and  5-68  cal.  for  LiaSO^.  That  the  solubility 
is  independent  of  the  nature  of  the  solvent,  as  predicted  (loc.  cit.),  is 
in  so  far  confirmed  by  these  determinations.  H.  C. 

Solubility  of  Mercuric  and  Sodium  Chlorides  in  Ethylic 
Acetate.  By  C.  E.  Linebarger  (Amer.  Chem.  J.,  16,  214 — 216). — 
Continuing  his  work  on  this  subject  (Abstr.,  1893,  ii,  450),  the  author 
gives  a  table  and  a  carve  of  the  solubility  of  mercuric  chloride  in 
ethylic  acetate  in  the  presence  of  varing  proportions  of  sodium  chloride. 
Determining  the  separate  solubilities  of  the  two  salts,  100  mols.  of 
ethylic  acetate  at  40°  dissolved  16  mols.  of  mercuric  chloride, 
but  only  0*037  mol.  of  sodium  chloride  ;  when,  however,  a  mixture 
of  the  chlorides  was  treated,  a  solution  was  obtained  which  contained 
40  mols.  mercuric  chloride,  and  20  mols.  of  sodium  chloride,  to 
100  mols.  of  ethylic  acetate.  The  influence  of  the  sodium  chloride  is 
first  to  somewhat  reduce  the  solubility  of  the  mercuric  chloride,  such 
influence  being  greatest  when  two  molecules  of  sodium  chloride  have 
gone  into  solution  in  100  mols.  of  the  solvent  (the  solubility  of  the 
mercuric  chloride  being  then  12  mols.  in  100).  The  solubility  of 
both  salts  then  increases,  at  first  slowly,  then  more  rapidly. 

L.  T.  T. 

Saturated  Solutions.  By  R.  Lowenherz  (Zeit.  physikal  Chem.,  13, 
459 — 491). — The  paper  contains  researches  on  the  saturated  solutions 
containing  potassium  and  magnesium  chlorides  and  sulphates  in  all 
their  possible  combinations.  The  results  are  expressed  graphically  by 
taking  the  four  edges  which  meet  at  the  corner  of  a  regular  octa- 
hedron as  the  axis,  and  marking  along  them,  in  order,  the  solubility 
of  potassic  sulphate,  potassic  chloride,  magnesium  chloride,  and  mag- 
nesium sulphate.  Upon  each  of  the  faces  between  two  of  these  edges, 
for  instance,  the  K2SO4 :  K2CI2  are  then  lines  representing  the  effects 
of  the  addition  of  one  of  these  salts  on  the  solubility  of  the  other,  so 
that  the  point  where  the  two  lines  meet  represents  the  composition  of 
the  solution  saturated  by  both  salts.  Lines  similarly  drawn  from 
these  points  into  the  space  of  the  solid  angle  represent  the  effect  of 
the  other  salts  on  the  saturation  composition  of  these  solutions,  so 
that  the  space  is  ultimately  closed  by  a  surface  divided  into  fields 
which  give  the  composition  of  solutions  saturated  with  the  salts 
KCl;  K2SO4;  MgClz;  MgS04,6H20;  MgS04,7H20  ;  carnal  1  i te  ;  and 
schonite.  The  lines  separating  the  fields  correspond  with  solutions 
saturated  by  two  of  these  salts,  and  the  points  where  the  lines 
meet  represent  solutions  saturated  by  three  substances  which 
are  present  as  solids  in  contact  with  the  solutions.  Some  of  the 
data  were  already  known,  but  most  had  to  be  experimentally  deter- 
mined, as  the  solubility  of  MgCl2 ;  MgS04,6H20  and  MgCl2,6H20; 
]MgS04,7H20  and  MgS04,6H20  ;  MgCl2,GH20  and  MgCl2,KCl,6H20  ; 
carnallite  and  KCl ;  and  the  composition  of  solutions  saturated  with 
three  salts.     From  the  figure  thus  obtained,  it  is  possible  to  calculate 
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what  substance  will  first  crystallise  out  from  a  solution  of  any  given 
composition,  and  what  substance  next,  &c.  A  number  of  experi- 
ments performed  gave  in  all  cases  results  which  agreed  with  those 
thus  deduced.  L.  M.  J. 

Molecular  Weight  in  Solid  Solutions.  By  F.  W.  Kuster  {Zeit. 
physihal.  Chem.,  13,  445 — 458). — In  order  to  determine  with  what 
molecular  weight  ether  is  dissolved  in  caoutchouc,  the  author  studies 
the  lowering  of  the  freezing  point  of  water,  owing  to  ether  in  the 
presence  of  caoutchouc.  The  substances  employed  were  carefully 
purified,  and  the  lowering  of  the  freezing  point  by  ether  alone  was 
first  determined.  A  figure  of  the  apparatus  employed  is  given,  being 
a  Beckmann  thermometer  in  a  well-jacketed  flask.  The  caoutchouc 
was  found  to  exercise  no  effect  on  the  freezing  point  of  the  water,  and 
in  the  case  of  water,  ether  and  caoutchouc  equilibrium  was  found  to 
occur  in  about  1 J  hours.  A  number  of  experiments  are  then  recorded, 
made,  at  the  freezing  point  of  the  solution,  with  50  c.c.  of  water,  5  c.c. 
of  ether,  and  varying  quantities  of  caoutchouc.  From  the  lowering 
of  the  freezing  point,  the  quantity  of  ether  dissolved  in'  the  water  is 
calculated,  and  hence  that  dissolved  in  the  caoutchouc.  The  percentage 
volume  concentration  in  the  two  solvents  is  thus  known.  If  Ck  be 
this  concentration  in  the  caoutchouc  and  Cw  in  the  water,  the  results 
gave  a/C^.  =  l-21;  1-55;  1'69 ;  I'Sl,  and  yC^/C«;=0-435 ;  0-466; 
0'473 ;  0'469  ;  the  higher  numbers  corresponding  with  the  smaller 
quantity  of  caoutchouc.  It  thus  appears  that  the  caoutchouc  molecules 
contain  abnormal  molecules  of  ether,  and  from  the  approximate  con- 
stancy of  v^Cyt/Cw  probably  double  molecules.  The  next  series  of 
experiments  were  at  a  temperature  of  18 — 16°,  and  were  made  with 
50  c.c.  water,  10  grams  caoutchouc,  and  quantities  of  ether  varying 
from  1  to  14  c.c.  The  ratio  of  CklCw  varied  from  3*10  to  5'36,  and 
that  of  a/C/cJCw  from  1*58  to  0*76.  The  increase  with  concentration 
is,  as  would  be  expected,  slower  than  at  low  temperatures,  while  the 
decrease  of  the  numbers  x/CkjCw  indicates  a  smaller  number  of  double 
molecules  in  the  more  dilute  solutions,  and  also  that  they  become 
very  numerous  in  higher  concentrations.  The  ratio  CkjCw  is  calcu- 
lated as  2'8  for  infinite  dilution,  where  all  molecules  are  simple.  The 
ratio  of  the  number  of  the  simjple  molecules  in  the  two  solvents,  how- 
ever, must  be  independent  of  the  concentration.  Hence  the  value 
2-8  Cw  =  Ck  gives  the  concentration  of  simple  molecules  in  the 
caoutchouc,  and  the  difference  Qk  —  2'8  Cm,  =  C'k,  the  concentration 
of  the  complex  molecules.  If  they  are  really  double  molecules,  the 
equation  (C^^)"  =  KC'i  should  obtain.  The  values  of  the  ratio 
Cjcl'/Ck  are  deduced  and  are  approximately  constant,  varying,  in 
11  experiments,  from  5'3  to  5'8.  A  series  of  experiments  performed 
at  0°  are  similarly  treated,  and  for  low  concentration  the  value 
\/C;{:/C"/t  only  varies  between  3*0  and  3*3.  For  very  high  concentra- 
tions, however,  it  decreases  considerably.  L.  M.  J. 

Velocity  of  Hydrolysis  of  some  Ethereal  Salts.      By  A.  de 

Hemptinne  {Zeit.  physihal.  Ghem.,  13,  561 — 569). — The  author  deter- 
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mines  the  velocity  of  hydrolysis  of  11  of  the  lower  ethereal  salts,  the 
reaction  being  induced  by  hydrochloric  acid  in  a  1^/20  solution  of  the 
salt,  at  a  temperature  of  25°.     The  values  for  iT,  calculated  by  the 

formula  K  =  —  log    ^ are  given  in  the  table. 

Acetate.  Ratio.  Propionate.  Ratio.  Butyrate. 

Methylic  . .     0-001432  1-074  0-0015:38  1-797  0-0008560 

Ratio  . ,     0-9670  0-9736 

Ethylic...      0-001481  1-066  0-001580  1*744  0*0009061 

Ratio  . .      1-016  1-004 

Propylic..      0-001458  1-078  0-001573  1-781  0-000883 

Ethylic  isobutjrate,  0*000889  ;  ethylic  valerate,  0-000312. 

The  values  calculated  for  the  same  units  as  Reicher's  numbers  may 
be  obtained  from  the  above  b}'^  multiplying  by  4-624.  It  is  seen 
from  the  equality  of  the  ratios  for  the  same  series,  that  if  the  veloci- 
ties for  one  series  are  known,  those  for  another  can  be  calculated  from 
that  of  one  of  its  members.  The  nature  of  both  acid  and  alcohol  is 
seen  to  affect  the  rate.  Comparison  made  with  Reicher's  num- 
bers for  hydrolysis  by  sodium  hydroxide  show  that  the  action  of 
the  hydroxyl  ions  is  greater  than  that  of  the  hydrogen  ions.  The 
author  also  describes  some  experiments  made  to  discover  whether  the 
acid  exerted  any  catalytic  action  in  the  gaseous  state.  A  gaseous  mix- 
ture of  ethylic  acetate  and  hydrogen  chloride  was  kept  for  two  hours 
at  a  temperature  of  210°,  when  it  was  found  that  15  per  cent,  of  the 
salt  was  hydrolysed.  The  author  does  not  consider,  however,  this 
can  yet  be  stated  to  be  due  to  free  ions.  L.  M.  J. 

Endothermic  Reactions  effected  by  Mechanical  Force.    By 

W.  Spring  (Zeit.  anorg.  Chem.,  6,  176). — Carey  Lea  ignores  the 
author's  work  when  he  claims  (this  vol.,  ii,  85)  that,  before  himself, 
no  one  had  accomplished  the  conversion  of  mechanical  into  chemical 
energy.  Eleven  years  ago  the  author  expressly  wrote  {Bull.  Acad. 
Belg.,  [3],  5)  : — "  The  facts  to  which  I  have  just  called  attention 
prove  conclusively  that  it  is  possible  to  cause  substances  to  react 
chemically  by  means  of  mechanical  energy  alone."  C.  F.  B. 

Phases  and  Conditions  of  Chemical  Change.  By  Y.  H. 
Veley  (Phil.  Mag.,  [5],  37,  165— 184).— The  author  distinguishes 
four  stages  through  which  chemical  actions  pass,  namely,  (1)  a 
period  of  commencement,  (2)  of  inertness,  or  reluctance  followed 
by  acceleration,  (3)  of  constancy,  (4)  of  diminution  of  velocity;  and 
gives  examples  illustrating  this  division.  He  then  proceeds  to  discuss 
the  nature  of  chemical  change,  and  the  cause  of  its  commencement, 
criticising  adversely  Armstrong's  reversed  electrolysis  theory,  Arrhe- 
nius'  theory  of  electrolytic  dissociation,  and  the  notion  of  nascent 
action.  J.  W. 

Expenditure  of  Energy  Equivalent  to  the  Chemical  Action 
of  Light.  By  G.  Lemoine  {Compt.  rend.,  118,  525— 528).— In 
studying  the  action  of  oxalic  acid  on  ferric  salts  (Abstr.,  1893, 
ii,  405),  no  account  was  taken  of  the  possible  influence  of  light  on  the 


276 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


course  of  the  reaction.  It  has  now  been  ascertained,  experimentally, 
that  this  influence  is  practically  inappreciable,  and  that  light  prob- 
ably plays  no  part  beyond  that  of  aiding  in  inducing  the  reaction  in 
question.  H.  C. 

Employment  of  Electricity  to  follow  the  Phases  of  certain 
Chemical  Reactions.  By  J.  Gaenier  (Gompt.  rend.,  118,  588 — 
5g9)_ — j^  mixture  of  nickel  oxide  and  wood  charcoal  was  placed  in 
an  earthenware  tube,  closed  by  two  plugs  of  soft  steel,  by  which  the 
mixture  was  compressed.  The  two  steel  plugs  were  placed  in  an 
electric  circuit,  and  the  earthen  tube,  supported  horizontally,  was 
heated  in  a  small  reverberatory  furnace.  The  resistance  of  the  powder 
in  the  tube  was  at  first  extremely  high,  but  gradually  became  less 
and  less,  until  it  became  almost  nil.  It  then  increased  again,  finally 
becoming  very  high.  The  decrease  of  resistance  corresponds  with 
the  gradual  reduction  of  the  oxide,  the  reduction  being  complete  at 
the  moment  when  the  resistance  was  almost  nil ;  as  the  nickel  became 
carburetted,  however,  the  resistance  increased. 

In  a  similar  experiment,  with  a  mixture  of  copper,  iron,  and  nickel 
oxides  and  wood  charcoal,  the  successive  phases  of  reduction  were 
indicated  by  the  variations  in  the  resistance.  In  the  same  manner, 
the  process  of  refining  might  be  followed,  and  the  method  has  the 
advantage  that  the  readings  of  the  ammeters  and  voltmeters  can  be 
made  at  a  point  removed  from  the  position  of  the  furnace,  &c. 

C.  H.  B. 

Accurate  Determination  of  Atomic  Weights,  using  Silver  as 
a  Secondary  Standard.  By  G.  Hinrichs  (Compt.  rend.^  118,  528 — 
531). — Comparing  the  results  obtained  by  Dumas,  Stas,  and  Cooke 
for  the  atomic  weight  of  sulphur,  referred  to  that  of  silver  taken  as 
108,  the  author  maintains  that  the  atomic  weight  found  is  a  function 
of  the  amount  of  silver  taken.  The  following  table  of  comparison  is 
given. 


No.  of  experiments. 

Wt.  of  Ag  in  grams. 

At.  wt.  found. 

Cooke  

Dumas 

Dumas 

Stas 

2 
2 

3 

7 

1-0 

10-0 

30-7 

164-8 

32  -004 

31  -998 

32  -028 
32  -084 

If  i;  is  the  atomic  weight  found  for  sulphur,  and  w  the  weight  of 
silver  used,  rj  =  O'OOl  iv  —  0*000003  iv^.  Similar  results  are  obtained 
for  chlorine,  bromine,  and  the  other  elements  whose  atomic  w^eights 
were  determined  by  Dumas  and  Stas. 

The  author  applies  his  method  of  limits  to  these  results,  and  for 
w  =  0  finds  the  atomic  weights  CI  =  35*5,  Br  =  80,  I  =  127,  and 
S  =  32  exactly  when  Ag  is  taken  as  108.  H.  C. 

Crystalline  Structure.  By  W.  Nernst  (Zeit.  physikal.  Chem.,  13, 
537 — 538). — A  reply  to   an  observation  of  Retgers  (Zeit.  physikal. 
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Chem.,  12,  621),  in  whicli  tlie  author  claims  to  have  been  misquoted 
by  the  former,  and  contests,  although  without  discussion,  the  accuracy 
of  his  statement,  that  several  amorphous  bodies  behave,  in  certain  of 
their  physical  properties,  as  if  composed  of  crystalline  fragments  too 
small  for  direct  perception.  L.  M.  J. 


Inorganic   Chemistry, 


Occurrence  of  Hydrogen  Peroxide  in  the  Air.  By  L.  Ilosvat 
DE  K  Ilosva  (Ber.,  27,  920— 925).— In  reply  to  Schone  (this  vol., 
ii,  88),  the  author  maintains  that,  owing  to  the  presence  of  nitrogen 
peroxide  as  a  constant  constituent  of  the  atmosphere,  the  evidence 
hitherto  brought  forward  to  establish  the  presence  of  ozone  and 
hydrogen  peroxide  in  the  air  or  in  rain  water,  is  insufficient.  The 
oxidising  effects  which  have  been  observed  are  all  due  to  this  agent, 
and  when  this  is  removed,  no  evidence  of  the  presence  of  any  other 
oxidising  agent  more  powerful  than  free  oxygen  can  be  found. 

A.  H. 

Hydrogen  Peroxide  in  the  Atmosphere.  By  E.  Schone  (Zeit, 
anal.  Chem.,  33, 137 — 184). — This  discussion  of  the  results  of  Ilosvay 
de  Ilosva  covers  precisely  the  same  ground  as  that  communicated  to 
the  Ber.  (this  vol.,  ii,  88),  but  with  more  minuteness  of  detail. 

M.  J.  S. 

Ratio  of  the  Atomic  Weights  of  Oxygen  and  Hydrogen.    By 

J.    Thomsen   (Zeit.  physlkal.   Chem.,    13,    398— 406).— The    method 

employed  was  an  indirect  one,  in  which  the  ratio  of  the  molecular 

weights  of  hydrogen  chloride  and  ammonia  was  determined.     If  the 

ratio  NH3/HCI  =  7,  then  it  follows  that  the  atomic  weight  of  hydro- 

7CI  —  ]^ , 
gen,  in  terms  of  CI  and  N,  is  given  by  the  equation  H  =     q  

Pure  dry  hydrogen  chloride  was  first  passed  into  pure  distilled 
water,  and  the  increase  in  weight  found ;  it  was  then  neutralised  as 
nearly  as  possible  by  pure  ammonia,  and  the  increase  of  weight  again 
observed.  The  liquid  was  finally  exactly  neutralised  by  a  standard 
solution,  which  contained  0'01703  gram  of  hydrogen  chloride  per 
gram.  The  mean  of  17  experiments,  with  quantities  of  water  varying 
from  100  to  200  grams,  and  from  4  to  19*4  grams  of  hydrogen 
chloride  gave  the  ratio  HCI/NH3  =  2'14087,  with  a  probable  error  of 
+  0'00009,  or,  when  corrected  for  vacuum  weighings,  HCl/NHs  = 
2-13934  +0-00009  and  7  =  0467433  ±0-000019. 

The  atomic  weights  of  hydrogen  are  then  calculated  from  tb& 
values  of  Stas,  Ostwald,  and  Von  der  Plaats,  for  chlorine  and 
nitrogen  (referred  to  0  =  16). 

Stas.  Ostwald.  Von  der  Plaats. 

CI 35-457  35-4529       354565 

N 14-044  14-0410       14-0519 

H 0-9989  0-99946       0-9969 
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The  probable  error  is  given  in  the  ratios  dH  =  144  d^/,  ccH  = 
0-185  dCh  and  dK  =  0-895  tZN. 

If  Stas'  value  for  chlorine,  and  Ostwald's  value  for  nitrogen,  be 
taken,  the  ratio  of  the  weights  of  oxygen  and  hydrogen  becomes 
exactly  16  :  1,  which  is,  therefore,  as  near  the  true  ratio  as  the 
accuracy  of  present  data  allows.  L.  M.  J. 

Phenomena  of  Oxidation  and  Chemical  Properties  of  Gases. 
By  F.  C.  Phillips  (Amer.  Ghem.  J.,  16,  163—187,  235— 254).— See 
this  vol.,  ii,  293,  294. 

Stability  and  Preparation  of  Free  Hydroxylamine.     By  C.  A. 

Lobby  de  Bruyn  (Ber.,  27,  967 — 970). — A  number  of  specimens  of 
hydroxylamine,  prepared  by  the  author  in  September,  1891,  have 
been  analysed;  one,  which  had  been  kept  in  a  cellar,  solidified  at 
28*5°,  contained  93  per  cent,  of  hydroxylamine  and  a  trace  of  am- 
monia, but  no  nitrous  acid ;  pure  hydroxylamine  solidifies  at  33°. 
Hydroxylamine  is  tolerably  stable  at  temperatures  up  to  15°,  the  de- 
composition proceeds  gradually,  ammonia,  nitrous  acid,  and  hypo- 
nitrons  acid  are  first  formed,  and  these,  together  with  the  unaltered 
hydroxylamine,  interact  with  production  of  nitrogen  and  nitrous 
oxide.  Hydroxylamine  hyponitrite  is  probably  too  unstable  to  exist, 
as  the  nitrite  decomposes  above  20°  in  methylic  alcoholic  solution ; 
only  one  of  the  above  specimens  of  hydroxylamine  contained  a  trace 
of  hyponitrous  acid.  The  alkalinity  of  the  glass  vessels  in  which  the 
hydroxylamine  is  preserved  greatly  facilitates  its  decomposition. 

The  paper  contains  a  number  of  details  regarding  the  preparation 
of  hydroxylamine,  and  a  discussion  of  Brtihl's  communication  (this 
vol.,  i,  9)  on  the  subject.  J.  B.  T. 

Composition  and  Heat  of  Formation  of  the  Hydrate  of 
Nitrons  Oxide.  By  Villard  (Gompt.  rend.,  118,  646—649). — The 
hydrate  of  nitrous  oxide  (Abstr.,  1888,  1020)  was  formed  from  water 
and  liquid  nitrous  oxide  in  a  glass  tube,  and  the  latter  was  cooled 
below  0°  and  the  excess  of  gas  allowed  to  escape.  The  composition  of 
the  hydrate  was  determined  by  measuring  the  volume  of  gas  given  off 
on  heating,  and  five  experiments  gave  results  varying  between 
N'20,5-9H20  and  ^20,6*441120.  and  hence,  in  all  probability,  the  true 
composition  is  !N"20,6H20.  Experiments  made  by  measuring  the 
volume  of  the  liquid  nitrous  oxide  before  combination  with  a  known 
quantity  of  water,  and  the  volume  of  the  oxide  in  excess,  gave 
N20,6-6H20  and  N20,6-3H20. 

Direct  measurements  in  the  calorimeter  gave  the  following 
results : — 

Formation  of  hydrate  from  the  dissolved  gas  (water, 

1  gram) =     77-8  cal. 

Dissolution  of  the  corresponding  gas =     57-5     ,, 

Formation  of  the  hydrate  from  the  gas  and  water  . .  =  139'0     ,, 

The  crystals  of  the  hydrate  have  no  action  on  polarised  light,  and 
sl^ow  distinct  octahedral  terminations  ;  they,  therefore,  seem  to  belong 
to  the  regular  system.  C.  H.  B. 
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Carbon  Boride.  By  H.  Moissan  (Gompt.  rend.,  118,  556 — 560). 
— Carbon  boride  is  formed  when  the  electric  arc  is  allowed  to  pass 
between  two  carbons  agglomerated  by  means  of  a  solution  of  boric 
acid  and  aluminium  silicate,  or  when  boron  is  placed  in  the  electric 
arc,  but  much  larger  quantities  can  be  obtained  by  heating  a  mixture 
of  66  parts  of  amorphous  boron  and  12  parts  of  carbon  from  sugar  in 
the  electric  furnace  for  six  or  seven  minutes  with  a  current  of 
250 — 300  amperes  and  70  volts.  It  forms  a  black,  graphitoidal  mass 
with  a  brilliant  fracture,  and  after  prolonged  treatment  with  fuming 
nitric  acid,  followed  by  potassium  chlorate  and  nitric  acid,  a  crystal- 
line powder  remains. 

Another  method  is  to  add  an  excess  of  boron  and  carbon  to  some 
iron  and  heat  the  mixture  in  the  electric  furnace.  A  regulus  with 
a  very  brilliant  fracture  is  obtained,  and  after  treatment  with  aqua 
regia  a  residue  is  left,  which  consists  almost  entirely  of  carbon  boride 
in  badly  defined  crystals,  which  can  be  further  purified  by  means  of 
nitric  acid  and  potassium  chlorate. 

Owing  to  the  ease  with  which  iron  dissolves  boron,  better  results 
are  obtained  by  heating  the  mixture  of  boron  and  carbon  with  silver 
or  copper;  with  the  former  the  product  is  pure,  but  is  confusedly 
crystalline  ;  with  the  latter  the  crystals  are  well  defined.  15  grams 
of  the  mixture  of  carbon  and  boron  is  heated  with  150  grams  of 
copper  in  the  electrical  furnace  for  six  or  seven  minutes  with  a 
current  of  350  amperes  and  70  volts.  The  product  is  treated  with 
nitric  acid,  and  afterwards  with  the  acid  and  potassium  chlorate. 

Boron  carbide,  prepared  by  any  of  these  methods,  has  the  com- 
position CBre,  and  forms  brilliant,  black  crystals  of  sp.  gr.  2*51.  It  is 
attacked  by  chlorine  below  1000°  without  incandescence,  but  it  is 
not  aifected  by  bromine  or  iodine,  or  by  sulphur,  at  the  softening 
point  of  glass,  or  by  phosphorus  or  nitrogen  at  1200°.  It  is  not 
attacked  by  boiling  acids,  or  when  heated  in  sealed  tubes  at  150° 
with  chromic  acid,  fuming  nitric  acid,  or  a  concentrated  solution  of 
iodic  acid.  When  heated  in  oxygen  at  500°,  no  carbonic  anhydride  is 
formed,  but  at  1000°  the  carbide  burns  slowly  and  with  greater 
difiiculty  than  the  diamond,  yielding  carbonic  anhydride,  and  a  black 
residue  surrounded  by  fused  boric  anhydride.  At  a  dull  red  heat, 
carbon  boride  is  attacked  by  potassium  hydroxide,  or  by  a  fused  mix- 
ture of  potassium  and  sodium  carbonates. 

Carbon  boride  is  very  friable,  but  is  also  very  hard,  and  although 
slightly  softer  than  the  diamond,  it  can  be  used  to  polish  the  latter, 
and  produces  very  distinct  facettes.  C.  H.  B. 

Potassium  Double  Salts  of  Hypophosphoric  acid.  By  C. 
Bansa  {Zeit.  anorg.  Chem.,  6,  128 — 142  and  143 — 160). — The  sodium 
hydrogen  salt  of  the  acid,  Na2H2P206,  was  first  prepared  by  immers- 
ing sticks  of  phosphorus,  all  but  about  1  cm.  of  each,  in  a  25  per  cent, 
solution  of  sodium  acetate  ;  it  separated  in  crystalline  crusts.  It  was 
converted,  by  means  of  barium  chloride,  into  the  barium  hydrogen 
salt,  and  this,  hy  means  of  potassium  sulphate,  into  the  potassium 
hydrogen  salt,  By  adding,  to  a  strong  solution  of  the  latter,  solu- 
tions of  salts  of  the  heavy  metals,  amorphous  precipitates  were  first 
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obtained,  consisting  of  the  normal  hypophosphates  of  the  heavy  metals, 
but  these  gradually  took  on  a  crystalline  form,  becoming  converted 
into  the  acid  potassium  double  salts.  The  latter  were  dried  on  a 
porous  plate  and  analysed  at  once  ;  they  were  not  washed,  as  water 
decomposes  them.  By  neutralising  a  solution  of  potassium  hydrogen 
hypophosphate  with  caustic  potash,  a  solution  of  normal  potassium 
hypophosphate  was  obtained ;  on  adding  solutions  of  heavy  metals  to 
this,  amorphous  precipitates  of  the  normal  hypophosphates  were  at 
first  formed,  but  gradually  became  converted  into  the  normal  potas- 
sium double  salts.  The  acid  double  salts,  when  heated  in  the  air, 
seem  to  form  first  pyrophosphates  and  then  metaphosphates,  but 
hydrogen  is  evolved,  and  some  hydrogen  phosphide. 

Acid  Double  Salts. — Those  of  nickel  (green),  cobalt  (pink),  zinc^  and 
copper  (blue),  with  potassium,  form  crystals  of  the  rhombic  system, 
and  are  isomorphous,  having  the  composition  M"H2P206,3K2H2P206 
+  I5H2O.  The  cadmium,  CdH2P206,K2H2P206  +  2IH2O,  and  the 
manganese,  MnH2P206,K2H2P206  -h  BHgO,  potassium  double  salts  are 
colourless. 

Normal  Double  Salts. — The  nicJcel,  MKoPaOs  +  6H2O,  and  cobalt, 
C0K2P2O6  +  5H2O,  potassium  double  salts  were  prepared  ;  they  are 
respectively  green  and  pink.  The  potassium  sodium  double  salt, 
K2Na2P206  +  9H2O,  can  be  obtained  by  neutralising  the  potassium 
hydrogen  salt  with  sodium  carbonate ;  the  same  substance  is  obtained 
when  the  sodium  hydrogen  salt  is  neutralised  with  potassium  carbon- 
ate. It  forms  colourless  crystals  belonging  to  the  rhombic  system, 
a:b:c=  1  0728  :  1  :  1-0845.  C.  F.  B. 

Action  of  Nitrogen,  Nitrous  Oxide,  and  Nitric  Oxide  on 
Alkali  Amides.  By  A.  Joannis  (Compt.  rend.,  118,  713—716).— 
Nitrogen  has  no  action  on  solutions  of  the  alkali  metals  in  liquid  am- 
monia. 

When  nitrous  oxide  acts  on  the  solution,  the  principal  reaction  is 
N2O  -t-  N2H6K2  =  KISTHa  +  NH3  +  KOH  +  N2.  If,  however,  the 
passage  of  the  gas  is  continued  after  the  liquid  has  been  decolorised, 
the  reaction,  2NH2K  -j-  T^20  =  NgK  +  KOH  +  NHg,  takes  place. 
By  reason  of  this  reaction,  a  small  quantity  of  the  nitride  ISTsK  is 
formed  even  before  the  solution  has  been  decolorised. 

Sodammonium  behaves  in  a  similar  manner,  and  it  is  noteworthy 
that  the  formation  of  the  nitride  NgNa  proves  that  the  product  of  the 
first  action  is  ISTaNHa  +  NaOH,  and  is  not  the  compound  NHgNagO, 
which  is  obtained  by  the  action  of  oxygen  on  sodammonium. 

Nitric  oxide  is  absorbed  by  a  solution  of  sodammonium  or  potass- 
ammonium  in  liquefied  ammonia,  the  blue  colour  disappearing  and  a 
pinkish,  gelatinous  product  being  formed,  which,  when  the  ammonia 
has  evaporated,  remains  as  an  amorphous  powder.  The  products 
thus  obtained  are  sodium  hyponi trite  and  potassium  hyponitrite 
respectively.  C.  H.  B. 

Note  by  Abstractor. — The  formation  of  the  nitride  NgNa  from  solid 
sodamide  and  gaseous  nitrous  oxide  has  already  been  observed  by 
W.  Wislicenus  (Abstr.,  1892,  1151).  C.  H.  B. 
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Atomic  Weight  of  Barium.  By  T.  W.  Richards  {Zeit.  anorg. 
Chem.,  6,  89 — 127), — Two  series  of  determinations  were  made  with 
great  care.  In  the  first,  the  ratio  2AgCl :  BaCL  was  determined,  the 
barium  chloride  employed  having  been  (1)  ignited  in  air  and  corrected 
for  oxide  and  carbonate  formed,  (2)  ignited  in  hydrogen  chloride,  or 
(3)  crystallised  and  merely  dried.  The  barium  chloride  was  precipi- 
tated with  excess  of  a  solution  of  silver  in  nitric  acid,  and  the  pre- 
cipitate collected  and  weighed.  In  the  second  series,  the  ratio 
2Ag  :  BaCl2  was  determined,  the  barium  chloride  being  precipitated  by 
a  slight  excess  of  the  solution  of  silver,  and  the  excess  of  the  latter 
determined  in  one  of  four  different  ways. 

Assuming  the  atomic  weights  CI  =  35"456,  H  =  1*0075;  Ag  = 
107*930,  the  two  series  give  respectively  the  values  137*439  (10 
experiments  ;  maximum  deviation  4-0*04?2  and  — 0"022)  and  137'440 
(14  experiments  ;  maximum  deviation  +0'042  and  —  0'057).  Includ- 
ing the  results  obtained  yviih  barium  bromide  (Abstr,,  1898,  ii,  463), 
the  mean  result  is  137'434 ;  omitting  certain  determinations  made  by 
methods  which  are  deemed  less  trustworthy,  we  have  137'441.  It  is 
sufficient  to  take  as  the  final  result  Ba  =  137*44.  C.  F.  B. 

Specific  Gravity  of  Fused  Magnesium  Oxide.  By  H.  Moissax 
{Compt.  rend.,  118,  506 — 507). — The  sp.  gr.  of  magnesium  oxide  in- 
creases with  the  temperature  at  which  it  has  been  heated.  Ditte 
obtained  the  following  values:  at  350°,  3'1932;  at  a  dull  red  heat, 
3"2482,  and  at  a  bright  red  heat,  3*5699.  The  author  has  obtained 
the  following  values  at  higher  temperatures.  After  heating  in 
a  wind  furnace  for  ten  hours,  3*577 ;  after  heating  in  the  electric 
furnace  for  two  hours,  3*589  ;  after  fusing  in  the  electric  f arnace, 
3*654.  It  would  seem  that  the  polymerisation  of  the  magnesium, 
oxide  continues  up  to  its  melting  point.  C.  H.  B. 

Crystallised  Normal  Magnesium  Carbonate.  By  K.  Kippen- 
BERGER  (Zeit.  anorg.  Chem.,  6,  177 — 194). — If  freshly  precipitated 
magnesium  carbonate,  made  by  mixing  equivalent  amounts  of 
magnesium  sulphate  and  sodium  carbonate,  is  shaken  with  a  solution 
of  potassium  hydrogen  carbonate  at  the  ordinary  temperature,  much 
of  the  magnesium  carbonate  dissolves,  and  crystallises  out  of 
the  filtered  solution  after  a  time ;  the  separation  is  ended  in 
24  hours.  The  same  occurs  if  sodium  hydrogen  carbonate  is 
used ;  it  dissolves  relatively  more  of  the  magnesium  carbonate,  but 
the  crystals  obtained  are  smaller.  Solutions  containing  respectively 
67*5  grams  of  potassium  and  12*96  grams  of  sodium  hydrogen 
carbonate  per  litre  dissolved,  respectively,  18*73  and  9*95  grams  of 
magnesium  carbonate.  The  crystals  have  the  composition  4MgC03  + 
I5H2O  ;  after  four  weeks  in  dry  air,  or  15  hours  in  a  vacuum  de- 
siccator over  sulphuric  acid,  they  have  tlie  composition  2MgC03  +  5^ 
(or  6)H20;  after  heating  at  170°  the  composition  MgCOa  -}-  -J- 
(or  ^)H20.  The  reaction  is,  according  to  the  author,  that  a  double 
sesquicarbonate  of  magnesium  and  the  alkali  metal  is  formed,  and 
that  this  afterwards  decomposes,  magnesium  carbonate  being  pre- 
cipitated, and  carbonic  anhydride  liberated,  which  latter  regenerates 
the  alkali  bicarbonate  with  the  alkali  sesquicarbonate  now  present. 

VOL.  Lxvi.  ii.  22 


282  ABSTRACTS  OF  CHEMICAL  PAPERS. 

Alkali  bicarbonates  do  not  dissolve  calcium  carbonate  or  ferric 
hydroxide,  and  upon  tliis  fact  the  author  bases  a  technical  process 
for  the  preparation  of  pure  magnesium  carbonate  from  dolomite, 
mao-nesite,  and  bitterspar,  and  from  kainite  or  carnallite  liquors. 
The  mineral  is  powdered,  dissolved  in  commercial  hydrochloric  acid, 
and  the  iron  oxidised  by  warming  gently  with  a  little  nitric  acid.  The 
solution  is  then  precipitated  with  sodium  carbonate  in  slight  excess, 
the  filtered  precipitate  shaken  with  a  sufficiently  strong  solution  of 
alkali  bicarbonate,  and  the  solution  filtered  after  the  lapse  of  20 
minutes,  and  set  aside  to  crystallise.  The  mother-liquor  can  be 
used  again  and  again  for  the  extraction.  C.  F.  B. 

Thallium  Hypophosphates.  By  A.  Joly  (Compt.  rend.,  118, 
g49 — 650). — Ditliallous  JiypopJiosphate,  TlgHaPoOe.  is  obtained  by 
exactly  neutralising  a  solution  of  hypophosphoric  acid  with  thallium 
carbonate  in  presence  of  methyl-orange,  or  by  the  action  of  a  boiling 
aqueous  solution  of  thallium  sulphate  on  monobarinm  hypophosphate. 
It  forms  anhydrous,  colourless,  transparent,  and  highly  refractive 
monoclinic  prisms.  When  heated  somewhat  below  200°,  it  melts 
suddenly  and  is  converted  into  phosphate,  and  if  heated  above 
200°,  hydrogen  phospide  is  given  off. 

Tetrathallous  hypophosphate ,  TI4P2O6,  is  almost  insoluble  in  cold 
water  and  is  prepared  by  mixing  boiling  aqueous  solutions  of  thallium 
sulphate  and  disodium  hypophosphate  in  the  calculated  proportions. 
It  separates  in  anhydrous,  small,  very  slender,  colourless,  silky 
needles,  and  may  be  washed  with  cold  water,  and  recrystallised  from 
boiling  water.  When  heated  at  about  250°,  it  suddenly  liquefies  with 
development  of  heat,  but  without  loss  of  weight,  and  becomes  black, 
being  converted  into  a  mixture  of  thallium  metaphosphate  and  re- 
duced thallium,  TI4P2O6  =  2TIPO3  +  Tl...  If  the  salt  is  quite  dry 
no  hydrogen  phosphide  is  given  off. 

When  exposed  to  direct  sunlight,  tetrathallous  hypophosphate  be- 
comes indigo-blue  at  the  surface,  as  if  the  same  change  were  pro- 
duced as  under  the  influence  of  heat.  C.  H.  B. 

Molecular  Weight  of  Ferric  Chloride.  By  P.  T.  Muller 
(Compt.  rend.,  118,  644 — 646). — The  author  has  determined,  by 
Raoult's  ebullioscopic  method,  the  molecular  weight  of  anhydrous 
ferric  chloride  in  solution  in  alcohol  and  ether.  The  results  are 
given  in  the  following  table,  p  being  the  weight  of  ferric  chloride  in 
100  grams  of  the  solvent,  E  the  rise  in  the  boiling  point,  and  M  the 
molecular  weight  given  by  the  expression  M  =  Kp/E,  in  which  K  is  a 
constant  with  the  value  1I"5  in  the  case  of  alcohol  and  21'1  in  the 
case  of  ether. 

Alcoholic  Solution.  Ethereal  Solution. 


p- 

E. 

M. 

P- 

E. 

M. 

2-860 

o-2r 

156-62 

11-467 

1-21° 

200-0 

4-416 

0-31 

163-8 

6-985 

0-86 

171-3 

6-556 

0-47 

160-41 

2-888 

0-42 

145-0 

10-132 

0-72 

161-83 

2-006 

0-28 

151-1 
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It  is  clear  that  when  dissolved  in  boiling  alcohol  or  ether,  the 
molecular  Aveight  of  ferric  chloride  is  represented  by  the  formula 
FeCla.  In  the  ethereal  solution  the  molecular  weight  is  lower  the 
more  dilute  the  solation.  C.  H.  B. 

Alloys  of  Nickel  and  Iron.  By  F.  Osmond  (Compt.  rend.,  118, 
532 — 534). — The  alloys  investigated  had  the  following  composi- 
tion : — 

A.  C.  E.  a.        J.  K.         L.         M.         N. 

Carbon 0-19     0*13     0-19  0-17     023     0-19     O'lG     0-14    0-16 

Silicon....      0-31     0-23     0'20  0-28     0-24     0-27     0-30     0'38     0-31 

Manganese.      079     072     0-65  0'68     0*93     0-93     1-09     0-86     1'08 

Nickel  ....     0-27     0'94    3-82  7-65  15-48  19-64  24'51  29-07  49*65 

A  shows  three  points  of  transformation,  namely  at  775 — 765°, 
715—695°  and  645—635°,  and  C  shows  three  points,  at  755—745°, 
695 — 685°,  and  625 — 615°.  In  the  case  of  E,  the  second  and  third 
points  coincide  at  645 — 635°,  whilst  the  first  falls  to  565 — 550;  in 
G,  the  second  and  third  points  coincide  at  515 — 505°,  and  the  first 
point  either  disappears  or  coincides  with  the  other  two.  As  the  pro- 
portion of  nickel  increases,  the  single  point  at  which  heat  is  developed 
during  cooling  becomes  lower  and  lower  ;  it  is  130 — 120°  in  the  case 
of  J,  85 — 65°  in  the  case  of  K,  and  the  change  is  not  complete  even 
at  the  ordinary  temperature  in  the  case  of  L.  M  shows  no  appreciable 
development  of  heat,  but  N  shows  a  point  at  380 — 340°,  from  its  posi- 
tion and  feeble  intensity,  however,  this  seems  to  correspond  with  the 
known  point  of  transformation  of  nickel. 

The  rate  of  cooling  and  the  initial  temperature  have  much  less  in- 
fluence than  in  the  case  of  hard  steels  or  of  alloys  of  iron  with  tung- 
sten and  chromium. 

The  appearance  of  magnetic  properties  seems  to  coincide  with  the 
second  point.  The  alloys  from  A  to  L  are  strongly  magnetic,  but 
from  G  the  magnetism  decreases  and  M  is  almost  non-magnetic.  In 
K",  however,  the  magnetism  reappears.  L  is  non-magnetic  above  50°, 
but  becomes  magnetic  between  this  temperature  and  0°. 

In  J,  K,  and  L  the  allotropic  change  is  accompanied  by  a  great  in- 
crease in  hardness,  and  the  hardness  corresponds  with  magnetic 
polarity  as  in  the  case  of  tempered  steel.  Both  hardness  and 
polarity  seem  to  correspond  with  incomplete  transformation. 

C.  H.  B. 

Purification  of  Thorium  Oxide.  By  P.  Janxasch  (Zeit.  anorg. 
Chem.,  6,  175). — The  method  of  preparing  pure  thorium  oxide,  re- 
garded as  new  by  Bottinger  (this  vol.,  ii,  238),  had  already  been 
used  by  the  author,  Locke  and  Lesinsky  (this  vol.,  ii,  52). 

C.  F.  B. 

Compounds  of  Thorium  Oxide  with  Phosphoric  and  Vanadic 
acids.  By  C.  Volck  (Zeit.  anorg.  Chem.,  6,  161 — 167). — By  adding 
a  rather  dilute  solution  of  orthophosphoric  acid  to  a  dilute  solution 
of  thorium  chloride,  a  white  flocculent  precipitate  is  obtained  soluble 
in  acids  ;  it  has,  when  dried  at  100°,  the  composition  Th02,P205  -f 
2HoO    or   Th(HP04)3  +  H,0,  and   loses  all   its  water  at   220°.     If 
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sodium  phosphate  is  used  to  precipitate  the  thorium,  the  precipitate 
is  always  contaminated  with  sodium. 

By  addino"  an  8  per  cent,  solution  of  ammonium  metavandate  to  a 
dilute  solution  of  thallium  chloride,  a  greenish-yellow  precipitate  is 
obtained,  soluble  in  acids;  when  dried  at  100°,  it  has  the  composition 
ThO,,V205  +  6H,0  or  Th(Hy04)3  +  5Ho.O.  C.  F.  B. 


Mineralogical   Chemistry. 


Minerals  of  the  Serpentine,  Chlorite,  and  Mica  Group.     By 

E.  Beauns  (Jahrb.  f.  Min.,  1894,  i,  Mem.,  205— 244).— The  author 
adversely  criticises  the  method  of  investigation  employed  by  F,  W. 
Ciar-ke  and  E.  A.  Schneider  (Abstr.,  1893,  ii,  78)  in  their  researches 
on  the  constitution  of  the  natural  silicates.  He  is  of  opinion 
that  the  hydrogen  chloride  gas  used  was  not  absolutely  dry, 
and  that  that  fact  militated  against  the  value  of  the  theoretical  views 
of  Clarke  and  Schneider.  His  own  theory  is  that  the  entire  chlorite 
group  is  formed  of  several  families  existing  in  morphotropic  relations. 
The  individual  families,  whose  representatives  may  be  taken  to  be 
clinochlore,  pennine,  leuchtenbergite,  and  corundophilite,  consist  of 
several  members  existing  in  isomorphous  relations.  These  members 
in  isomcrphous  admixture  invariably  form  minerals,  a  part  of  the 
magnesia  being  replaced  by  ferrous  oxide,  and  of  the  alumina  by  ferric 
oxide,  or  by  chromic  oxide,  &c.  The  micas,  he  believes,  also  form  a 
morphotropic  group.  B.  H.  B. 

Meerschaum  from  Bosnia.  By  M.  Kispatic  (Jahrh.  f.  Min., 
1894,  i,  Ref.,  443,  from  Verhandl.  k.  h.  geol.  Beichsa7id.,  1893, 
241 — 242). — At  Ljubic-planina  near  Prnjavor,  in  Bosnia,  meerschaum 
occurs  with  impure  magnesite,  and  has  the  following  composition. 

SiOa.  MgO.  FesO^.  H2O.  Total. 

61-09        25-87        2-59        10-47         100-02 

B.  H.  B. 
Chemical  Investigation  of  Topaz.  By  P.  Jannasch  and  J. 
Locke  (Zeit.  anorg.  Chem.,  6,  168 — 173). — This  paper  describes  only 
the  determination  of  the  amount  of  water  contained  in  crystals  of 
topaz  from  different  localities  ;  this  ranged  from  0-80—2-69  per  cent. 
A  horizontal  tube  was  used,  with  a  bulb  near  one  end,  and  a  layer  of 
dry  lead  oxide  in  the  longer  limb,  which  was  connected  with  a  calcium 
chloride  tube.  The  powdered  mineral  was  mixed  with  dry  lead  oxide, 
and  the  mixture  placed  in  the  bulb  and  fused,  while  a  current  of 
dry  air  was  aspirated  through  the  apparatus.  The  increase  of  weight 
of  the  calcium  chloride  tube  gave  the  amount  of  water  in  the  mineral. 

C.  F.  B. 
Artificial  Preparation  of  Beryl.    By  H.  Traube  (Jahrh.  f.  Min., 
1894,   i,    Mem.,    275 — 276). — The    author  has   obtained    crystallised 
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beryl  by  a  method  similar  to  that  employed  by  him  in  the  preparation 
of  zinc  silicate.  It  consisted  in  precipitating  the  silicate  in  an 
amorphous  state  from  an  aqueous  solution,  and  then  melting  it  with 
boric  anhydride  at  a  high  temperature.  On  adding  sodium  silicate  to 
a  solution  containing  3  mols.  of  BeSO^  and  1  mol.  of  Al2(S04)3,  a 
copious  precipitate  is  obtained,  having  the  composition  Be3Al2Si80i3  + 
.TH2O.  Six  grams  of  the  carefully  dried  precipitate  was  mixed  with 
2'5  grams  of  boric  anhydride  in  a  platinum  crucible,  and  heated 
for  three  days  to  a  temperature  of  1700°.  The  product  was  dis- 
tinctly crystalline,  colourless  hexagonal  tablets  and  prisms  being 
detected.     Analysis  yielded 

SiOs.  AI2O3.  BeO.  Total. 

67-38  18-61  13-48  99-47 

Beryl  is  thus  a  metasilicate,  as  had  previously  been  assumed.  It 
may  possibly  be  regarded  as  a  double  salt,  SBeSiOa  +  AljSiaOg  = 
BegAlsSieOis.  B.  H.  B. 

Chemical  Composition  of  Pyrope  and  other  Garnets.    By 

C.  V.  John  {Jahrh.  f.  i¥m.,  1894,  i,  Ref.,  436—437,  from  Jahrb.  k.  k. 
geol.  Reichsanst.,  43,  53 — 62). — The  author  has  analysed  the  typical 
pyrope  from  Meronitz  (I),  and  from  Triblitz  (II),  with  the  following 
results. 

SiOa.  ALO3.         CrgOs.         FeoOg.         FeO.         MnO.         CaO. 

I.  41-72        21-63        1-98         161         7-53        013         4-34 

II.  41-99        21-25         1-80        1-84        7-88        0-38        5-38 

MgO.  Total.  Sp.  gr. 

I.  21-42  100-36  3-70 

II.  20-12  100-64  3-71 

He  also  gives  the  results  of  analyses  of  garnets  from  Australia,  from 
India,  from  Olaphian,  from  Williamsburg,  New  York,  and  from  Rez- 
banya,  in  Hungary.  B.  H.  B. 

Paramelaphyre.  By  H.  Loretz  (Jahrh.  f.  Min.,  1894,  i,  Ref.,  459 ; 
from  Jahrh.  preuss.  geol.  Landesanst.,  1893,  129 — 137). — The  eruptive 
rock,  occurring  at  Gotteskopf,  near  Ilraenau,  in  Thuringia,  described 
by  E.  E.  Schmid,  in  1881,  as  paramelaphyre,  belongs  to  the  porphy- 
rite  group.  The  holo-crystalline  groandmass  consists  of  plagioclase 
and  orthoclase,  with  occasionally  quartz.  Magnetite,  or  titaniferous 
magnetite  and  apatite,  are  always  present.  In  the  groundmass, 
porphyrite  crystals  of  biotite  occur,  with,  more  rarely,  plagioclase 
and,  in  unaltered  specimens,  augite.  Five  analyses  of  the  rock  are 
given.  B.  H.  B. 

Eklogites  and  Amphibole  Rocks  of  Styria.  By  J.  A.  Ippen 
(Jahrh.  f.  Min.,  1894,  i,  Ref.,461— 462;  from  Mitt,  riaturtv.  Ver.f.  Steier- 
mark,  1893,  56—97). — The  eklogites  of  the  Bacher  mountains  are 
essentially  mixtures  of  omphacite  and  garnet,  containing  also  horn- 
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blende,    zoicite,   zircon,   and  quartz.      Carefully    isolated  omphacite 
gave  on  analysis  the  following  results. 


SiOg. 

AlA. 

FeO. 

CaO. 

MgO. 

NasO.    K2O. 

Ignition. 

Total. 

I.  5114 

4-35 

4-60 

26-65 

11-28 

1-20    0-46 

0-36 

100-04 

11.  51-28 

4-28 

5-21 

18-51 

16-58 

1-73     0-85 

1-20 

99-64 

I.  Omphacite  from  the  eklogite  of  St.  Yeit ;  sp.  gr.,  3-215.     II. 
Omphacite  from  the  eklogite  of  Tainach.  B.  H.  B. 


Physiological    Chemistry. 


Digestibility  of  Normal  Oats  and  of  Oats  heated  at  100° : 
EflPect  of  Feeding  with  Oats  on  the  Weight  and  Composition 
of  Bones.  By  H.  Weiske  (Landw.  Versuchs-Stat.,  43,  457—475).— 
It  is  frequently  assumed  that  foods  are  rendered  less  digestible 
through  heating,  owing  to  the  conversion  of  soluble  albumin  into  the 
insoluble  form,  and  the  generally  diminished  digestibility  of  brown  hay, 
pressed  fodder,  &c.,  as  compared  with  that  of  normal  food,  is  attri- 
iDuted  to  the  high  temperature  to  which  such  fodder  has  been  exposed. 
Morgan  {Landiv.  JaJirb.,  21,  69)  showed  that  diffusive  residues 
become  considerably  less  digestible  when  heated  at  125 — 130°,  but  that 
a  temperature  of  75°  was  without  effect.  Gabriel's  results  {ibid.,  38, 
69)  indicated  that  steam  at  140°  diminished  the  amount  of  digestible 
protein  in  lupins  by  about  20  per  cent.,  and  that  the  proteids  in  a 
substance  which  was  originally  almost  entirely  digested,  lost  one- 
eighth  of  their  digestibility  when  heated  for  eight  hours  at  130 — 140° 
(compare  Stutzer,  Bied.  Centr.,  1889,  209).  The  question  is  next  con- 
sidered from  another  side,  namely,  the  effect  of  heat  on  the  rate  of 
digestion  (compare  Stutzer,  Landw.  Versuchs-Stat.,  40,  173,  311,  and 
317;  Abstr.,  1891,  752;  1892,  1367).  It  is  pointed  out  that  an  in- 
crease of  the  time  required  for  digestion  is  not  necessarily  a  disad- 
vantage, and  that  substances  may  be  too  quickly  digested.  So  that 
artificial  digestion  experiments  are  not  sufficient,  but  must  be  supple- 
mented by  experiments  with  animals  (compare  Neumeister,  Lehrh. 
Fhysiol  Chem.,  1,  305;  Atwater,  Zeit.  Bioh,  [2],  1888,  139; 
Chittenden  and  Cummins,  Abstr.,  1885,  569 ;  and  Popotf,  Abstr.,  1890, 
1450). 

In  the  author's  experiments,  two  rabbits  of  the  same  litter  were 
fed  daily  with  oats  (8  grams),  the  one  with  normal  oats,  the  other 
with  oats  which  had  been  heated  at  100°  successively  in  dry  air  and 
in  moist  air  (48  hours).  After  22  days,  the  feeding  was  reversed 
for  a  period  of  18  days.  During  the  first  period,  the  weight  of  the 
rabbits  remained  almost  constant,  and  both  rabbits  digested  their 
food  about  equally  well.  The  same  results  were  obtained  during 
the  second  period  of  the  experiment,  so  that  it  may  be  assumed 
that  the  heated  and  normal  oats  have  about  the  same  value.     It  is. 
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however,  suggested,  that  geese,  &c.,  woald  digest  less  heated  than 
normal  corn,  as  the  corn  passes  through  the  whole  digesting  canal  in 
a  few  hours.  In  the  second  period,  the  digestion-coefficient  for  pro- 
tein was  less  than  in  the  first  (with  both  rabbits).  The  feeding  w^as 
continued  for  some  days  longer,  until  the  rabbits  began  to  leave 
portions  uneaten,  when  they  w^ere  killed  and  analysed.  Two  more 
rabbits  of  the  same  litter,  which  had  been  fed  on  hay  and  a  little 
oats  (and  which  had  grown  much  more  than  those  fed  on  hay  alone) 
were  also  killed  and  analysed  for  comparison. 

With  the  exception  of  the  amount  of  fat  in  the  bones,  all  the  results 
(total  amounts)  obtained  with  the  normally  fed  rabbits  (hay  and  oats) 
are  much  higher  than  the  others.  This  confirms  the  previous  results, 
that  oats  without  food  giving  an  alkaline  ash,  has  influence  on 
the  development  of  the  bones.  As  regards  the  percentage  results,  it 
is  shown,  as  in  the  previous  experiments,  that  the  bones,  but  not  the 
teeth,  are  affected.  The  analysis  of  the  bones  indicates  that  there  is 
more  organic  matter  and  less  mineral  in  the  bones  of  rabbits  fed  with 
oats  alone  than  with  those  fed  with  hay  and  oats.  In  the  ash  itself, 
only  the  phosphoric  and  carbonic  anhydrides  vary  to  any  extent, 
the  phosphoric  anhydride  being  slightly  higher  in  the  bones  of  rabbits 
fed  with  oats  alone,  and  the  carbonic  anhydride  being  highest  in  the 
normally  fed  rabbits. 

The  rabbits  were  nine  months  old  at  the  commencement  of  the 
experiment,  and  therefore  completely  developed  (compare  Wildt, 
Landw.  VersucJis-Stat.,  15,  404).  It  is  supposed  that  the  continued 
feeding  with  oats  alone  caused  a  diminution  of  the  skeleton,  and 
especially  of  mineral  matter.  This  is  due,  as  previously  stated,  not 
to  insufficient  lime  in  the  food,  but  chiefly  to  its  acid  nature. 

N.  H.  M. 

Composition  of  the  Skeletons  of  Animals  of  the  Same  Kind 
and  Age,  but  of  Different  Weights.  By  H.  Weiske  {Landw. 
Ver sucks- Stat.,  43,  475 — 480). — Three  rabbits  of  the  same  litter  were 
fed  alike  on  hay  and  oats,  and  killed  when  they  were  107  days  old. 
They  weighed  890,  1050,  aad  1480  grams  respectively.  The  rabbits 
were  analysed,  and  the  results  compared  with  those  previously 
obtained  with  two  other  rabbits  (also  107  days  old),  which  had  grown 
normally,  and  weighed  2020  and  1890  grams.  The  total  weights  of 
the  skeletons  and  the  percentage  of  live  weight,  and  the  composition 
of  the  skeletons,  are  given  in  tables. 

The  results  show  that  in  poorly  developed  rabbits  the  size  and 
weight  of  the  bones  are  less  than  in  normally  developed  rabbits,  and 
that  the  bones  contain  less  minerals.  As  regards  the  teeth,  the  differ- 
ence in  weight  is  much  less,  and  there  is  practically  no  difference  in 
composition.  N.  H.  M. 

Influence  of  Subdivision  of  Food  on  Metabolism.     By  C. 

Adrian  {Zeit.  physiol.  Chem.,  19,  123 — 136 ;  compare  Abstr.,  1893,  ii, 
383). — The  present  experiments,  carried  out  on  a  dog,  confirm  on  the 
whole  the  author's  previous  conclusions.  The  beneficial  result  of  a 
subdivision  of  the  food  (flesh)  into  several  meals  is  not  due  to  the 
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increased  consumption  of  proteid,  as  the  total  nitrogen  in  tlie  excreta 
is  the  same  as  when  the  diet  is  all  given  in  one  large  meal ;  but  sub- 
division of  the  food  lessens  the  amount  of  proteid  which  is  decomposed 
into  products  of  putrefaction,  which  are  of  no  use  in  nutrition.  The 
proteid  absorbed  as  such  is  therefore  increased.  W.  D.  H. 

Metabolism  in  Italian  Peasants.  By  P.  Albertoni  and  I.  Novi 
(Pfluger's  Arcliiv,  56,  213 — 246). — The  research  was  carried  out  on  a 
man,  woman,  and  boy  belonging  to  an  Italian  peasant  family,  both  in 
winter  and  summer.  The  results  consist  very  largely  of  analytical 
tables  of  the  food  taken,  with  its  heat  value,  and  the  output  in  urine 
and  foBces. 

Recent  writers  have  urged  that  equilibrium  is  possible  on  smaller 
quantities  of  nitrogenous  food  than  the  older  physiologists  thought 
necessary.  It  is  pointed  out  that  individual  idiosyncrasy  must  be 
taken  into  account  before  laying  down  a  general  rule,  and  this  is 
emphasised  by  the  fact  that  different  results  were  obtained  in  the 
three  subjects  of  experiment,  W.  D.  H. 

Bile  and  Metabolism.  Bj  C.  Voir  {Zeit.  Biol.,  30,  523—561). 
— This  is  a  republication   of    experiments   performed  on   two 


many  years  ago. 

The  amount  of  bile  and  the  time  of  maximum  secretion  were  investi- 
gated under  a  large  number  of  conditions — different  diets,  and  so  forth. 
Other  excreta  were  in  many  cases  analysed  simultaneously.  Full 
references  are  given  to  previous  work  on  the  same  subject.  The  paper 
consists  largely  of  elaborate  tables  and  details,  and  general  conclu- 
sions appear  difficult  to  find.  As  previous  observers  state,  most 
bile  is  secreted  when  the  proteid  in  the  food  is  abundant ;  the 
amount  also  appears  to  vary  with  the  discharge  of  carbonic  anhydride 
in  the  expired  air.  W.  D.  H. 

Sulphur  in  Human  Muscle.  By  H.  Schulz  (Pflilger's  Archiv., 
56,  203 — 212). — Previous  analyses  of  the  amount  of  sulphur  in 
animal  tissues  (this  vol.,  ii,  58)  are  here  supplemented  by  experi- 
ments on  human  muscle.  The  average  g-ives  1"1  percent,  of  the  dried, 
or  0'25  per  cent,  of  the  fresh  tissue.  Prolonged  putrefaction  causes 
little  or  no  diminution  in  the  amount.  Traces  only  of  this  sulphur 
are  contained  as  sulphate,  but  the  amount  of  sulphate  appears  to  be 
somewhat  increased  during  the  process  of  drying  at  110". 

W.  D.  H. 

Estimation  of  the  Volume  of  the  Blood  Corpuscles  and 
Plasma.  By  E.  Biernacki  (Zeit.  physiol.  Chem.,  19,  179 — 224). — 
Hamburger  (Abstr.,  1893,  ii,  426)  has  pointed  out  that  so-called 
"  physiological  saline  solution  "  is  by  no  means  an  indifferent  fluid  to 
red  blood  corpuscles,  and  thus  Bleibtreu's  method  (ibid.,  331)  for  the 
estimation  of  the  relationship  between  plasma  and  corpuscles  is  un- 
trustworthy. The  present  communication  points  out  another  source 
of  error  in  the  use  of  the  centrifugal  machine. 

Defibrinated  blood  yields  more  sediment  than  blood  in  which 
coagulation  has  been  prevented  by  an  oxalate.     The  amount  of  sedi- 


VEGETABLE  PHYSIOLOGY   AND  AGRICULTURE.  289 

ment  is  also  increased  by  diluting  it  with  "  physiological  saline  solu- 
tion." These  differences  appear  to  be  due  to  the  changes  in  the  size  of 
the  corpuscles  (shrinkage  and  swelling),  and  also  as  to  whether  or 
not  they  are  collected  into  rouleaux. 

The  use  of  the  centrifugal  machine  appears  to  exaggerate  these 
differences,  and  in  both  defibrinated  and  oxalated  blood  (normal  and 
pathological)  the  sediment  is  lessened  as  compared  with  specimens 
where  the  corpuscles  are  allowed  to  settle  without  the  use  of  centri- 
fugal force.  W.  D.  H. 

Fibrin  and  Fibrinogen.  By  J.  J.  Frederikse  (Zeit.  physiol. 
Chem.,  19,  143 — 163). — The  view  of  blood  coagulation  urged  by 
Pekelharing,  Lilienfeld,  and  others,  that  fibrin  originates  by  the 
interaction  of  fibrinogen  and  a  calcium  compound  of  nucleo-albumin, 
is  urged. 

The  presence  or  absence  of  serum- globulin  in  such  mixtures  makes 
no  difference  in  the  amount  of  fibrin  formed. 

Hammarsten's  statement  that  the  fibrinogen  molecule  is  split  into 
fibrin  or  coagulated  proteid  and  a  soluble  globulin  by  the  action  of 
heat  or  of  fibrin  ferment  is  confirmed.  The  same  decomposition  of 
the  fibrinogen  molecule  is  brought  about  by  the  action  of  dilute  acetic 
acid.  W.  D.  H. 

Levulose  in  Diabetes.  By  J.  B.  Haycraft  (Zeit.  physiol.  Chem., 
19, 137 — 141). — Patients  with  chronic  diabetes  can  burn  off  50  grams 
of  levulose  per*  diem.  In  some  acute  cases,  a  part  of  the  levulose 
given  is  burnt  off,  a  part  is  changed  into  dextrose,  and  a  third  part 
passes  as  such  into  the  urine. 

Rabbits  can  make  glycogen  from  levulose,  the  glycogen  so  formed 
accumulating  in  the  liver  (compare  Yoit,  Abstr.,  1892,  902). 

W.  D.  H. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Yeasts.  By  P.  Hautefeuille  and  A.  Perrev  (Compt.  rend.,  118, 
589 — 591). — The  yeasts  that  produce  the  fermentation  of  the  wines  of 
Cotes  de  Nuits  and  Beaune  may,  with  scarcely  any  exceptions,  be 
divided  into  three  groups.  The  first  group  consists  of  apiculated  yeasts, 
which  produce  fermentation  at  the  outset,  and  in  some  cases  complete 
it.  The  second  group  consists  of  ellipsoidal  yeasts  more  active  than 
the  first  group.  They  complete  the  fermentation,  and  in  the  later 
stages  completely  displace  the  apiculated  yeasts,  probably  because 
the  latter  lose  their  fecundity  after  a  certain  number  of  generations. 

The  third  group  consists  of  ellipsoidal  yeasts,  which  in  a  neutral 
or  slightly  acid  must  behave  rather  after  the  manner  of  high  yeasts, 
and  acquire  a  rose  or  wine-red  coloration.  They  are  generally  pre- 
sent,  but  seem  to    have   little  activity,  although  in  one  case    they 
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produced  fermentation  without  the  help  of  other  jeasts ;  they  show 
marked  power  of  sporulation  during  their  most  active  period,  and 
even  in  a  medium  very  favourable  to  nutrition,  the  sporulation  takes 
place  in  the  same  manner  as  in  the  case  of  apiculated  yeasts. 

C.  H.  B. 

Proteolytic  Ferments  in  Seedlings.  By  R.  Nkumeister  (Zeit. 
Bioh,  30,  447 — 463). — Gorup-Besanez  was  the  first  to  state  that 
proteolytic  and  other  ferments  may  be  obtained  from  growing  plants. 
This  observation  has  been  confirmed  by  some  and  contradicted  by 
others.  The  cause  of  this  discrepancy  is  to  be  found  in  the  fact  that 
different  plants  have  been  used  by  different  observers,  and  that  the 
methods  employed  are  not  calculated  to  settle  the  question  definitely. 
The  mere  occurrence  of  albumoses  and  peptones  in  artificial  diges- 
tive mixtures  have  in  some  instances  been  due  to  the  hydrochloric 
acid  used,  and  not  to  any  ferment. 

In  the  present  experiments,  advantage  was  taken  of  the  circum- 
stance that  fibrin  possesses  the  power  of  absorbing  ferments  from 
their  solutions.  Aqueous  extracts  of  the  seedlings  were  made;  these 
were  acid,  and  fresh  fibrin  was  soaked  in  them ;  the  fibrin  w^as  then 
removed,  and  placed  in  acid  and  alkaline  mixtures,  and  the  results 
observed,  control  experiments  with  acid  and  alkali  alone  being  also 
performed. 

Certain  seedlings  (barley,  poppy,  maize,  wheat,  rape)  contain  fer- 
ment which  dissolves  prote'id.  It  is  not  formed  in  the  earliest  stages, 
but  increases  as  the  plant  grows,  and  is  very  abundant  when  the 
latter  has  reached  the  height  of  15 — 20  centimetres.  This  ferment 
works,  like  pepsin,  only  in  acid  liquids,  but  hydrochloric  acid  destroys 
it ;  a  vegetable  acid  like  oxalic  acid  is  necessary.  It  was  not  found 
in  lupins,  vetches,  peas,  rye,  or  oats. 

The  plants  during  growth  yield  peptone,  formed  from  pre-existing 
proteid,  and  there  can  be  little  doubt  that  the  ferment  described  plays 
a  part  in  its  production,  and  that  the  peptone  assists  in  the  nutrition 
of  the  seedling.  W.  D.  H. 

Presence  of  Saponins  in  Plants,  and  their  Determination. 
By  T.  F.  Haxausek  (Ann.  Agron.,  20,  62—63 ;  from  Ghem.  Zeit.,  16, 
Nos.  71,  72). — Authorities  are  not  agreed  as  to  the  poisonous  pro- 
perties of  corncockle  seeds  (Agrostemma  githago).  Kecently,  C. 
Kornauth  and  A.  Arche  have  proved  that  pigs  may  be  fattened  on 
these  seeds,  which  have  for  them  the  same  nutritive  value  as  barley. 
Other  observers  consider  the  seeds  injurious,  and  maintain  that  where 
no  harm  occurs,  it  is  because  the  saponins  are  in  great  part  decom- 
posed by  the  digestive  juices. 

The  most  important  saponins,  those  characterised  by  Kobert, 
may  be  sought  by  the  following  microchemical  reactions.  Rosoll 
employed  concentrated  sulphuric  acid.  The  root  of  saponaria  and 
the  bark  of  Quillaja,  when  treated  with  this  reagent,  show  the  con- 
tents of  certain  parenchyma  tissue  to  be  coloured  yellow,  red,  and 
violet  successively,  but  this  reaction  is  also  observed  by  concurrent 
action  of  the  sulphuric  acid  on  albumin,  sugar,  piperine,  &c.  A  better 
plan  is  to  use  a  mixture  of  equal  parts  sulphuric  acid  and  alcohol. 
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Sometimes  heat  is  necessary  to  prodace  the  three  colorations ;  a  solu- 
tion of  ferric  chloride  thus  produces  a  brown  or  blue- brown  precipi- 
tate. The  richer  the  drug  in  saprotoxins,  the  more  does  the  blue 
colour  predominate.  This  method  has  been  tried  with  success  on 
corncockle  seeds,  JDia'nthus  seeds,  fruits  of  Sapmdus,  Sapo7iaria,  and 
Usculentus,  roots  of  Saponaria,  Senega,  Folygala  major,  and  Amara, 
and  bark  of  Quillaja.  In  Folygala  root  the  saponins  are  contained  in 
the  sub-peridermic  cellular  layers.  In  seeds  of  Agrostemma,  and 
Dianthus,  the  embryo  alone  contains  saponinis.  J.  M.  H.  M. 

Pentosans  in  Plants.  By  G.  de  Chalmot  {Amer.  Ghem.  J.,  16, 
218 — 229). — The  author  has  made  a  number  of  determinations  of 
pentosans  in  parts  of  plants  of  different  ages  and  developments.  The 
determinations  were  made  by  a  slight  modification  of  the  method 
described  by  Flint  and  Tollens  (Abstr.,  1893,  ii,  52),  the  mixed 
pentosans  being  estimated  as  equivalent  to  twice  the  furfuraldehj^de 
found.  A  large  number  of  determinations  were  also  made  in  various 
woods,  and  in  the  different  aged  rings  of  the  same  pieces  of  wood. 
The  results  shov^^  that  the  quantity  of  pentosans  increases  during  the 
development  of  the  plants.  Thus  the  young  leaves  of  the  red  oak 
contained  5'29  per  cent,  of  pentosans,  the  fully  developed  leaves  of  the 
same  plant  9-77;  axil  parts  of  corn  cobs,  of  which  the  seed  was  in 
the  earliest  stage  of  development,  contained  29*3  per  cent,  pentosans, 
similar  ripe  cobs  from  the  same  set  of  plants,  33*3  per  cent. ;  and 
similar  results  were  obtained  in  other  cases.  The  determinations  in 
woods  showed  that  the  quantity  of  pentosans  is  increased  during  the 
formation  of  wood,  but  does  not  alter  thereafter.  The  author  has  not 
been  able  to  trace  any  relation  between  the  percentage  of  pentosans 
in  wood,  and  the  hardness,  toughness,  or  durability  of  tbe  latter.  The 
wood  of  dicotyledonas  is,  however,much  richer  in  pentosans  than  that 
of  conifera?,  the  former  containing  from  17  to  25  per  cent,  of  pen- 
tosans, the  latter  only  about  10  per  cent,  or  less.  The  author  con- 
siders that  the  pentosans  are  not  waste  products,  but  accumulate 
during  the  whole  life  of  the  plant,  and  probably  act,  in  part  at  least, 
as  reserve  substances.  They  also  seem  to  be  of  importance  in  the 
formation  of  wood,  being  specially  developed  at  this  stage. 

L.  T.  T. 

Occurrence  of  Trigonelline  in  Peas  and  Hemp-seed.    By  E. 

ScHULZE  and  S.  FiiAKKFUKT  (Ber.,  27,  769 — 770). — The  undetermined 
base  found  in  peas  (Abstr.,  1891,  490)  has  now  been  identified  with 
the  trigonelline  obtained  by  Jahns  (Abstr.,  1886,  85)  from  Trigonella 
seed,  and  shown  by  him  (Abstr.,  1888,  166)  to  be  identical  with 
Hantzsh's  synthetically  prepared  methylbetaine  of  nicotinic  acid 
(Abstr.,  1886,  369).  It  occurs,  in  small  quantity  only,  both  in  green 
and  dried  peas  {Pisum  sativum),  and  in  the  seeds  of  hemp  {Cannabis 
sativa).  C.  F.  B. 

Drainage  Waters  from  Arable  Soils.  By  P.  P.  DEH]gRAiN 
(Ann.  Agron.j  20,  21 — 42). — The  present  paper  records  the  results 
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obtained  in  1893  with  the  sunk  water-tight  cases  filled  with  natural 
soil  and  subsoil,  as  described  in  a  former  paper  (Abstr.,  1893,  ii,  338). 
The  rainfall  from  N'ovember  12,  1892  to  March  2,  1893,  the  period 
to  which  the  present  record  refers,  amounted  to  143*4  mm.,  and  the 
drainage  water  from  the  case  under  bare  fallow  measured  65*5  mm., 
or  nearly  half  the  rainfall.  This  drainage  water  was  analysed  on  the 
following  dates. 

Grram.  Kilos. 

Dec.    8/92.  Nitric  nitrogen  per  litre  0*183,  per  hectare  31*067 
„      14/92.       „  „  „  0*157  „  21*195 

Jan.    5/93.        „  „  „  0*011  „  0*960 

„      20/93.        „  „  „  0*009  „  0*945 

Feb.    8/93.        „  „  „  0*078  „  7*020 

Mar.  2/93.        „  „  „  0*116  „  20010 

Thus,  during  January  and  February,  nitrification  was  nearly  at  a 
standstill. 

The  author  recognises  that  the  loss  of  nitrates  by  drainage  is  in 
this  first  year  of  observation  greatly  exaggerated,  the  trituration  and 
aeration  of  the  soil,  which  occurred  during  the  filling  of  the  cases, 
having  greatly  promoted  nitrification.  The  figures  given  by  the 
various  cases  have,  therefore,  but  a  relative  value.  The  general 
conclusions  are  : — 

The  losses  by  drainage  are  greater  under  bare  fallow,  the  water 
percolating  being  both  more  abundant  and  richer  in  nitrates  than  in 
the  case  of  soil  under  crop.  In  the  latter  case,  the  drains  often  do 
not  run,  and,  when  they  do,  the  water  is  found  nearly  exhausted  of 
nitrates  by  root  absorption.  The  rotation  most  conducive  to  preser- 
vation of  nitrate  is  that  which  keeps  the  land  covered  with  green 
vegetation  for  the  longest  period.  Thus  potatoes  or  mangold  grown 
for  seed,  allow  more  nitrate  to  be  washed  out  in  the  autumn  than 
mangolds  grown  for  fodder.  Wheat  after  mangolds,  keeping  the 
♦T^ronnd  covered  from  April  of  one  3^ear  to  August  of  the  next,  allows 
little  loss  of  nitrate  ;  but  in  the  eight  months  fallow  before  mangold 
sowing  much  nitrate  escapes,  unless  a  winter  fallow  crop  be  taken 
during  this  interval.  J.  M.  H.  M. 

Pentosans  in  Soils.  By  G.  de  Chalmot  (Amer.  Ghem.  J.,  16, 
229). — The  author  has  estimated  the  pentosans  in  three  soils,  with 
the  following  results. 

Description  Pentosans  in 

of  soil.  Humus.  Pentosans.        100  parts  humus. 

Wood  soil 23*42  per  cent.     0*75  per  cent.  3*2 

Garden  soil 9*85         „  0*39         „  4*0 

Poor  sandy  soil .        2*68         „  0*04         „  1-5 

L.  T.  T. 
Farmyard  Manure.  By  G.  C.  Watson  (Bied.  Centr.,  1894,  239— 
244). — In  the  winters  1891-2  and  1892-3,  experiments  were  made  to 
ascertain  the  relationship  between  the  food  consumed  by  domestic 
animals  and  the  manure  they  produced.  The  animals  employed  for 
the   purpose  were  sheep,   cows,   calves,   pigs,  and  horses ;    the   con- 
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stituents  of  the  manure  were  estimated,  and  appraised  ;  it  was  found, 
generally,  that  the  consumption  of  water  was  not  dependant  on  the 
amount  of  dry  food  consumed,  but  on  the  nitrogen  contained  in  the 
fodder. 

The  manurial  values  of  various  fodders  were  found  to  be  as  follows. 
Maize  meal,  5*664  dollars  per  ton;  ensiled  green  maize,  1"24;  clover 
hay,  7*554;  cotton-seed  meal,  26*16  ;  linseed  meal,  19'36;  flesh  meal, 
35*668;  oats,  6*70;  skim  milk,  2*108;  timothy  grass  hay,  4*60; 
wheat  bran,  12*301 ;  wheat  straw,  2*127.  The  values  of  the  nitrogen, 
phosphoric  acid,  and  potash  in  each  fodder  are  also  given. 

E.  W.  P. 


Analytical   Chemistry. 


Phenomena  of  Oxidation  and  Chemical  Properties  of  Gases. 
By  F.  C.  Phillips  (Amer.  Chem.  J.,  16,  163 — 187). — A  contribution 
to  the  qualitative  analysis  of  gases.  The  author  has  carried  oat  a 
very  large  number  of  experiments  on  the  phenomena  of  the  oxidation 
of  hydrogen  and  hydrocarbon  gases  by  air  in  the  presence  of  finely 
divided  metals  and  other  oxidising  materials.  The  finely  divided 
metal,  coated  on  asbestos,  was  placed  in  a  glass  tube  of  ^-inch  bore,, 
and  the  mixture  of  air  and  gas  passed  throagh  the  tube  while  the 
latter  was  gradually  heated.  The  results  obtained  led  to  the  follow- 
ing conclusions :  (1.)  The  temperature  of  oxidation  is  mainly  de- 
pendent on  the  solid  substances  with  which  the  gas  is  in  contact. 
(2.)  Two  phases  are  often,  but  not  always,  to  be  observed  in  the 
process  of  oxidation.  As  the  temperature  rises,  a  point  is  reached  at 
which  a  minute  and  scarcely  recognisable  trace  of  carbonic  anhydride 
appears ;  after  this  slow  oxidation  has  continued  for  some  time  and 
gradually  increased  during  a  rise  in  temperature  of  20°,  or  30°,  or 
even  more,  a  sudden  and  intense  reaction  occurs  ;  very  often  the 
first  slow  oxidation  is  not  observed.  (3.)  The  oxidation  of  a  hj'dro- 
carbon  by  air,  under  conditions  similar  in  all  respects,  does  nob 
always  occur  at  the  same  temperature,  the  variation  in  initial  oxida- 
tion temperature  observed  being  sometimes  considerable  (in  some  of 
the  experiments  exceeding  50°).  A  variation  in  the  proportion  of 
inflammable  gas  and  air  does  not  seem  materially  to  influence  the 
oxidation  temperature.  (4.)  The  paraffins  are  the  most  stable 
towards  air  in  presence  of  palladium ;  acetylene  and  carbonic  oxide 
stand  next  in  order ;  the  olefines  are  the  most  easily  oxidised. 
(5.)  Of  the  members  of  the  same  homologous  series,  the  lower  are 
the  more  stable  towards  oxidising  influences.  (6.)  Hydrogen  stands 
alone  among  combustible  gases  in  undergoing  oxidation  under  the 
influence  of  palladium  coated  asbestos  in  the  cold.  (7.)  Oxidation 
of  gaseous  hydrocarbons  in  excess  of  air  involves  the  simultaneous 
formation  of  carbonic  anhydride  and  water ;  no  selective  oxidation 
takes  place,  but  oxidation  is  complete  (that  is,  yields  only  carbonic 
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anhydride  and  water),  even  though  a  considerable  portion  of  the 
hydrocarbon  may  escape  unchanged.  With  insufficient  air  supply, 
the  carbonic  anhydride  may  be  partly  replaced  by  carbonic  oxide, 
(8.)  As  regards  oxidising  power,  the  metals  experimented  with  may 
be  arranged  in  the  following  order,  beginning  with  the  most  active  : 
osmium,  palladium,  platinum  and  ruthenium,  iridium,  rhodium,  gold. 
(9.)  At  a  bright  red  heat,  with  excess  of  air,  palladium  asbestos  causes 
oxidation  of  all  hydrocarbons  as  efficiently  as  does  ignited  oxide  of  cop- 
per. (10.)  The  proportion  of  finely  divided  metal  used  upon  the  asbestos 
seems  to  be  immaterial,  palladium  asbestos  containing  2  per  cent,  of 
palladium,  being  nearly  as  efficient  as  that  containing  30  per  cent. 

The  author's  results  do  not  confirm  Berliner's  statements  that  {a) 
the  catalytic  action  of  each  metal  in  the  case  of  hydrogen  begins  at  a 
fixed  temperature  and  increases  with  rise  of  temperature  ;  (h)  that 
the  oxidation  temperature  for  platinum  foil  is  about  270'',  for  copper 
280°,  for  zinc  350"  ;  and  (c)  that  at  constant  temperature,  the  quan- 
tity  of  Avater  formed  is  constant. 

The  following  is  a  summary  of  the  results  obtained  by  the  author 
with  palladium  asbestos  and  various  gases,  the  figures  given  being  the 
temperatures  at  which  oxidation  was  observed  to  commence.  Since, 
as  mentioned  above,  this  point  varies  considerably  in  different  experi- 
ments carried  out  under  apparently  identical  conditions,  the  lowest 
and  highest  initial  oxidation  temperatures  observed  are  given: — 
Hydrogen,  20°,  55° ;  methane,  404°,  414° ;  ethane,  450° ;  propane, 
339°,  383°;  isobutane,  220°,  250° ;  pentane,  170°,  210°;  heptane,  270°, 
300°;  ethylene,  180°,  224°;  propylene,  170°,  200°;  trimethylene,  260°, 
290°;  isobutylene,  155°,  185°;  acetylene,  339°,  359° ;  benzene,  250°, 
290°;  alcohol  vapour,  150°,  240°;  carbon  monoxide,  290°,  359°; 
xylene  gave  very  varying  results.  From  these  results,  it  is  apparent 
that  Hempel's  method  of  determining  hydrogen  in  the  presence  of 
other  gases,  by  adding  oxygen  and  passing  the  mixture  over  very 
slightly  warmed  platinised  or  palladinised  asbestos,  should  give  good 
results,  but  that  the  method  cannot  be  safely  extended  to  the  selective 
oxidation  of  other  gases. 

To  determine,  if  possible,  whether  the  difi'erent  initial  oxidation 
temperatures  observed  in  different  experiments  might  be  due  to  lack 
of  uniformity  of  condition  in  the  metal- coated  asbestos,  experiments 
were  made  on  the  initial  temperatures  at  which  oxidation  of  com- 
bustible gases  was  affected  by  copper  oxide,  lead  chromate,  silver 
oxide,  silver  permanganate,  and  silver  dichromate.  The  same  varia- 
tions were  however  observed,  the  initial  oxidation  temperatures  of 
ethylene  by  silver  dichromate  varying,  in  different  experiments, 
from  260°  to  320°.  L.  T.  T. 

Phenomena  of  Oxidation  and  Chemical  Properties  of  Gases. 
By  F.  C.  Phillips  (Amer.  Ghem.  /.,  16,  255 — 277;  compare  pre- 
ceding abstract). — Among  the  solutions  treated  with  hydrogen,  the 
following  suff'ered  change : — Palladium  chloride ;  slowly,  but  com- 
pletely reduced,  cold,  or  at  100°.  Platinum  chloride ;  very  slow,  but 
complete  reduction,  cold,  or  at  100°.  Ammoniacal  silver  nitrate; 
slowly  reduced  to  metal.     Potassium  rutheniate ;    slowly  reduced  to 
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raetal.  Potassium  permanganate  ;  slowly  reduced,  whether  in  neutral, 
acid,  or  alkaline  solution.  Ferric  chloride;  traces  of  reduction  to 
ferrous  chloride  after  several  hours  at  100°. 

Russell  (Trans..  1874,  3)  states  that  silver  nitrate  solution  is  re- 
duced by  hydrogen ;  the  author  confirms  Pellet  (this  Journal,  1874, 
867). 

The  temperatures  of  reduction  of  metallic  chlorides  by  hydrooren 
were  found  to  be  as  follows : — Anhydrous  ruthenium  chloride,  190°. 
Gold  chloride,  obtained  by  evaporating  a  solution  of  gold  in  aqua 
regia  to  dryness,  350°.  Anhydrous  rhodium  chloride,  200°.  Plati- 
num chloride,  obtained  by  evaporating  a  solution  of  the  metal  in  aqua 
regia  to  dryness,  below  80°  (with  evolution  of  water  as  well  as 
hydrogen  chloride).  Silver  chloride,  270 — 280°.  Silver  bromide, 
330—360°.  Silver  iodide,  350—370°.  Palladium  chloride  was  re- 
duced in  the  cold. 

To  apply  the  reduction  of  palladium  chloride  as  a  test  for  hydro- 
gen, the  gas  to  be  tested  is  dried  by  calcium  chloride  and  phosphoric 
anhydride,  conducted  through  a  tube  to  the  bottom  of  a  dry  test 
tube  containing  0'2  gram  of  palladium  chloride,  and  then  into  silver 
nitrate  solution.  The  test  tube  should  be  kept  cold  if  oxygen  or 
hydrocarbon  be  present ;  otherwise  it  should  be  heated  at  40°  or  50°. 
The  precipitation  of  the  silver  as  chloride  will  detect  005  per  cent,  of 
hydrogen  in  absence  of  oxygen  ;  in  testing  for  such  small  quantities, 
oxygen  should  be  removed  by  contact  with  ferrous  hydroxide. 

Silver  oxide  is  reduced  by  hydrogen  at  100° ;  iodic  acid  is  not  re- 
duced by  hydrogen  at  250°. 

Methane  was  found  to  have  very  little  reducing  action  ;  potassium 
rutheniate  was  slowly  reduced  to  metal.  Chlorine  attacks  methane 
only  at  temperatures  above  100° ;  a  mixture  of  methane  and  chlorine 
exposed  over  water  to  sunlight  underwent  no  contraction  in  volume 
nor  change  of  colour.  Methane  reduces  silver  chloride  at  414°,  and 
silver  bromide  at  439° ;  silver  iodide  volatilises  without  reduction. 

Ethane  and  heptane  are  as  stable  as  methane ;  propane  and  iso- 
butane  are  somewhat  more  easily  oxidised. 

The  following  solutions  suffered  change  when  treated  with  ethyl- 
ene : — Palladium  chloride ;  quickly  reduced  ;  no  carbonic  anhydride 
formed  ;  aldehyde  produced.  Gold  chloi'ide ;  very  slow  reduction; 
no  carbonic  anhydride.  Ruthenium  chloride ;  bleached  after  prolonged 
contact ;  no  metal  reduced.  Potassium  permanganate ;  rapidly  re- 
duced. Osmic  acid  ;  quickly  reduced  to  metal.  Potassium  rutheni- 
ate ;  quickly  reduced  to  metal.  Bromine  water;  rapid  but  incomplete 
absorption.     Ethylene  liberates  iodine  from  iodic  acid  at  about  270°. 

Propylene  is  slightly  more  stable  than  ethylene,  especially  towards 
gold  chloride  and  potassium  rutheniate  solutions. 

Isobutylene  behaves  like  ethylene  and  propylene,  but  from  raercurous 
nitrate  precipitates  a  grey  powder,  consisting  of  (or  changing  into) 
mercury.  It  bleaches  iodine  in  potassium  iodide,  and  cerium  dioxide 
in  sulphuric  acid  ;  neither  reaction  is  shown  by  ethylene  or  propylene. 

Isobutylene,  prepared  from  isobutylic  alcohol,  causes  a  white  pre- 
cipitate in  ammoniacal  silver  nitrate  solution  ;  that  from  isobutylic 
iodide  and  potash  does  not. 
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Trimethylene  gives  reactions  similar  to  those  of  the  true  olefines, 
but  is  decidedly  more  stable  towards  many  reagents ;  thus,  it  does 
not  reduce  osmic  acid,  potassium  permanganate,  or  gold  chloride. 

The  most  important  reactions  for  distinguishing  between  olefines 
and  carbon  monoxide  are  the  following  : — (1.)  Tbe  action  of  pal- 
ladium chloride  solution,  which  is  reduced  by  carbonic  oxide  with 
formation  of  carbonic  anhydride  ;  the  latter  is  not  formed  in  the 
case  of  the  olefines.  (2.)  Ammoniacal  silver  nitrate  is  not  altered 
by  olefines  containing  not  more  than  4  carbon  atoms,  but  is  reduced 
to  silver  and  ammonium  nitrite  by  carbonic  oxide.  (3.)  Platinum 
chloride  yields  carbonic  anhydride,  but  is  not  immediately  reduced 
to  metal  by  carbonic  oxide.  Ethylene  produces  no  change.  (4.) 
Rhodium  chloride  is  slowly  reduced  by  carbonic  oxide,  but  is  not 
altered  by  ethylene. 

The  author  has  failed  to  confirm  Odling's  statement  that  methane 
and  carbonic  oxide  react  at  a  high  temperature  to  form  water  and 
acetylene.  A.  G.  B. 

Estimation  of  Water  in   Hygroscopic   Substances.     By  P. 

Janxasch  and  J.  Locke  (Zeit.  anorg.  Ghem.,  6, 174  —  175). — A  LJ-^^be 
of  hard  glass  has  one  limb  wide,  the  bend  enlarged  to  a  bulb,  and 
the  other  limb  narrower,  and  bent  at  right  angles  a  little  above  the 
first  bend  ;  the  laterally  projecting  end  thus  formed  is  ground  into 
the  end  of  a  tube  which  contains  dry  lead  oxide  and  is  connected  at 
its  other  end  with  a  calcium  chloride  tube.  The  substance  is  pressed 
between  filter-paper,  and  placed  in  the  U-^"^®5  ^^J  ^i^  is  then 
aspirated  over  it  until  its  weight  is  constant,  as  determined  by  weigh- 
ing the  tube  every  five  minutes,  the  ends  being  plugged  during  the 
weighing.  Some  dried  lead  oxide  is  then  shaken  down  and  mixed 
with  the  substance,  and  the  mixture  heated  with  a  small  flame, 
waved  to  and  fro  (so  that  the  glass  should  not  be  attacked^,  whilst 
the  water  evolved  is  aspirated  by  a  current  of  dry  air  into  the 
calcium  chloride  tube,  and  there  absorbed,  and  weighed.  The  method 
allows  of  the  estimation  of  water  in  such  substances  as  calcium  and 
magnesium  chlorides.  C.  F.  B. 

New  Mode  of  Performing  Schloesing's  Nitric  acid  Estima- 
tion. By  L.  L.  DE  Ko^^iNCK  (Zeit,  anal.  Chem.,  33,  200—205).— 
The  decomposition  is  effected  in  a  fractionating  flask,  whose  side 
tube  is  bent  upwards  and  connected  with  a  small  funnel  by  caoutchouc 
tubing,  which  is  compressed  by  a  screw  clamp.  The  gas  evolution 
tube,  which  is  of  small  bore,  is  fitted  to  the  neck  of  the  flask  by  a 
rubber  stopper.  It  is  bent  downwards  at  an  acute  angle,  and  is  so 
long  that  its  lower  end  is  75 — 80  cm.  below  the  bend.  At  its  lower 
end,  it  is  formed  into  a  | —  piece,  whose  vertical  tube,  6 — 7  cm.  long 
and  7 — 9  mm.  diameter,  carries  the  graduated  cylinder  by  means  of  a 
cork  ring  with  radial  notches  on  its  upper  surface.  It  rests  on  the 
bottom  of  a  crystallising  pan,  containing  as  much  mercury  as  will  just 
close  the  end  of  the  Ion?  tube,  and  the  whole  is  plunged  into  a  large 
vessel  full  of  water.  To  make  a  determination,  40  c.c.  of  ferrous 
chloride  (200  grams  of  iron  to  the  litre),  and  40  c.c.  of  hydrochloric 
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acid  (1"1  sp.  gr.)  are  placed  in  the  flask,  and  the  side  tube  is  filled 
with  acid  np  to  the  funnel.  The  liquid  is  then  boiled  until  all  air  is 
expelled  (the  graduated  cylinder  being  removed)  ;  the  nitrate  solu- 
tion is  placed  in  the  funnel,  and  the  lamp  removed  ;  the  mercurv 
rises  in  the  tube,  but  can  never  reach  the  top.  The  nitrate  is  rinsed 
into  the  flask  Avith  hydrochloric  acid  without  admitting  air,  and  the 
nitric  oxide  is  boiled  out,  leaving  the  apparatus  ready  for  the  next 
determination.  It  is  well  to  adopt  Grandeau's  suggestion  to  com- 
pare the  volume  of  gas  obtained  in  an  analysis  with  that  yielded  by  a 
known  amount  of  a  nitrate  under  the  conditions  as  to  time.  The 
ferrous  chloride  in  the  flask  suffices  for  as  many  estimations  as  will 
afford  800 — 900  c.c.  of  nitric  oxide,  or  even  for  more  if  it  is  reduced 
again  by  adding  stannous  chloride.  It  is,  however,  absolutely  neces- 
sary to  avoid  an  excess  of  stannous  chloride,  and  especially  to  leave 
none  in  the  funnel  and  side  tube.  M.  J,  S. 

Volumetric  Estimation  of  Phosphoric  acid.  By  A.  F.  Holle- 
MAN  {Zeit.  anal.  Ghem.,  33,  185— 186).— See  Abstr.,  1893,  ii,  490, 
From  phosphates  of  the  form  M'2HP04,  to  which  state  acid  solutions, 
of  phosphates  may  be  brought  by  adding  phenolphthalein  and  then  an 
alkali  until  the  change  of  colour  just  occurs,  the  phosphoric  acid  is 
completely  precipitated  by  silver  nitrate  in  presence  of  excess  of 
sodium  acetate.  A  known  quantity  of  silver  is  added,  and  the  excess 
is  titrated  by  Volhard's  method.  A  large  excess  is  to  be  avoided, 
as  the  results  are  then  less  exact.  M.  J.  S. 

Estimation  of  Graphite  in  Pig-iron.  By  F.  L.  Crobaugh 
(/.  Amer.  Ghem.  Soc,  16,  104— 108).— The  author  finds  that  very 
satisfactory  results  may  be  obtained  by  dissolving  the  metal  in  nitric 
acid  (sp.  gr.  1'135)  and  collecting  the  insoluble  graphite  and  silica  on 
two  filters  folded  together,  the  outer  one  of  which  serves  as  a  counter- 
poise. After  drying  at  100°  and  weighing,  the  inner  filter  is  burnt  and 
the  weight  of  the  silica  ascertained.  The  graphite  is  then  found  by 
difference. 

The  silica  may  also  be  removed  by  treatment  with  nitric  and  hydro- 
fluoric acids.  Traces  of  carbon  compounds  may  be  got  rid  of  by 
digesting  the  precipitate  with  dilute  ammonia,  or  with  a  mixture  of 
alcohol  nnd  ether.  L.  DB  K. 

Copper  Analysis.  By  J.  S.  de  Benneville  (/.  Amer.  Ghem,  Soc.^ 
16,  QQ—Q7,  and  Ghem.Neios,  69, 139-141).— The  author  has  devised 
a  method  by  which  the  great  mass  of  the  predominant  constituents  of 
copper  alloys  or  pig-copper  will  remain  in  solution  and  the  minor 
elements  be  concentrated  in  a  small  bulk,  and  corresponding  ease  in 
manipulation  be  obtained. 

10  grams  of  copper  is  dissolved  in  nitric  acid,  any  great  excess  of 
acid  removed  by  evaporation,  and  ammonia  added  until  the  copper 
precipitate  has  redissolved.  An  excess  of  barium  hydroxide  is  then 
added  and  the  liquid  filtered  in  about  half  an  hour.  The  precipitate 
is  well  washed  with  dilute  ammonia  to  remove  any  adhering  coppei 
salt.  It  may  consist  of  lead,  bismuth,  tin,  iron,  manganese,  and  anti- 
mony ;  arsenic  and  phosphorus  are  not  completely  precipitated.  After 
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adding  potassmin  cyanide  to  the  ammoniacal  filtrate,  any  silver,  zinc,, 
and  cadmium  may  be  precipitated  with  hydrogen  sulphide.  The 
treatment  of  the  two  precipitates  is  left  to  the  discretion  of  the 
operator.  L.  de  K. 

Analysis  of  Pig-Copper,  Brass,   and  Bronze.    By  J.    S.   de 

Benneville  (/.  Ayner.  Chem.  Soc,  16,  133 — 140). — The  author  has 
studied  the  behaviour  of  tin  towards  nitric  acid,  and  found  that  when' 
the  metal  is  evaporated  with  nitric  acid  for  some  time,  it  is  com- 
pletely converted  into  metastannic  acid,  which  is  insoluble  in  nitric 
acid,  ammonia,  and  ammonium  nitrate.  If,  when  analysing  a  tin- 
copper  alloy,  the  evaporation  is  pushed  beyond  a  certain  point,  the 
oxide  gets  more  or  less  contaminated  with  copper,  manganese,  iron, 
&c.,  which  cannot  be  removed  by  washing  with  acid.  If  the  tin  is  in 
excess,  any  phosphorus  will  be  completely  retained  by  the  metastannic 
acid;  any  arsenic  will  also,  for  the  greater  part,  enter  into  combina- 
tion. These  compounds  are  not  properly  decomposed  by  digesting 
with  solution  of  sodium  sulphide,  but  require  fusion.  Antimony 
behaves  very  similarly  to  tin,  but  its  oxide  is  somewhat  more  soluble,, 
particularly  in  dilute  nitric  acid.  It  does  not  retain  phosphorus  to 
the  same  extent  as  tin. 

As  tin  oxide  obtained  from  a  copper  alloy  must  always  be  purified, 
and  as  the  separation  of  a  small  quantity  of  antimony  from  a  large 
amount  of  copper,  by  means  of  sodium  sulphide  is,  in  practice,  far 
from  successful,  the  author  strongly  advises  the  concentration  of  the 
impurities  in  a  small  bulk  by  his  ammonia- baryta  process  (see  pre- 
ceding abstract).  L.  de  K. 

Detection  of  Aluminium.  By  G.  Neumann  (Monatsh.,  15,. 
53 — 54). — The  presence  of  a  minute  quantity  of  aluminium  in  ordinary 
samples  of  potassium  hydroxide  and  sodium  hydroxide  renders  any 
method  of  detecting  the  metal,  in  which  one  of  these  reagents  is 
employed,  extremely  unsatisfactory.  The  following  is  suggested  as 
giving  trustworthy  results.  The  iron,  chromium,  and  aluminium, 
precipitated  as  oxides  by  barium  carbonate,  are  boiled  with  barium 
hydroxide  solution,  and  the  filtrate  made  slightly  acid  with  hydro- 
chloric acid  and  precipitated  hot  with  sulphuric  acid.  The  filtrate  is 
concentrated  and  treated  with  ammonia,  when  the  formation  of  a 
white  zone  shows  the  presence  of  aluminium.  G.  T.  M. 

Estimation  of  Nickel  in  Nickel  Steel.  By  E.  D.  Campbell 
(/.  Avier.  Chem.  Soc,  16,  96—102,  and  Chem.  News,  69,  139—141). 
— The  sample  is  dissolved  in  nitrohydrochloric  acid,  and  the  iron  with 
traces  of  copper  precipitated  by  means  of  sodium  acetate  and  sodium 
phosphate.  An  aliquot  part  of  the  filtrate  is  precipitated,  while  boil- 
ing, with  potassium  hydroxide,  the  precipitate,  which  contains  all 
the  nickel,  is  well  washed  and  dissolved  in  dilute  hydrochloric  acid,  and 
the  solution  is  then  digested  with  granulated  lead  to  remove  the  copper, 
and  filtered.  A  solution  of  sodium  phosphate  and  dilute  ammonia  is 
now  added  to  precipitate  the  manganese  and  traces  of  lead,  and  the 
whole  made  up  to  a  definite  bulk ;  an  aliquot  part  of  the  filtrate  is 
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used  for  estimating  the  nickel,  whicli  may  be  done  by  titrating  with 
potassinm  cyanide,  using  cupric  ferrocyanide  as  indicator,  or  by  elec- 
trolysis. The  latter  method  is  preferable  when  cobalt  is  suspected, 
as  this  will  be  deposited  with  the  nickel.  L.  de  K. 

Estimation  of  Nickel  in  Steel.  By  J.  Westesson  (/.  Amer. 
Chem.  Soc,  16,  110 — 112). — 1  gram  of  the  sample  is  dissolved  in 
20  c.c.  of  sulphuric  acid  (sp.  gr.  1-16)  and  the  solution  kept  boilino- 
for  some  time  ;  the  iron  is  now  oxidised  with  nitric  acid,  the  excess 
of  which  is  then  expelled  by  evaporation.  The  residue  is  dissolved  in 
hot  water,  and  after  the  bulk  of  the  acid  has  been  neutralised  with 
sodium  carbonate,  the  iron  is  precipitated  as  usual  with  sodium 
acetate,  but  it  must  be  twice  redissolved  and  reprecipitated.  The 
united  filtrates  are  concentrated  to  400  c.c,  mixed  with  10  c.c.  of 
strong  ammonia,  and  boiled  for  a  few  minutes,  so  as  to  completely 
separate  the  manganese.  (If  ammonia  be  added  to  the  liquid  when 
cold,  the  manganese  will  not  separate  out,  and  will  interfere  with 
the  estimation  of  the  nickel.) 

The  nickel  is  now  obtained  by  electrolytic  deposition. 

L.   DE   K. 

Estimation  of  Potassium  Iodide  and  Sodium  Acetate  in  the 
Presence  of  Complex  Organic  Mixtures.  By  J.  H.  Stebbixs 
(/.  Amer.  Chem.  Soc,  16,  157 — 159). — The  author  recommends  the 
following  process  for  the  estimation  of  potassium  iodide  and  sodium 
acetate  in  samples  of  medicine  : — 10  c.c.  of  the  sample  is  evaporated 
with  30  c.c.  of  20  per  cent,  sulphuric  acid  in  a  large  platinum  dish, 
first  on  a  steam  bath,  then  on  a  sand  bath,  and  finally  charred ;  the 
carbon  is  then  burnt  off  with  the  aid  of  ammonium  nitrate.  The  ash 
which  is  left,  consists  of  mixed  potassium  and  sodium  sulphates,  from 
which  the  metals  are  calculated  by  the  ordinary  indirect  analysis. 
The  iodine  is  estimated  by  diluting  10  c.c.  of  the  sample  with  water, 
filtering  from  any  precipitate,  and  adding  an  acid  solution  of  silver 
nitrate.  L.  de  K. 

Detection  of  Salicylic  acid  in  Food.  By  K.  P.  Mc  Elroy 
(/.  Ame7\  Chem.  Soc,  16,  198 — 203). — The  author  tests  for  salicylic 
acid  in  canned  vegetables  as  follows : — The  contents  of  the  can  are 
pulped  in  a  mortar,  water  and  a  little  phosphoric  acid  are  added,  the 
mixture  strained  through  a  bag,  and  the  liquid  subjected  to  distillation. 
The  first  fractions  hardly  give  any  reaction  with  ferric  chloride,  as 
the  acid  has  a  tendency  to  accumulate  in  the  later  portions  of  the  dis- 
tillate, and  the  greater  part  of  it  is  left  in  the  distilling  flask.  The 
test  with  ferric  chloride  is  safer  than  the  reaction  with  Millon's 
reagent,  which  sometimes  leads  to  erroneous  results. 

Hoorn  has  found  that  the  distillation  test  is  useless  for  beers,  as  in 
the  process  of  fermentation  certain  phenol-like  substances  are  formed, 
which  interfere  with  the  reaction ;  but  the  author  remarks  that  the 
presence  of  such  compounds  would  also  interfere  with  the  shaking  out 
process.  [Hoorn  has  stated  that  six  beers  all  gave  salicylic  acid 
reaction  when  distilled  with  a  little  sulphuric  acid  ;  all  were  free 
from  salicylic  acid  when  treated  by  the  shaking  out  process. — Ab- 
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sfcractor.]  The  author  also  uses  a  shaking  out  process  : — The  beer  or 
wine  is  extracted  with  half  its  volume  of  etlier,  the  latter  evaporated 
to  dryness  and  the  residue  taken  up  with  warm  water.  The  solution 
is  then  tested  in  the  usual  way  with  ferric  chloride.  Although  thi» 
process  extracts  the  full  amount  of  salicylic  acid,  the  reaction  is  often 
not  quite  so  distinct  as  when  the  distillation  process  is  used. 

L.   DE  K. 

Estimation  of  Fat  in  Cheese.  By  S.  Bondzynski  {Zeit.  anal. 
Chem.,  33,  186 — 189). — The  author  employs  for  clieese  the  method 
suggested  by  Schmid  for  milk  (Abstr.,  1888,  1347),  warming  the 
weighed  quantity  of  finely  powdered  cheese  with  20  c.c.  of  19  per 
cent,  hydrochloric  acid,  until  the  casein  is  dissolved  and  the  fused  fat 
floats  on  the  surface.  30  c.c.  of  ether  is  added,  when  the  fat  readily 
dissolves,  and,  either  by  the  use  of  the  centrifugal  machine  or  by 
repose  at  40°,  the  two  layers  separate  sharply.  After  reading  th:^ 
volume  of  the  ethereal  solution,  for  which  purpose  the  operation  is 
performed  in  a  flask  with  a  calibrated  neck,  in  the  middle  of  which  a 
bulb  is  blown,  20  c.c.  of  it  is  withdrawn  and  evaporated  in  a  tared 
conical  flask.  M.  J.  S. 

Estimation  of  Indigotin  in  Indigo.  By  E.  Donate  and  R. 
Strassee  (Zeit.  angic.  Chem.,  1894,  11 — -13;  47 — 50). — After  review- 
ing the  chief  methods  in  use  foi*  the  estimation  of  indigotin,  the 
authors  finally  recommend  the  following  process  : — 1  gram  of  the 
powdered  sample  is  mixed  with  four  times  its  bulk  of  ignited  pumice- 
stone  and  exhausted  in  a  Soxhlet-Szombathy  extraction  apparatus, 
first  with  warm,  dilute  hydrochloric  acid,  and  then  with  a  mixture  of 
four  parts  of  alcohol  and  one  part  of  ether,  to  remove  indigo-gluten  and 
indigo-red.  The  residue  is  then  extracted  with  about  30  c.c.  of  strong 
sulphuric  acid  for  about  tw^o  hours  at  80°,  the  apparatus  being  sus- 
pended inside  an  air-bath.  The  solution  is  diluted  with  water  tO' 
1  litre,  and  100  c.c.  is  diluted  with  400  c.c.  of  water  and  titrated 
with  potassium  permanganate  which  has  been  carefully  checked  with 
pure  indigotin  under  exactly  the  same  conditions.  L.  de  K. 

Estimation  of  Crude  Fibre.  By  Y.  Stein  (Exver.  Stat.  Eecord, 
5,  613—614  ;  from  Ugeskr.f.  Landmand,  39,  706— 707).— The  method 
for  estimating  crude  fibre  in  cereals  is  as  follows.  The  finely  ground 
sample  is  freed  from  carbohydrates  by  treatment  with  malt  decoction 
and  subsequent  washing  with  water;  it  is  then  treated  with  cold 
aqueous  soda  (1  per  cent.),  after  which  it  is  washed  and  treated 
with  1  per  cent,  hydrochloric  acid,  when  it  is  allowed  to  settle.  The 
residue  is  washed,  transferred  to  a  weighed  filter  (free  from  ash), 
washed  with  alcohol  and  ether,  dried,  and  weighed.  Nitrogen  and 
ash  are  determined,  and  the  amounts  deducted.  The  results  obtained 
are  higher  than  those  furnished  by  the  Weende  method.  Samples  of 
barley  were  found  to  contain  9'26  to  14*08  per  cent,  of  crude  fibre. 

K  H.  M. 
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Refraction  Constants  of  Carbonyl  Compounds.    By  R.  Nasini 

and  F.  Anderlini  {Gazzetta,  24,  i,  157 — 169). — The  exceptionally- 
high  molecular  refraction  of  nickel  tetracarbonyl  was  attributed  by 
JVlond  and  Nasini  (Abstr.,  1891,  1322)  to  the  octavalency  of  the 
nickel  in  this  compound.  Gladstone,  however,  is  of  opinion  that  the 
very  high  molecular  refraction  of  ferropectacarbonyl  (Abstr.,  1893, 
ii,  254)  is  due  to  the  peculiar  arrangement  of  the  carbonyl  groups, 
and  not  to  the  presence  of  decavalent  iron.  The  authors  have 
measured  the  refraction  constants  of  several  carbonyl  compounds,  in 
order  to  ascertain  whether  the  presence  of  a  number  of  carbonyl 
groups  in  a  molecule  causes  an  abnormal  increase  in  the  molecular 
nfractlon  similar  to  that  observed  by  Zecchini  in  the  case  of  the 
phenylamines  (this  vol.,  ii,  2). 

The  measurements  were  made  for  the  ray  Ha,  and  the  results  are 
summarised  in  the  following  table. 


^^"^a  -  1 

^.H«-l       . 

Substance. 

d 

(yUH«'  +  2)0? 

Observed. 

Calculated. 

Observed, 

Calculated. 

48-27 
34-38 
49-79 

83-87 

95  57 

67-46 
86-48 

46-80 
34-60 
49-80 

82-80 

93-8 
66-00 

27  98 
20  88 
29  96 

49-04 

55-23 

39-78 
48  91 

27-28 

Diacetjl      

20  84 

Dipropinnyl 

29-96 

Tetrachlorotetraketohexa-  "1 
methylene / 

Dibromodichlorotetraketo-  1 
hexametliylene / 

lieuconic  acid 

48-32 

54-18 
38-60 

Potassium  croconate 

The    refractiim    constants    of    quinone,    tetrachlorotetraketohexa- 

methylene,   CCl2</-.Q.pQ>CCl2,  and  dibromodichlorotetraketohexa- 

methylene  were  measured   in  benzene  solution;    leuconic  acid  and 
potassium  croconate  were  examined  in  aqueous  solution. 

Leuconic  acid  combines  with  5  mols.  of  water  of  crystallisation  or 
combination  ;  in  aqueous  solution  it  seems  to  possess  the  constitution 

C(0H)2<  '  \  since  the  molecular  refractions  calculated 

C(OH)./C(OH).i 
for  this  formula  which  are  given  in  the  above  table  agree  closely 
with  the  observed  values. 

If  the  atomic  refraction  of  potassiam  is  taken  as  81 — the  value 
deduced  by  Gladstone  from  the  refraction  of  potassium  salts— the 
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calculated  molecular  refraction  of  potassium  croconate  becomes  5820 

for  the  formula  P^!^^: ;  the  atomic  refraction  of  potassium  must  be 

a 
taken  as  22*5  for  the  simple  formula  and  12'40  for  the  /j?  formula  if  the 
ordinary  constant  is  assif^ned  to  the  carbonjl  groups.  The  authors 
attribute  the  abnormally  high  molecular  refraction  of  this  substance 
to  the  metal  alone,  since  the  measurements  made  on  the  other 
carbonyl  compounds  show  that  the  presence  of  several  carbonyl 
groups  causes  no  abnormal  increase  in  the  molecular  refraction.  They 
do  not  deny  that  the  anomalous  results  obtained  with  such  com- 
pounds may  be  partly  due  to  the  measurements  being  sometimes 
made  in  solution,  as  supposed  by  Perkin  (Trans.,  1892,  800). 

W.  J.  P. 

Refraction  Constants  of  Furfurylic  Alcohol  and  of  Pyro- 
mucic  acid  and  its  Salts.  By  a.  Gennari  (Gazzetta,  24,  i,  246— 
255;  compare  following  abstract). — The  author  has  determined  the 
refraction  constants  of  furfurylic  alcohol  and  of  pyromucic  acid, 
(HPy),  and  several  of  its  ethereal  salts,  for  the  lines  Ha,  H/s,  Hy,  and 
1).  The  results  for  the  ray  Ha  are  summarised  in  the  following 
table. 


Substance. 


Furfurvlio  alcohol. 

HPvinHoO 

„       EtOH  . .  . . 

M  ePy 

EtPy   

PrPy 

CHMegPy 

CMegPy    


Temp. 


.f'n^ 


22 

■r  \ 

22 

•6 

23 

•5 

21 

•4 

20-8 

25 

•9 

23 

7 

27 

•5 

42*2 

44-02 

45-1 

51-57 

59-4 

67-3 

67-0 


fKhl^f  2) 


24-75 

26-18 

27-1 

30  -50 

35-29 

39-95 

39-90 

4i-6 


Atomic  refraction 

of  the  furfurylic 

oxygen. 


From  fi. 

2 

•6 

2 

82 

3 

•9 

3 

•77 

3 

•14 

3 

•3 

3 

•09 

3 

•44 

From  p} 


0-97 
2-14 
2  14 
2-74 
1-90 
2^13 
2^23 
2^18 


The  constants  for  pyromucic  acid  were  determined  in  a  3  2G4  per 
cent,  aqueous  solution  and  in  alcoholic  solutions  containing  ]9"522 
and  25 '06  per  cent. ;  the  values  of  the  latter  solution  are  consider- 
ably higher  than  those  for  ths  other  two,  which  are  given  in  the 
table.     The  other  substances  were  examined  in  the  pure  state. 

W.  J.  P. 


Refraction  Constants  of  Oxygen,  Sulphur,  and  Nitrogen  in 
Heterocyclic  Nuclei.  By  R.  Nasini  and  G.  Carrara  (Gazzetta,  24, 
i,  256 — 290), — The  authors  have  determined  the  refraction  constants 
of  a  number  of  substances  containing  oxygen,  sulphur,  or  nitrogen  in 
a  closed  chain  for  the  rays  Ho,  H^s,  Hy  and  D.  The  results  for  the 
line  Ha  are  tabulated  below. 
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Substance. 


Furfuran 

1  :  4-dinietliylf  urf  uran. .  . . 

Thioplien 

1  :  4-dimetlijltliioplieii   . . . 

Pyrroline 

1  :  4-dimethylpyrroline  .  . . 

Pyridine 

Picoline 

•Quinoline 

Isoquinoline 

Piperidine 

Coniine 

2-Methylpyrazole 

3  :  5-Dimethylpjrazole     . . 
l-Phenyl-3 : 4-climethylpyr- 

azole 
1:4:  5-Plienylniethyl- 

ethylpjrazole 
i  :  4  : 3  :  5-Plienyldimetliyl- 

ethyJpyrazole 


21 

•6 

17 

•7 

25 

•1 

19 

•0 

21 

•0 

19 

•8 

]2 

•4 

20 

•0 

21 

•4 

23 

•8 

23 

•0 

13 

7 

25 

7 

19 

•4 

22 

0 

19 

•8 

>iU   —   1 


30-46 
46-75 
41-40 
57  -87 
35-09 
50-83 
40-72 
48-78 
73-03 
72-30 
44-46 
67-86 
39-32 
48-02 
92-12 

101 -63 

107  -59 


{l£^  +  2)d 


18-42 
28-01 
24-18 
34-02 
21-39 
29-90 
23-87 
28-54 
41-38 
40-01 
26-55 
40-51 
23-20 
28-39 
53-09 

58-53 

62-17 


Atomic  refrac- 
tion of  the  S,  ]S^, 
or  O  in  the 
nucleus. 


For  fi. 


For 


-46 

0- 

•55 

1- 

-40 

6- 

•67 

7- 

•79 

1- 

-33 

2- 

•42 

2- 

-88 

2- 

•33 

4- 

•59 

4- 

•16 

2- 

•76 

2- 

-56 

2- 

-11 

2- 

-96 

3^ 

•91 

3^. 

•09 

3^( 

-78 
•25 
•54 
•26 
-86 
-10 
■73 
•82 
•66 
•29 
•71 
-99 
•63 
•94 
•10 

•54 


The  values  given  for  thioplien  are  calculated  from  Nasini  and 
Scala's  numbers  (Abstr.,  1887,  754).  3  :  5-Diraetbylpjrazole  was 
examined  in  an  11^209  per  cent,  benzene  solution,  but  all  the  other 
.compounds  were  examined  in  the  pure  state.  The  authors  give  a  full 
discussion  of  the  results,  and  consider  that  they  support  the  conclu- 
sion that  heterocyclic  nuclei,  like  furfuran,  pyrazole,  &c.,  have  a 
oentric  constitution  similar  to  that  which  is  by  some  attributed  to 
benzene.  W.  J.  P. 

Constitution  of  Benzene.  Refraction  Constants  and  Mole- 
cular Volumes  of  Benzene  Derivatives.  By  J.  W.  Bruhl  (/.  pr. 
Ghein.,  [2],  49,  201—294;  Ber.,  27,  1065— i083).  See  this  vol., 
i,  366. 

Spectra  of  Tin,  Lead,  Arsenic,  Antimony,  and  Bismuth.    By 

H.  Kayser  and  C.  Runge  {Ann.  Fhjs.  GJiem.,  [2],  52,  93—118).— 
Of  the  elements  of  the  fourth  and  fifth  groups  of  the  periodic 
system,  only  a  few  can  be  utilised  for  spectroscopic  measurements. 
Germanium  and  the  rare  earths  cannot  be  obtained  in  sufficient 
quantity  or  purity,  carbon  and  silicon  give  only  very  few  lines,  and 
nitrogen  and  phosphorous  no  lines  at  all.  The  authors  have  therefore 
confined  their  observations  to  tin  and  lead  in  the  fourth,  and  arsenic, 
antimony,   and    bismuth  in  the    fifth  group,   the    method   employed 


bein< 


tliat  described  in  former  communications  (Abstr.,  1893,  ii,  313). 

24—2 
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Begularities  similar  to  those  observed  in  t"he  spectra  of  other 
metals  belonging  to  the  same  groups  in  the  periodic  system  were  not 
discovered,  as  the  lines  do  not  arrange  themselves  in  series.  There 
are,  however,  in  all  these  spectra  groups  of  lines  which  are  repeated  at 
least  three  times  over,  and  between  which  there  are  constant  differ- 
ences in  the  vibration  periods.  H.  C. 

Absorption  Spectra  of  Cupric  Bromide.  By  P.  Sabatier 
(Compt.  rend.,  118,  1042 — 1045). — The  author  has  examined  the 
absorption  spectra  of  solutions  of  copper  bromide  of  different  concen- 
trations. Very  concentrated  solutions  are  extremely  opaque  and  only 
admit  of  examination  in  layers  of  less  than  1  mm.  in  thickness.  The 
absorption  spectra  of  such  solutions  is  similar  to  that  of  solutions  of 
the  salt  in  alcohol.  The  absorption  for  these  solutions  is  greatest  in 
the  green,  and  transmission  is  at  a  maximum,  in  the  red.  As  the 
solutions  are  diluted,  the  absorption  in  the  green  decreases  and  that 
in  the  red  increases,  until  with  very  dilute  solutions,  absorption  is  ab 
a  maximum  in  the  red  and  very  slight  in  the  green.  H.  C. 

Variation  of  Rotatory  Power  under  the  Influence  of  Tem- 
perature. By  A.  Le  Bel  (Compt.  rend.,  118,  916—918). — In  order 
to  avoid  the  probable  presence  of  aniylic  alcohol,  the  author  has  pre- 
pared amylic  isobutylic  ether  by  the  action  of  amylic  chloride  on 
sodium  isobutoxide.  The  product  thus  obtained  gives  the  following 
rotations  in  a  column  200  mm.  long. 

f 65°  15°  -42° 

Rotation +1°  28'         -f  1°  13'         +W 

Methylic  lactate  shows  similar  variations. 

f ,...         100°  15°  -23° 

Rotation -4°  27'         -4°  2'         -2°  41' 

All  the  compounds  actually  known  to  have  variable  rotatory  power 
are  compounds  in  which  the  asymmetrical  carbon  atom  is  united  only 
with  a  single  radicle  containing  an  atom  of  oxygen  united  with 
another  radicle.  When,  on  the  other  hand,  the  asymmetrical  carbon 
is  united  with  two  radicles  of  similar  constitution,  the  variations  of 
the  rotatory  power  become  almost  nil.  The  rotatory  power  of 
methylic  tartrate,  for  example,  varies  considerably  with  the  tempera- 
ture, whereas  the  rotatory  power  of  methylic  valeryltartrate  is 
]>ractically  constant,  and  the  tetra-substituted  ethereal  salts  of  tartaric 
acid  show  no  variations  between  10°  and  100°. 

With  a  view  to  ascertain  whether  these  variations  are  due  to 
polymerisation  or  to  changes  in  the  internal  structure  of  the  mole- 
cules, Ramsay  has  determined  the  molecular  weights  of  some  of  the 
compounds.  Propyl  glycol  has  a  quadruple  molecular  weight  at  the 
ordinary  temperature  and  a  double  molecular  weight  above  100°,  but 
the  rotatory  power  does  not  vary.  Ethylic  tartrate  has  a  simple 
molecule  at  about  100°,  but  probably  polymerises  at  low  temperatures, 
when  the  rotatory  power  is  much  lower.  Amylic  isobutylic  ether, 
however,  has  a  simple  molecule  between  -—23°  and  +125°,  and  hence 
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the  variations  in  rotatory  power  observed  by  tbe  author  and  by 
Colson  must  be  due  to  internal  changes. 

The  facts  can  only  be  reasonably  explained  by  assuming  that  the 
univalent  unions  become  immobile  at  low  temperatures,  the  molecule 
undergoing  a  kind  of  internal  congelation.  0.  H.  B. 

The  Voltaic  Chain.  By  H.  M.  Goodwin  {Zeit.  physikal.  Ghem  , 
13,  577 — 656). — The  author  describes  experiments  made  to  test  the 
validity  of  the  law,  that  the  potential  difference  between  a  metal  and 
a  solution  depends  on  two  constants — (1)  a  constant  for  the  metal, 
(2)  the  cathion  concentration  of  the  solution.  Two  cases  are  con- 
sidered: when  the  solution  is  (i)  that  of  a  salt  of  the  electrode, 
(ii)  that  of  a  sparingly  soluble  salt  of  the  electrode  in  the  presence  of 
a  soluble  salt  containing  the  same  anion.  The  cause  of  the  difference 
of  potential  is  considered  to  be  the  emanation  of  ions  from  the  metal 
into  the  solution  until  the  ion  pressure  (p),  together  with  the  electro- 
static attraction  of  the  metal  for  the  ions  — f{s) — ,  is  equal  to  a  value 
P,  constant  for  the  metal.  If  the  pressure  p  were  originally  greater 
than  P,  then  the  metallic  ions  would  be  deposited  upon  the  metal 
until  p  —  f{s)  =  P ;  f(s)  being  in  this  case,  of  course,  a  repulsive 
force.  Starting  from  this  view,  and  equating  the  change  of  volume 
energy  to  that  of  electric  energy,  a  value  is  obtained  for  the  potential 
difference.  As  in  the  experiments,  the  E.M.P.  of  a  cell  with  the  same 
electrodes  in  different  solutions  was  employed,  the  final  equation  is 

independent  of   P;    E.M.F.  = 'lege — ,   where   Ue  is   valency   cf 

metal,  pi  and  pz  the  ion  pressure,  and  e^  the  electric  equivalent 
96,450  coulombs.  A  number  of  experiments  follow  with  a  chain  of 
the  nature  of  Case  I — thallium,  thallium  chloride,  and  potassium 
nitrate,  thallium  chloride  and  j)otassium  chloride,  thallium — and  the 
observed  values  agree  well  with  these  calculated  by  the  formula 
developed,  as  is  also  the  case  when  the  salts  of  other  metals  are  sub- 
stituted for  those  of  potassium.  For  the  consideration  of  Case  II, 
two  chains  of  zinc,  zincic  chloride,  mercurous  chloride,  mercury,  with 
varying  concentrations  are  opposed,  and  the  observed  and  calculated 
values  compared  and  found  concordant.  A  number  of  changes  are 
made  which  should  theoretically  have  no  effect  on  the  E.M.P. ,  such  as 
substitution  of  bromides  for  chlorides,  of  silver  and  silver  chloride  for 
mercury  and  mercurous  chloride,  &c.,  and  the  results  found  as  pre- 
dicted. In  the  third  portion  of  the  communication,  the  author  points 
out  a  method  for  the  determination  of  the  solubility  of  salts  by  the 
measurement  of  the  E.M.F.,  and  the  results  thus  obtained  are  compared 
with  those  deduced  by  other  methods.  In  the  case  of  very  insoluble 
salts,  such  as  silver  iodide,  very  different  results  are  obtained  by  the 
different  methods.  The  author  considers  the  E.M.F.  method  the  best 
when  the  solubility  is  below  0*1  X  10"*,  but  for  higher  solubilities 
he  regards  the  conductivity  method  as  preferable.  L.  M.  J. 

Copper  Electrolysis  in  a  Vacuum.  By  W.  Gannon  (Proc. 
Boy.  iSoc.^  55,  (j6 — 83). — It  is  known  that  copper  sulphate  in  solution 
does  not  conform  rigorously  to  the  simple  form  in  which  Faraday's 
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law  of  electrolysis  is  generally  expressed,  and  it  has  been  shown  by 
Gray  that  the  copper  deposit  is  heavier  the  higher  the  current  density 
and  the  lower  the  temperature,  an  explanation  of  this  being  given  in 
the  fact  that  copper  dissolves  to  a  very  appreciable,  although  variable, 
amount  in  solutions  of  copper  sulphate.  According  to  Schuster,  it  is 
probably  the  oxygen  of  the  air  present  in  the  solution  that  causes  this 
chemical  corrosion,  and  hence  it  was  of  interest  to  examine  if  any 
difference  could  be  found  betv^een  the  weights  of  the  deposits  of  two 
copper  voltameters,  one  of  which  would  be  placed  in  a  vacuum. 

The  author  shows  that  with  two  copper  voltameters  containing 
freshly  made  neutral  solution  of  copper  sulphate,  one  of  which  is 
under  reduced  pressure,  the  other  conditions  being  comparable,  the 
copper  deposit  in  the  partial  vacuum  is  higher  than  the  deposit  under 
the  atmospheric  pressure,  but  the  percentage  difference  is  not  con- 
stant. If  a  little  free  sulphuric  acid  be  added  to  the  air  solution,  the 
percentage  difference  is  more  constant  and  higher  than  before.  The 
addition  of  acid  to  both  voltameters  causes  the  percentage  difference 
to  be  constant  within  experimental  errors.  Under  this  last  condition, 
for  current  densities  above  001  ampere  per  sq.  cm.  of  active  cathode^ 
there  is  no  practical  difference  between  the  two  deposits,  but  for 
densities  below  001  ampere  per  sq.  cm.,  the  vacuum  deposit  is  very  ap- 
preciably higher  than  the  air  deposit.  A  curve  drawn  representing  the 
deposits  obtained  in  a  vacuum  at  different  current  densities  is  more 
regular  than  the  air  curves,  and  for  densities  below  O'Ol  ampere  per 
sq.  cm.  is  approximately  a  straight  line.  H.  C. 

Specific  Heats  and  Latent  Heats  of  Change  of  State  of  Solid 
Silver  and  Copper  Sulphides  and  Selenides.  By  M.  Bellati 
and  S.  LussANA  (Zeit.  Kryst.  Mm.,  23,  167—170;  from  AtH  Istit. 
Venet  (6),  7,  1051). — The  remarkable  anomalies  in  the  electrical  re- 
sistances of  silver  and  copper  selenides  at  different  temperatures 
observed  by  the  authors  (Atti  Istit.  Venet.  (6),  6,  189)  have  led 
them  to  investigate  the  rate  of  heating  and  cooling  of  the  sulphides 
and  selenides  having  the  composition  CU2S,  AggS,  Cu2Se  and  AgzSe  ;  it 
was  thereby  ascertained  that  these  substances  change  into  physically 
isomeric  forms  at  definite  temperatures.  The  change  is,  of  course,  ac- 
companied by  the  development  or  absorption  of  heat,  and  the  different 
physical  modifications  have  different  specific  heats.  The  following 
table  gives  the  heat  of  conversion,  X,  in  small,  mean  calories,  and  the 
two  specific  heats,  7  just  below  the  temperature  of  change  t,  and  71 
just  above  that  temperature. 


Substance. 

t. 

A. 

7- 

7i- 

CugSe. . .  - 

110° 
133 
103 
175 

5-405 
5-641 
5  -630 
3-843 

0  -09805 
0-06836 
0  -13165 
0  -08914 

0-08505 

AgsSe 

0  -06843 

CuoS 

0-15330 

AffoS 

0  -08364 

The   anomalous  changes  in  the  electrical  resistances  of  these  sub- 
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stances  with  temperature  are  thus  explained  by  their  peculiar  behaviour 
towards  heat ;  it  is  noteworthy  that  the  electrical  resistance  and  the 
specific  heat  of  silver  sulphide  have  constant  values  from  79"  to  175°, 
the  temperature  at  which  change  of  state  occurs.  W.  J.  P. 

Fusibility  of  Mixtures  of  Salts.  By  H.  Le  Chatelier  {Gompt. 
rend.,  118,  800 — 804). — Mixtures  of  salts  capable  of  forming  doable 
salts  correspond  with  aqueous  solutions  of  salts  which  form  hydrates, 
and  the  author  has  previously  shown  that,  in  the  case  of  the  latter,  each 
different  compound,  or  each  different  state  of  the  same  compound, 
has  a  distinct  curve  of  solubility.  It  follows  that  salts  capable  of 
forming  a  single  definite  compound  will  have  a  curve  of  fusibility 
consisting  of  three  parts,  one  corresponding  to  the  crystallisation  of 
one  of  the  salts,  the  second  to  the  crj'stallisation  of  the  other  simple 
salt,  and  the  third  to  the  crystallisation  of  the  double  salt.  The 
curves  of  the  two  single  salts  have  the  same  form  as  if  the  double 
salt  did  not  exist.  The  curve  of  the  latter  necessarily  has  a  different 
form  ;  its  highest  temperature  of  crystallisation  is  that  which  corre- 
sponds with  its  simple  fusion,  but  this  diminishes  gradually  when 
increasing  quantities  of  one  or  other  of  the  constituent  salts  are  added, 
and  tends,  in  the  two  cases,  to  approach  absolute  zero  when  the  pro- 
portion of  one  or  other  of  the  single  salts  tends  to  become  nil.  The 
three  curves,  when  taken  in  pairs,  show  a  certain  number  of  points 
of  intersection  which  limit  the  available  parts  of  the  curves.  The 
portions  corresponding  with  a  state  of  stable  equilibrium  are  necessarily 
those  which,  for  a  given  mixture,  correspond  with  the  highest  tempera- 
ture of  crystallisation,  in  those  cases,  at  least,  where  crystallisation  is 
accompanied  by  a  development  of  heat.  The  crystallisation  of  the 
double  salt  may  take  place  between  limits  more  or  less  extended, 
according  to  the  relative  position  of  the  three  curves,  or  even  may  not 
take  place  at  all  if  its  curve  is  entirely  below  those  of  the  two  simple 
salts.  When  part  of  the  curve  of  the  double  salt  is  above  that  of  the 
single  salts,  sometimes  its  summit  (which  corresponds  with  the  melting 
point  of  the  isolated  double  salt)  will  be  on  the  stable  part  of  the 
curve,  and  in  this  case  the  double  salt  can  be  fused  without  decom- 
posing; if,  however,  the  summit  is  outside  the  stable  part  of  the 
curve,  the  fusion  of  the  double  salt  is  accompanied  by  precipitation  of 
one  of  the  constituents.  The  first  case  has  been  observed  with  some 
aqueous  solutions,  but  is  quite  exceptional  ;  the  second  case  is  that  of 
the  majority  of  saline  hydrates  which  can  be  formed  in  aqueous 
solutions. 

Curves  are  given  for  lithium  potassium  carbonate  and  for  sodium 
phosphoborate  respectively.  The  former  contains  equal  equivalents 
of  its  constituents,  is  perfectly  crystalline,  and  shows  strong  double 
refraction  ;  the  latter  has  no  action  on  polarised  light.  The  mixture 
of  lithium  and  potassium  carbonates  shows  supersaturation,  which 
allows  the  curve  of  the  double  salt  to  be  prolonged  beyond  that  of 
potassium  carbonate,  a  result  analogous  to  that  which  would  be 
obtained  if  a  solution  of  sodium  chloride  could  be  cooled  below  the 
freezing  point  of  its  cryohydrate  or  eutectic  mixture  without  solidi- 
iication  taking  place.  C.  H.  B. 
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An  Improved  Specific  Gravity  Bottle.  By  H.  Louis  {J.  Soc. 
Chem.  lud.,  1894,  322— 323).— The  new  bottle  differs  from  the 
ordinary  type  only  in  that  the  stopper  is  longer  than  usual,  and  is 
graduated,  whilst  a  light  glass  cap  is  ground  to  fit  accurately  over 
the  neck  of  the  bottle,  and  thus  to  prevent  the  loss  by  evaporation 
that  otherwise  occurs  during  weighing,  &c.  It  is  filled  in  the  usumI 
way;  the  neck  and  stopper  are  then  rapidly  wiped  dry,  the  cap  is  put 
on,  and  the  body  of  the  bottle  dried.  When  weighing  the  bottle,  any 
variation  in  the  height  of  the  column  of  liquid  in  the  capillary  tube 
must  be  read  off  on  the  graduations,  which  may  be  to  any  convenient 
scale  ;  the  author's  graduations  are  vV  i^-  apart,  corresponding  with 
_^_  grain  of  water.  It  is  an  easy  matter  to  calibrate  the  tube  and  io 
make  the  necessary  corrections.  The  capped  bottle  can  be  left  for  a 
long  time  without  diminishing  in  weight  through  evaporation  taking 
place.  L.  DE  K. 

Rate  of  Diffusion  of  some  Electrolytes  in  Alcohol.    By  W. 

Kawalki  (A7in.  Phys.  Chem.,  [2],  52,  166— 190).— In  this,  the"  first 
portion  of  the  author's  communication,  the  method  of  experimenting, 
which  is  similar  to  that  of  Scheffer  (A.bstr,,  1888,  1144),  is  described. 
The  application  of  Stefan's  tables  for  calculating  the  diffusion  co- 
efficient is  considered,  and  a  modification  given,  which  is  better  suited 
to  the  author's  arrangement.  H.  C. 

Densities  of  Solutions  of  Soda  and  Potash.  By  S.  U.  Picker- 
ing (Phil.  Mag.,  [5],  37,  359 — 375). — The  only  existing  data  as  to 
the  densities  of  these  solutions  are  very  inaccurate  and  antiquated. 
In  the  present  series,  the  mean  experimental  error  is  0*0000063.  The 
results  with  soda,  which  extend  from  50  per  cent,  downwards  and 
apply  to  a  temperature  of  15°,  when  plotted  form  a  figure  which  is 
eminently  complex,  and  shows  eight  breaks,  several  of  which  are 
very  well  marked.  Of  these,  six  occur  at  points  corresponding  with 
the  hydrates  already  isolated  by  the  author  (Trans.,  1893,  890)  ;  the 
other  two,  which  occur  in  weak  solutions,  correspond  with  the  only 
two  breaks  found  in  the  freezing  point  figure.  A  drawing,  showing 
the  above-mentioned  breaks,  attributes  to  the  points  an  apparent 
error,  agreeing  almost  absolutely  with  the  known  experimental  error, 
whereas  a  drawing  of  a  similar  degree  of  complexity,  placing  the 
breaks  elsewhere,  gives  an  apparent  error  6'6  times  greater  than  the 
experimental  error,  and  drawings  obliterating  every  alternate  break 
give  errors  18  to  33  times  greater.  The  results  with  potash  form  a 
simpler  figure,  and  indicate  somewhat  uncertainly  the  existence  of 
four  breaks,  one  of  which  corresponds  with  the  recently  isolated 
tetrahydrate.  S.  U.  P. 

Solubility  of  Mercuric  Haloids  in  Carbon  Bisulphide.    By 

H.  Arctowski  (Zeit.  anorg.  Chem.,  6,  260 — 267). — The  .sdubility  of 
mercuric  chloride,  bromide,  and  iodide  in  carbon  bisulphide  has  been 
determined  between  —10°  and  +30°,  and  the  results  plotted  against 
the  temperature.  The  curve  in  each  case  consists  of  two  straight 
lines,  and  indicates  that  the  solubility  increases  with  the  temperature 


GENERAL  AND   PHYSICAL   CHEMISTRY.  309 

at  a  constant  rate  until  a  certain  point  is  reached,  after  which  it 
increases  at  a  greater,  but  still  constant,  rate.  The  solubility  of  the 
iodide  is  greater  than  that  of  the  bromide,  and  increases  with  tlie 
temperature  at  a  greater  rate;  the  same  is  true  of  the  bromide  ns 
compared  with  the  chloride.  The  points  of  change  of  curvature  of 
the  three  curves  lie  approximately  on  a  straight  line ;  the  lower  parts 
of  the  three  curves  intersect  approximately  in  a  ]3oiiit  on  the  axis  of 
temperatures,  and  they  diverge  almost  at  equal  a-ngles  ;  and  the 
straight  line  passing  through  the  two  points,  given  by  special  deter- 
minations of  the  solubility  of  the  iodide  at  —21°  and  at  —76°,  inter- 
sects the  axis  of  temperatures  at  a  point  almost  coincident  with  the 
freezing  point  of  the  solvent. 

Carbon  })isulphide  has  no  tendency  to  form  molecnlar  compounds 
with  mercuric  haloids,  and  it  is  thus  impossible  to  account  for  the 
breaks  of  continuity  in  the  above-mentioned  curves  in  the  same  wrsy 
as  is  done  when  the  breaks  in  the  curve  of  solubility  of  sulphuric  acid 
in  water  are  assumed  to  be  due  to  the  existence  of  definite  hydrates, 
some  of  which  it  is  possible  to  isolate.  The  author  seems,  indeed, 
to  regard  these  hydrates  as  eifects,  rather  than  causes,  of  the  pheno- 
menon of  solution.  He  looks  on  a  solution  as  an  ill-defined  molecular 
compound  between  solvent  and  dissolved  substance,  and  supposes 
that,  when  one  thing  does  not  dissolve  in  another,  it  is  because  the 
two  substances  are  incapable  of  forming  such  compounds.  The 
language  of  the  paper  is  somewhat  obscure  on  these  points,  probably 
due  to  its  being  a  translation.  C.  F.  B. 

Velocity  of  Hydrolysis  of  Methylic  Acetate  by  Water.     By 

J.  J.  Van  Laar  (Zeit.  yhijsikal.  Chevi.,  13,  736 — 756). — ^The  vulne  for 
the  electrolytic  dissociation  of  water,  obtained  by  Wijs  (Abstr.,  1893, 
ii,  364)  from  experiments  on  the  hydrolysis  of  methylic  acetate  is 
considerably  less  than  that  obtained  by  Bredig,  Walker,  and  Ostwald 
by  other  methods.  The  author  first  deduces  an  expression  for  the 
quantity  of  ethereal  salt  hydrolysed  as  a  function  of  the  time,  and 
also  for  the  point  of  least  velocity,  and  compares  the  results  with 
Wijs'  experiments,  and  is  of  the  opinion  that  the  value  obtained  by 
Wijs,  1"2  X  10~',  must  be  regarded  as  the  most  probable  value  and  be 
accepted  until  more  accurate  determinations  are  made. 

L.  M.  J. 
Velocity  of  Reaction  between  Ethylic  Iodide  and  Sulphide. 
By  G-.  Carrara  {Gazzetta,  24,  i,  170 — 179). — The  reaction  between 
ethylic  iodide  and  ethjlic  sulphide  is  represented  by  the  equation 
Et2S  +  EtI  =  SEtgl,  triethylsulphine  iodide  being  formed.  The 
reaction  is  consequently  of  the  second  order,  and  should  be  repre- 
sented by  the  equation  -  =  C(A  —  a:)(B  —  a*),  where  A  and  B  are 
dt 

the  molecular  quantities  of  the  interacting  substances,  x  the  amount 
of  substance  transformed  during  the  time  t,  and  C  a  constant.  If  the 
interacting  materials  are  employed  in  equivalent  proportion,  A  and  B 

become  equal,  and,  on  integrating,  it  is  seen  that  ~~ ~    is    con- 

stant. 


310 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  weighed  mixture  of  efchylic  sulphide  and  iodide  in  molecular 
proportion  was  placed  in  a  closed  tube,  heated  to  the  desired  tempera- 
ture for  a  known  time,  and  then  plunged  into  ice  ;  the  contents  of 
the  tube  were  filtered  after  adding  ether,  and  the  triethylsulphine 
iodide  titrated  in  aqueous  solution  against  standard  silver  nitrate. 
The  constant  given  above  was  thus  found  to  beO'OOOlB  at  41°,  O'()0034? 
at  66°,  and  0*0001 4  at  80°,  the  individual  numbers  for  the  two  lower 
temperatures  agreeing  fairly  well.  The  results  obtained  at  80°  are 
not  altogether  satisfactory,  owing  to  the  partial  decomposition  of  the 
triethylsulphine  iodide  at  that  temperature ;  at  100°,  very  little  of  the 
sulphine  was  obtained,  only  0*65  per  cent,  of  it  remaining  undecom- 
posed  after  990  minutes. 

The  presence  of  water  considerably  accelerates  the  action,  and  the 
above  equation  no  longer  holds,  the  system  not  being  homogeneous. 
The  author  attributes  this  accelerating  action  to  the  greater  stability 
possessed  by  the  triethylsulphine  iodide  when  partially  dissociated  in 
aqueous  solution  than  when  in  the  pure  state.  W.  J.  P. 

Effect  of  Neutral  Solvents  on  the  Velocity  of  Formation  of 
Triethylsulphine  Iodide.  By  a.  Carrara  (Gazzetta,  24,  i,  180— 
189  ;  compare  preceding  abstract). — The  velocity  of  reaction  between 
ethylic  iodide  and  sulphide  in  solution  changes  as, the  solvent  em- 
ployed is  changed.  The  following  table  shows  the  factors  by  which 
the  velocity  increases  on  the  addition  of  various  neutral  organic 
solvents,  the  velocity  coefficient  0-00034  at  66°  (see  preceding  abstract) 
being  taken  as  unity. 


Solvent. 

At  66°. 

At  78°. 

At  100°. 

MeOH,  1  mol 

15-3 

7-6 
4-7 
41 

50-9 

16-5 

12-9 

7-6 

60-3 

MeOH,  1  vol 

273  1 

MeOH,  2  vols 

181  -7 

MeOH,  4  vols 

107  -6 

EtOH,  1  vol 

CHgEt-OH,  1  vol 

1             42-9 
1             24-7 

CHMecOH,  1  vol 

COMes,  1  vol 

i               0-44 

1 

It  will  be  seen  from  the  table  that  alcohols  increase  the  speed  of 
the  reaction,  whilst  acetone  decreases  it ;  the  action  does  not  proceed 
in  presence  of  benzene  or  ether.  The  author  agrees  with  Menschut- 
kin  that  the  cause  of  the  different  eifects  of  various  solvents  on  the 
velocity  of  reaction  is  not  a  physical  one,  but  must  be  sought  in  the 
chemical  constitution  of  the  solvents  themselves.  W.  J.  P. 

Atomic  Weights.  By  J.  Thomsen  (Zeit.  physikal.  Chem.,  13, 
726 — 736). — The  paper  contains  recalculations  of  the  atomic  weights 
as  obtained  from  Stas'  experiments  and  referred  to  0  =  16.  Silver 
is  fii-st  calculated  from  five  independent  methods,  and  the  mean  value 
Oa/Ag  =  0  444733  obtained,  whence  Ag  =  107'9299.  From  the 
value  of  silver,  the  numbers  for  chlorine,  bromine,  and  iodine   are 
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obtained,  and  from  these,  these  for  other  elements,  the  results  being 
contained  in  the  accompanying  table,  together  with  Stas'  own 
numbers  and  those  recalculated  by  Van  der  Plaats. 

Stas.  Thomsen.  Van  der  Plaats. 

Ag 107-930  107-9:299  107-9244 

CI 85-4o7  35-4494  35-4565 

Br. 79-952  79-9510  79-9548 

1 126-850  126-8556  126-8494 

S 32-074  32-0606  32-0590 

Pb 206-934  206-9042  206-9308 

K 39-1425  39-1507  39-1403 

Nf. 23-0455  23-0543  23-0443 

Li 7-022  7-0307  7-0235 

N 14-055  14,-0396  140519 

The  author  then  points  out  that  his  numbers  are  preferable  to 
those  of  Yan  der  Plaats,  inasmuch  as  they  reproduce  the  original 
experimental  numbers  with  a  higher  degree  of  accuracy,  the  average 
difference  from  the  experimental  ratios  being  only  one-sixth  of  that 
obtained  by  the  use  of  Van  der  Plaats'  numbers,  while  further  the 
differences  are  more  uniformly  distributed  amongst  the  positive  and 
negative  signs.  The  value  for  hydrogen  as  calculated  from  the  ratio 
NH3/HCI  (this  vol.,  ii,  277)  with  the  above  values  for  nitrogen  and 
chlorine  becomes  H  =  0-9992.  L.  M.  J. 

Apparatus  for  Distillation  in  a  Vacuum.  By  F,  Anderlinj 
(Gazzetta,  24,  i,  190 — 191). — A  somewhat  complicated  glass  appa- 
ratus for  use  in  distillation  under  reduced  pressure  is  described  and 
figured  ;  it  consists  of  a  bell  jar,  into  the  neck  of  which  is  ground  a 
stopper  through  which  passes  an  adapter  for  taking  the  end  of  the 
condenser.  The  bell  jar  contains  the  vessels  for  collecting  the  distil- 
late, and  may  be  turned  round  in  order  to  direct  the  separate  frac- 
tions into  the  proper  receptacles,  the  stopper  remaining  fixed. 

The  author  employs  Wurtz  flasks  having  a  small  auxiliary  bulb  in 
the  neck  and  a  stem  of  some  50 — 60  cm.  in  length.  Instead  of  filling 
the  distilling  flask  with  glass  wool,  as  recommended  by  Angeli 
(this  vol.,  ii,  39),  the  author  prefers  to  stand  a  bundle  of  glass  threads 
ill  the  bulb,  keeping  them  in  place  by  a  spiral  of  platinum  wire 
contained  in  the  neck  of  the  flask.  W.  J.  P. 
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Atmospheric  Hydrogen  Peroxide.  By  E.  Schone  (Ber.,  27, 
1233 — 1235;  compare  this  vol.,  ii,  88). — A  reply  to  Jlosva's  paper  on 
this  subject  (this  vol.,  ii,  277).  Exception  is  taken  to  the  statements 
that  nitric  peroxide  is  a  constant  constituent  of  air,  and  is  the  oxidis- 
ing agent  in  it.     The  chief  question  at  issue  is  one  of  fact,  namely, 
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whether  potassium  iodide,  starch,  ferrous  sulphate,  and  guiacum 
diastase  solutions  are  characteristic  reagents  for  hydrogen  peroxide, 
and  although  Ilosva  denies  this,  the  author  has  recently  furnished  de- 
tailed experimental  proof  in  support  of  his  assertion  {Zeit.  anal. 
Chem.,  1894,  137).  In  addition  to  hydrogen  peroxide,  organic  per- 
oxides, such  as  percarbonic  acid,  are  probably  present  in  the  atmo- 
sphere, they  are  formed  by  plants  in  the  presence  of  sunlight  (com- 
pare Bach,  this  vol.,  ii,  186).  J.  B.  T. 

Chloridss  and  Iodides  of  Nitrogen.  By  T.  Selivanoff  (Ber.^ 
27,  1012 — 1019). — The  chlorides  aud  iodides  of  nitrogen  are  con- 
sidered by  the  author  to  be  the  amido-derivatives  of  hypochlorous 
and  hypoiodous  acids.  Iodide  of  nitrogen  is  most  probably  formed 
by  the  action  of  ammonia  on  hypoiodous  acid,  which,  along  with 
ammonium  iodide,  is  the  first  product  of  the  reaction  between  am- 
monia and  iodine. 

(T.)  NH3  +  H2O  4-  I2  =  NH4I  +  HOI. 
(II.)   (a)  2NH3  +  3H0I  =  NHgiNIs  +  3H2O. 
(h)  NH3  +  2H0I  =  NHI2  +  2H3O. 
(c)  NH3  +  3H0I  =  isri3  +  3H2O. 

When  a  dilute  solution  of  iodine  is  added  to  ammonia,  the  liquid 
remains  clear  and  contains  hypoiodous  acid.  When  a  further  quan- 
tity of  iodine  is  added,  iodide  of  nitrogen  is  precipitated,  and  the 
clear  liquid  then  contains  less  hypoiodous  acid  than  before.  On  the 
other  hand,  iodide  of  nitrogen  is  soluble  in  a  large  amount  of  am- 
monia, yielding  a  solution  which  contains  hypoiodous  acid,  so  that 
the  equations  (a),  (h),  and  (c)  given  above  are  reversible.  It  is  to 
this  formation  of  hypoiodous  acid  that  many  of  the  characteristic 
reactions  of  iodide  of  nitrogen  must  be  referred,  such  as  the  libera- 
tion of  oxygen  from  hydrogen  peroxide,  the  formation  of  chloride  of 
iodine  by  the  action  of  hydrochloric  acid,  and  the  production  of 
iodine  derivatives  from  phenol.  The  accuracy  of  this  view  is  further 
confirmed  by  the  action  of  potassium  iodide  solution  and  of  dilute 
acids  on  iodide  of  nitrogen. 

Potassinm  iodide  dissolves  all  the  iodides  of  nitrogen  more  or  less 
readily,  and  the  solution  formed  contains  ammonia,  iodine,  and 
caustic  potash,  the  reaction  being  represented  by  the  following 
equations : 

NHI2  +  2H2O  =  NH3  +  2H0I, 
2H0I    +  2KI  =  2I2  +  2K0H. 
Dilute  acids,  on  the  other  hand,  convert  iodide  of  nitrogen  into  iodine 
and  iodic  acid,  both  of  which  are  formed  from  hypoiodous  acid  accord- 
ing to  the  equation 

5H0I  =  2I2  +  HIO3  4-  2H2O. 
The  change  is  usually  accompanied  by  a  certain  amount  of  decompo- 
sition into  iodine  and  nitrogen,  but  this  can  be  wholly  avoided  if 
(1)  a  small  amount  of  acid  be  employed,  (2)  sufficient  water  be 
present  to  dissolve  the  whole  of  the  iodine  formed,  and  (3)  the  iodide 
of  nitrogen  be  in  the  form  of  a  very  fine  powder. 

In  the  light  of  the  formation  of  the  iodides  of  nitrogen  by  the 
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action  of  ammonia  on  hjpoiodous  acid,  the  author  proposes  the  fol- 
lowing names  for  the  these  substances  :  NHaiNIg,  sesqui-iodijlanude ; 
NHI2,  di-iodylamide  ;  NI3,  tri-iodyl amide. 

The  chlorides  of  nitrogen  are  probably  always  formed  in  a  similar 
manner  to  tbe  iodides  by  the  action  of  ammonia  on  hypochlorous 
acid,  a  reaction  which  has  been  used  for  their  preparation.  When  chlor- 
ide of  nitrogen  is  treated  with  dilate  sulphuric  acid,  it  is  partially  dis- 
solved, the  solntion  giving  the  reactions  of  hypochlorous  acid  ;  the 
accumulation  of  hypochlorous  acid,  however,  prevents  any  further 
decomposition  of  the  chloride,  and  the  greater  part  of  it  therefore 
remains  unchanged.  When  hydrochloric  acid  is  employed,  on  the 
other  hand,  the  hypochlorous  acid  is  decomposed  with  formation  of 
chlorine  as  fast  as  it  is  formed,  and  the  entire  amount  of  chloride  of 
nitrogen  is  rapidly  decomposed.  In  the  s;\me  manner,  chloride  of 
nitrogen  is  completely  decomposed  by  a  solution  of  succiniruide, 
w  hich  reacts  with  the  hypochlorous  acid  to  form  chlorylsuccinimide 
(Abstr.,  1893,  i,  192). 

Other  interesting  reactions  of  chloride  of  nitrogen  are  that  solid 
iodine  produces  an  explosion,  whilst  a  dilute  solution  yields  iodic  acid, 
and  that  it  undergoes  an  energetic  reaction  with  potassium  iodide, 
iodine  being  liberated.  A.  H. 

Preparation  of  Free  Hydroxylamine.  By  J.  W.  Bruhl  (Bp.t., 
27,  1347). — Polemical.  A  rejoinder  to  Lobry  de  Bruyn  (this  vol., 
ii,  278). 

Phosphoric  Anhydride.  By  H.  Biltz  (Ber.,  27,  1257—1264).— 
Ammonia  reacts  energetiL'all3'  with  phosphoric  anhydride  at  ordinary 
temperatures,  forming  a  dark  reddish-brown  mass  consisting  chiefly 
of  phosphamic  acid.  On  treatment  with  water,  hydrogen  phosphide 
is  evolved,  and  yellow  phosphorus  (005  per  cent.)  is  formed, 
together  with  a  reddish,  flocculent  substance  (O'l — 02  per  cent.). 
This  substance  is  not  red  phosphorus,  as  Schiff  stated,  but  the  sub- 
oxide, P4O.  By  the  action  of  potash,  hydrogen  phosphide  is  formed  ; 
in  presence  of  moisture,  white  vapours  are  evolved,  and  on  warming 
with  sulphuric  acid,  phosphoric  acid  and  sulphurous  anhydride  are 
formed.  Phosphorus  suboxide  is  formed  in  small  quantity  by  heat- 
ing phosphoric  anhydride  at  250°  either  in  a  vacuum  or  in  a  current 
of  air,  carbonic  anhydride,  hydrogen,  oxygen,  or  steam  ;  the  maxi- 
mum yield  is  0*06  per  cent.  ;  it  is  also  formed  in  traces  by  dissolving 
the  anhydride  in  Mater  or  soda.  The  formation  of  the  suboxide  is 
conditioned  by  a  high  temperature,  and  the  presence  of  phosphorus 
oxide  in  the  phosphoric  anhydride,  since  it  is  not  formed  by  the 
action  on  the  latter  of  water  in  large  excess,  of  ammonia  at  low  tem- 
peratures, or  in  any  circumstances  from  water  or  ammonia,  and 
anhydride  which  has  been  purified  by  sublimation  over  platinum  black 
in  a  current  of  oxygen.  A  quantity  of  suboxide  was  formed  from 
a  portion  of  anhydride  which  had  been  heated  at  230°  during  sev^eral 
hours,  so  that  either  this  treatment  was  insufficient  to  remove  all  the 
phosphorus  oxide  (b.  p.  173°),  or  the  commercial  anhydride  contains 
small  quantities  of  other  lower  oxides  of  phosphorus.  J.  B.  T. 
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The  Yellow  Modification  of  Arsenic.  By  J.  W.  Retgers  (Zeit. 
anorg.  Chem.,  6,  317— 320).— In  his  previous  paper  (Abstr.,  1893, 
ii,  570)  the  author  had  neglected  to  notice  SchuUer's  work  {Math.  u. 
naturw.Ber.  aus  TJngarn  (1889),  6,  94),  to  vrhich  he  now  draws  atten- 
tion. Schuller  sublimed  pure  arsenic  in  a  vacaum,  and  obtained  a 
yellow  sublimate  of  arsenic,  characterised  by  its  extreme  volatility 
and  by  its  instability.  He  further  calls  attention  to  the  parallel 
series  of  modifications  of  phosphorus  and  arsenic. 


Phosphorus. 

Ar-senic. 

(a.) 

Colourless,  regular. 

(«•) 

Yellow. 

(h.) 

Light-red  (?  regular). 

(6.) 

Black  (?  regular). 

(c.) 

Dark-red  to  opaque,  hexa- 
gonal,  "  metallic  phos- 
phorus." 

(c.) 

Silver- white,  hexagonal. 

C.  F.  B. 

Potassium  Arsenite  Sulphate.  By  A.  Stavenhagen  {Zeit.  angw. 
Chem.,  1894,  165 — 166). — The  author,  some  time  ago,  investigated 
compounds  of  arsenic  trioxide  with  sulphuric  anhydride  (Abstr., 
1893,  ii,  459),  and  has  now  succeeded  in  preparing  a  double  salt  of 
potassium  sulphate  with  potassium  arsenite.  21*8  grams  of  potassium 
sulphate  and  3  grams  of  potassium  ortharsenite  were  dissolved  in 
85  c.c.  of  water,  evaporated  to  the  crystallising  point,  and  slowly 
left  to  crystallise.  The  double  salt  separated  as  small,  lustrous 
prisms,  showing  hexagonal  forms  when  viewed  under  the  microscope. 
Analysis  proved  its  formula  to  be  KsAsOsjlOKzSOi.  L.  de  K. 

Complex  Acids:  Condensation  Products  of  Alkali  Phos- 
phates or  Arsenates  with  Chromates  and  Sulphates,  and  of 
Nitrates  with  Sulphates.  By  C.  Friedheim  {Zeit.  a7iorg.  Chem.,  6, 
273 — 302). — It  has  been  shown,  in  the  previous  work  on  complex 
inorganic  acids  (Abstr.,  1893,  ii,  283),  that  these  acids  are  not,  as 
hitherto  supposed,  molecular  compounds,  but  that  they  form  complex 
molecules  of  definite  atomic  structure.  For  instance,  the  compound 
mentioned  below  as  obtained  from  potassium  dihydrogen  phosphate 
and  sulphuric  acid,  is  to  be  regarded,  not  as  2K20,P205,2S03,3H20, 
or  as  KHS04,KH2P04  +  2H2O,  but  as  0H-P0(0K)-0-S02-0K  -f 
H2O.  The  evidence  of  this  is  manifold ;  these  compounds  cannot  be 
obtained  directly  by  crystallising  a  mixture  of  their  constituents  from 
water;  they  cannot  themselves  be  recrystallised  from  water  without 
undergoing  decomposition ;  and  the  water,  of  crystallisation  or  of 
constitution,  which  they  contain,  is  always  lost  either  at  a  higher  or 
at  a  lower  temperature  than  is  the  case  with  the  substances  of  which 
they  might  be  regarded  as  molecular  compounds ;  never  at  the  same 
temperature. 

These  complex  molecules  always  contain  two  acids  corresponding 
with  oxides  of  the  types  R2O5  and  BO;,  respectively  ;  and  they  are  only 
formed  when  the  latter  acid  is  one  capable  of  condensing  with  itself ; 
as,  for  example,  chromic  acid,  of  which  potassium  dichromate, 
OK'CrOs'O-CrO/OK,  is  a  condensation  product.  The  more  nearly 
this  acid  approaches  a  base  in  character,  the  larger  is  the  number  of 
such  condensation  products  which   it  will  form,  and  the  larger,  too, 
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the  number  of  its  "  complex "  compounds.  Thus,  molybdic  and 
tungstic  acids  are  known  to  form  many  such  compounds  ;  chromic 
and  sulphuric  acids,  which  will  condense,  but  not  so  readily,  are  now 
shown  also  to  form  complex  compounds,  but  these  are  fewer  in 
number.  It  is  further  shown  that  the  acid  oxide,  R2O5,  need  not 
necessarily  be  y205,  P^Os,  or  AS2O5 ;  it  may  even  be  N2O5.  To  con- 
clude, in  the  author's  words,  "  the  composition  of  the  so-called 
complex  compounds,  derived  from  acids  R,205  and  RO3,  is  closely 
dependent  on  that  of  the  acid  salts  which  the  two  acids  are  capable 
of  forrainoc,  and  on  the  more  or  less  basic  character  of  the  trioxide." 

A  list  is  given  below  of  the  compounds  described  in  the  paper. 
The  formulae  of  these  is  contained  in  the  middle  column ;  in  that  to 
the  left  is  given  the  constitution  of  the  aqueous  solution  from  which 
they  were  crystallised,  and  when  some  substance  crystallised  out  of* 
the  solution  before  the  complex  compound  in  question,  the  formula 
of  that  substance  is  given  in  the  right-hand  column. 


KHoAsO^ 
As.p5 

AS2O5  : 


CrOs  1 

KsCrsO;          j 


NH4H2ASO4 :  CrOg 


P2O5 
1  ''0Y2O, 
P2O5: 

]S^H4H2P04 

2KH2A8O4 

KH2ASO4 

2NaH2As04  : 

NaH2As04 

2NH4H2ASO4 

NH4H2ASO4 

2KH2PO4 

2H3PO4 

2NII4H2PO4 

2KNO3 

2NH4NO3 


E:2Cr20; 

KoCr20- 
(NH4)2Cr20/ 

CrOs 

H2SO4 
:  H2SO4 

H.2SO4 

H2SO4 
:  H2SO4 

H.SO4 

H2SO4 
:  K2SO4 

H2SO4 
:  H0SO4 
:  H0SO4 


L 


OH-AsO(OK)-0-Cr02-OCr02-OK 

OH- AsO  (ONH4)  •OCrOcO-Cr020NH4 

AsO(ONH4)(0-Cr02-0-Cr020NH4)2 
OH-PO(OK).0-Cr02-0-Cr020K 

P0(0NH4)  (0-Cr02-0-Cr02-ONH4)2 

OH-AsO(OK)-OSO.-OK  +  HoO 
As(OK)(0-S02-OK)4  +  3H2O 

OH-A80(ONa)-0-S02-ONa  +  H2O 

OHAsO(ONH4).0  SO2ONH4  +  HoO 

0H-P0(0K).0-S02-0K  +  H2O 

OH-PO(ONH4)-OSO.vONH4  +  HoO 

OHNO(OK)OSOoOK 

0H-N0(0NH4)  •0-S0o-0NH4 


K2Cr20; 
(NH4)2Cr„07 

KaCrgO- 

KHSO4 

NaHS04 

(NH4HSO4) 
(NH4HSO4) 


C.  F.  B. 

Some  Properties  of  Carbon  Bisulphide.  By  H.  Arctowski 
(Zeit.  anorg.  Chem.,  6,  255 — 259). — -At  130°  mercuric  chloride  is 
fairly  soluble  in  carbon  bisulphide.  At  8°,  100  parts  of  saturated 
carbon  bisulphide  solutions  of  mercuric  chloride,  bromide,  and  iodide 
contain  0030,  0122,  and  0-238  parts  of  the  respective  salts.  The 
following  salts,  KCl,  KBr,  KI,  KNO3,  K2SO4,  KSbO:,,  l^iuCO,, 
Na3P04,  NH4CI,  (NH4),S04,  (NHO.COa,  A-NOa,  Agl,  MgCl2,  MgSO^, 
Cdl2,  SnCU,  PbCl2,  Pbl2,  Pb(N03)2,  Cul,  HgCl,  ZnCl2,  Cr^Cle,  A1,CI, 
are  insoluble,  and.  Hgl  and  FejCle  only  very  slightly  soluble.  Boiling 
carbon  bisulphide,  however,  dissolves  HgNOs,  aud  also  Pb(N03)a  to  a 
slight  extent. 

Sidot's  method  of  purifying  carbon  bisulphide  is  the  best.  The 
liquid  is  shaken  with  mercury  until  all  marked  ethereal  odour  has 
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disappeared,  decanted,  and  slowly  distilled.  It  is  best  to  pui'ifj  only 
small  quantities  at  a  time,  and  these  immediately  before  use.  The 
pure  liquid  boils  at  46-27°,  under  756  mm.  pressure,  and  is  almost 
free  from  smell.  It  remains  pure  when  kept  at  the  ordinary  tem- 
perature in  the  absence  of  light,  air,  and  moisture,  but  under  other 
circumstances  very  readily  undergoes  slight  decomposition. 

C.  P.  B. 

Sodium  Peroxide.  By  T.  Poleck  (Ber.,  27,  1051— 1053).— The 
chemical  behaviour  of  sodium  peroxide  is  quite  analogous  to,  but 
much  more  energetic  than,  that  of  the  peroxide  of  hydrogen  or 
barium.  It  reduces  salts  of  gold,  silver,  and  mercury  to  the  metallic 
state,  with  evolution  of  oxygen ;  platinic  chloride  solution  is  only 
reduced  after  decomposition  of  the  hydrogen  platinochloride  by  the 
addition  of  a  silver  salt.  Sodium  peroxide  precipitates  ferric  hydroxide 
from  ferrous  and  ferric  solutions,  and  manganese  peroxide  and  cobalt 
oxide  from  manganese  and  cobalt  solutions  respectively ;  it  reduces 
permanganic  acid  to  manganese  peroxide,  and  oxidises  chromous 
oxide  to  chromic  anhydride.  With  uranium  salts,  it  yields  sodium 
peruranate,  Na4U208  +  8II2O,  which  is  precipitated  by  the  addition  of 
alcohol,  and  sets  free  chlorine  from  hydrochloric  acid  ;  on  prolonged 
boiling,  the  solution  of  the  peruranate  becomes  red,  evolves  oxygen, 
aid  then  deposits  sodium  uranate.  Sodium  peroxide  rapidly  oxidises 
the  hydroxide  and  salts  of  bismuth  to  bismuthic  acid,  and  immedi- 
ately reduces  potassium  ferricyanide  to  the  ferrocyanide ;  the  latter 
reaction  forms  the  basis  of  Kassner's  method  for  estimating  the 
peroxide  [Arch.  Pharm.,  228,  182,  432).  Iron  and  chromium,  or 
manganese  and  chromium,  may  be  separated  and  estimated  by  the 
use  of  sodium  peroxide,  since  the  chromium  is  oxidised  to  chromic 
anhydride,  whilst  the  other  metals  are  precipitated.  Tin,  antimony, 
and  arsenic  may  also  be  separated  by  precipitating  as  sulphides  with 
ammonium  sulphide,  evaporating  off  the  excess  of  the  latter,  and 
oxidising  the  dissolved  sulphides  with  sodium  peroxide ;  the  oxides  of 
the  metals  may  then  be  separated  in  the  ordinary  way.  The  oxidised 
product  may  be  at  once  tested  for  arsenic  by  Marsh's  method,  which 
would  be  impossible  if  nitric  acid  had  been  the  oxidising  agent 
employed.  The  fusion  of  silicates  and  metallic  minerals  with  a 
mixture  of  sodium  carbonate  and  peroxide  would  lead  to  an  excellent 
method  for  their  analysis,  if  crucibles  of  porcelain,  platinum,  nickel, 
and  silver  were  not  considerably  corroded  during  the  process. 

Sodium  metaplumbate  is  formed  by  the  action  of  the  peroxide  on 
lead  oxide,  in  presence  of  water ;  the  orthoplumbate  could  not  be 
prepared.  Iodine  combines  with  the  peroxide  on  heating,  with 
formation  of  sodium  periodate.  It  would  seem  that  the  peroxide 
might  advantageously  be  used  as  an  oxidising  agent  for  organic  sub- 
stances ;  it  does  not  act  on  alcohol,  but  ether  inflames  on  contact 
with  it.  W.  J.  P. 

Note. — No  reference  is  made  to  Fairley's  w^ork  on  sodium  per- 
uranate (this  Journal,  1877,  i,  139).  According  to  the  latter,  the 
formula  of  the  salt  is  Na4U08,8H20. —  [Editors.] 
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Sodium  Nitride.  Bj  L.  Zehnder  (Ann.  Fhys.  Chem.,  [2],  52, 
56 — 66). — The  author  has  observed  that  when  sodium,  is  introduced 
electroljtically  into  glass  tubes,  such  as  are  used  for  illustrating 
Hertz  experiments,  a  portion  of  the  deposit  is  reddish-brown  in 
colour,  and  in  appearance  closely  resembles  metallic  copper.  This  is 
found  to  be  due  to  the  combination  of  nitrogen  with  part  of  the 
sodium,  and  probable  formation  of  the  compound,  NNas.  H.  C. 

A  -Jtion  of  Water  on  Bicalcium  Phosphate.  By  A.  Joly  and 
E.  SoREL  (Gompt.  rend.,  118,  738—741). — When  crystals  of  hydrated 
bicalcium  phosphate  are  thrown  into  boiling  water  they  become 
opaque,  and  the  liquid,  which  is  acid  to  litmus  but  neutral  to  methyl- 
orange,  contains  monocalcium  phosphate,  whilst  the  insoluble  matter, 
which  has  become  amorphous,  is  almost  pure  tricalcium  phosphate. 
The  conversion  into  tricalcium  phosphate  is  made  complete  by 
repeated  treatment  with  boiling  water. 

If  with  a  constant  quantity  of  water  the  proportion  of  bicalcium 
phosphate  to  water  is  less  than  10  grams  per  litre,  the  product  seems 
to  be  a  mixture,  but  it  has  not  yet  been  completely  examined  ;  if  the 
proportion  of  bicalcium  phosphate  is  higher  than  10  grams  per  litre, 
the  ratio  of  calcium  oxide  to  phosphoric  anhydride  diminishes  as  the 
proportion  of  salt  to  water  increases,  and  the  product  is  at  first  a 
mixture,  but  when  the  proportion  of  salt  exceeds  15  grams  per  litre 
the  product  is  completely  crystalline,  and  seems  to  consist  of  the 
compound  Ca3(P04)2,4Ca2H2(P04)2  +  SHjO.  The  conversion  of  hydr- 
ated bicalcium  phosphate  into  the  anhydrous  salt  in  presence  of 
boiling  water,  is  due  to  a  chemical  change  in  which  tricalcium  phos- 
phate is  an  intermediate  product.  The  complete  change  is  rapid  and 
complete  only  when  the  liquid  is  acid  ;  the  salt  is  obtained  in  a 
state  of  purity  by  adding  calcium  chloride  to  a  boiling  solution  of 
disodium  phosphate  and  monosodium  phosphate.  In  order  to  obtain 
pure  hydrated  bicalcium  phosphate,  the  liquid  must  likewise  be  acid. 
When  calcium  chloride  is  precipitated  by  disodium  phosphate,  the 
product  is  at  first  gelatinous  tricalcium  phosphate,  whilst  the  liquid 
is  acid  both  to  litmus  and  to  methyl-orange.  Gradually,  however, 
the  precipitate  is  converted  by  the  action  of  the  acid  liquid  into 
crystallised  bicalcium  phosphate,  the  change  being  more  rapid  the 
more  concentrated  the  solution,  but  the  addition  of  a  further  quantity 
of  acid  is  necessary  to  make  the  change  quite  complete. 

C.  H.  B. 

Artificial  Preparation  of  the  Barium  and  Strontium  Ana- 
logues of  Apatite  and  of  Basic-slag.  By  C.  v.  Woyczynski  {Zeit. 
anorg.  Chem.,  6,  310 — 311). — By  oxidising  i'88  grams  of  phosphorus 
with  nitric  acid,  adding  26'24  grams  of  barium  niti'ate  and  0*7  gi'am 
of  57  per  cent,  hydrofluoric  acid,  and  carefully  neutralising  with 
ammonia,  a  granular  precipitate  was  obtained,  which,  when  recrys- 
tallised,  showed  the  characteristic  forms  of  apatite,  and  had  the 
composition  3Ba3(P04)2,BaF2.  An  analogous  strontium  compound 
was  prepared. 

By  fusing  14  grams  of  barium  hydroxide  with  4  grams  of  sodium 
hydroxide,  as  far  as  possible  in  the  absence  of  air,  and  adding  5  grams 
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of  sodinm  phosphate,  the  barmra  analogue  Ba3(P04)2,BaO,  of  basic- 
slag  was  obtained  in  small,  quadratic  tables.  The  strontium  analogue 
can  be  obtained  in  a  similar  way.  C.  F.  B. 

Colloidal  Zinc  Sulphide.  By  P.  Donnini  (Gazzetta,  24,  i,  219 — 
222). — It  is  well  known  that  precipitated  zinc  sulphide  may  be 
washed  with  ammonium  chloride  solution  without  any  turbidity  of 
the  supernatant  liquid  resulting ;  washing  with  pure  water,  however, 
causes  an  opalescence  which  cannot  be  removed  by  filtration.  The 
author  shows  that  this  is  due  to  part  of  the  zinc  sulphide  assuming  a 
colloidal  form  in  presence  of  pure  water,  whilst  the  addition  of  an 
ammonium  salt  to  the  solution  renders  the  sulphide  again  insoluble. 

The  precipitate  deposited  on  adding  hydrogen  sulphide  to  an  am- 
moniacal  zinc  solution  has  the  composition  ZnS.  After  sweeping  out 
as  much  hydrogen  sulphide  as  possible  from  the  opalescent  colloidal 
solution  by  passing  a  current  of  an  inert  gas  through  it,  rather  less 
zinc  (64*8  instead  of  67'0)  remains  in  the  solution  than  would  corre- 
spond with  the  sulphur  present,  if  the  latter  existed  merely  as  zinc 
sulphide.  The  same  conclusion  is  arrived  at  on  precipitating  the 
colloidal  sulphide  by  heating,  determining  the  hydrogen  sulphide 
evolved,  and  weighing  the  precipitated  sulphide.  The  colloidal 
sulphide  might  have  the  composition  5ZnS,H2S,  although  the  hydro- 
gen sulphide  present  is  probably  only  mechanically  retained  by  the 
cold  solution.  W.  J.  P. 

Thallium  Triiodide.  By  H.  L.  Wells  and  S.  L.  Pen  field  (Zeit. 
anorg.  Chem.,  6,  312 — 316). — By  digesting  thallium  iodide  and  iodine 
with  alcohol,  and  allowing  the  solution  to  evaporate  over  sulphuric 
acid,  rhombic  crystals  of  thallium  triiodide,  Tllg,  were  obtained,  iso- 
morphous  with  those  of  the  triiodides  of  rubidium  and  caesium 
(Abstr.,  1892,  773,  and  1893,  ii,  67)  ;  a  :  6  :  c  =  0-6828  :  1  :  1-1217 
for  TII3;  =  0-6858  :  1  :  1*1234  for  Rblg;  =  0-6824  :  1  :  1-1051  for 
Csla.  As  the  authors  claim  to  have  proved  that  the  latter  salts  are 
molecular  compounds,  the  same  follows  for  thallium  triiodide,  in 
which  compound  thallium  is  then  really  univalent.  As  thallium  ex- 
hibits so  many  analogies  with  the  alkali  metals,  it  was  thought  that 
it  might  possibly  be  a  mixture  of  the  two  alkali  metals,  with  atomic 
weights  of  about  170  and  220,  that  are  missing  in  Mendeleeff's  table. 
No  separation  could,  however,  be  effected  by  fractional  crystallisation 
of  the  nitrate.  C.  F.  B. 

Action  of  Copper  Sulphate  and  Sulphuric  acid  on  Metallic 
Copper.  By  A.  Schuster  (Pq-oc.  Boy.  Soc,  55,  84 — 85). — The 
author  gives  details  of  some  experiments  performed  a  few  years  ago, 
but  hitherto  unpublished,  which  prove  that  when  copper  is  placed  in  a 
copper  sulphate  solution  containing  free  sulphuric  acid,  and  the  tubes 
exhausted  of  air,  the  diminution  in  the  weight  of  the  copper  is  quite 
insignificant  compared  to  what  takes  place  in  the  presence  of  air.  A 
similar  behaviour  is  noticed  in  sulphuric  acid  alone.  H.  C. 

Mercurous  Sulphide.  By  U.  Antony  and  Q.  Sestini  (Gazzetta, 
24,  i,  193 — 198). — Mercurous  sulphide,  HggS,  was  described  by  Sef- 
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Btrom  and  by  Brande,  but  their  product  was  supposed  by  Guibouvt 
and  by  Barfoed  (Jahresb.,  1864,  282)  to  consist  of  a  mixture  of 
mercuric  sulphide  and  mercury. 

On  passing  a  stream  of  hydrogen  sulphide  through  potassium 
sulphate  solution  containing  mercurous  chloride  or  acetate  in  suspen- 
sion, at  —10°,  a  black  powder  consisting  of  mercuric  sulphide  and 
mercury  is  deposited.  A  mixture  of  dry  hydrogen  sulphide  and 
carbonic  anhydride,  however,  acts  on  pure,  dry  mercurous  chloride 
at  —10°  with  formation  of  mercurous  sulphide;  the  carbonic  an- 
hydride is  employed  merely  to  dilute  the  hydrogen  chloride  evolved. 
Mercurous  sulphide  is  also  obtained  by  the  action  of  dry  hydrogen 
sulphide  on  dry  mercurous  acetate  at  —10°,  no  gaseous  diluent  being 
necessary  in  this  case;  the  salt  is  stable  at  —10°,  but  decomposes 
into  mercuric  sulphide  and  mercury  if  the  temperature  rises  above 
0°.  Mercurous  sulphide  may  be  distinguished  from  the  mixture 
of  mercuric  sulphide  and  mercury  by  its  behaviour  towards  a  mixture 
of  dry  hydrogen  chloride  and  carbonic  anhydride.  On  passing  these 
gases  over  the  mixture  containing  the  mercuric  salt,  no  action  occurs 
at  either  low  or  ordinary  temperatures.  At  —18°  the  gas  has 
practically  no  action  on  mercurous  sulphide  ;  at  —12°  the  salt  is 
slowly  converted  into  mercurous  chloride,  whilst  atO°  the  conversion 
proceeds  rapidly.  Above  0°  the  action  becomes  more  sluggish  as  the 
temperature  rises,  until  at  -f  18°  no  mercurous  chloride  at  all  is  pro- 
duced ;  this  is  accounted  for  by  the  fact  that  the  mercurous  salt  is 
completely  decomposed  into  mercuric  sulphide  and  mercury  at  this 
temperature. 

Mercurous  sulphide  is  a  black  powder  which  is  not  affected  by  the 
alkali  hydroxides,  ammonia,  ammonium  sulphide,  or  dilute  nitric 
and  hydrochloric  acids  below  0° ;  fuming  nitric  acid,  however,  rapidly 
oxidises  it.  It  readily  dissolves  in  sodium  or  potassium  sulphide 
below  0°,  giving  a  limpid  solution  which,  as  the  temperature  rises, 
deposits  mercury  in  a  very  fine  state  of  subdivision.  W.  J.  P. 

AUotropic  Changes  of  Iron.  By  G.  Charpy  (Gompt.  rend.,  118, 
S68 — 870). — A  number  of  bars  of  steel  were  subjected  to  tensile 
strain,  and,  at  the  same  time,  were  heated  at  a  definite  temperature. 
It  was  found  that  although  the  breaking  strain  at  first  decidedly 
increases  with  the  temperature  and  afterwards  diminishes,  the  change 
which  produces  the  rectilinear  break  (this  vol.,  ii,  237)  diminishes 
continuously,  and  the  break  disappears  above  a  certain  temperature. 
The  curves  representing  the  earlier  stages  are  analogous  to  those 
representing  changes  of  state  at  different  temperatures. 

The  curves  representing  flexion  and  compression  also  show  a  recti- 
linear portion  if  the  steel  is  annealed,  but  not  if  the  steel  has  been 
tempered  or  subjected  to  cold-hammering. 

The  curve  representing  the  effect  of  tensile  strain  is  not  materially 
affected  by  somewhat  wide  variations  in  the  duration  of  the  test. 

C.  H.  B. 

Combination  of  Molybdenum  Dioxide  and  Bisulphide  with 
Alkali  Cyanides.     By  E.  P^chaed  {Gompt. rend.,  118,  804—807).— 

25—2 
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An  acid  solution  of  molybdenum  dioxide  can  be  obtained  without  the 
aid  of  metallic  molybdenum,  by  adding  potassium  iodide  to  a  solution 
of  an  alkali  molybdate  in  excess  of  hydrochloric  acid,  and  boiling  for  a 
long  time,  or  by  electrolysing  a  solution  of  ammonium  molybdate  in 
hydrochloric  or  oxalic  acid.  When  the  acid  liquids  are  mixed  with 
potassium  hydroxide,  hydrated  molybdenum  dioxide  is  precipitated. 
If  a  hot,  strongly  ammoniacal  solution  is  electrolysed,  a  brown  deposit 
forms  very  slowly  on  the  negative  electrode,  and  consists  of  hydrated 
molybdenum  dioxide,  and  not  of  the  hydrated  sesquioxide  as  Smith 
has  stated  {Ber.,  1880,  753). 

Molybdenum  dioxide  dissolves  very  easily  in  an  aqueous  solution  of 
potassi am  cyanide,  forming  a  strongly  alkaline  blue  liquid,  which  after 
concentration  deposits  blue  needles  of  the  compound  Mo02Cy2,2KCy, 
which  can  be  purified  by  digestion  with  alcohol,  in  which  it  is  practi- 
cally insoluble.  This  compound  is  very  soluble  in  water,  and  its  blue 
solution  is  stable  in  presence  of  alkalis.  When  treated  with  dilute 
acids,  it  becomes  brown ;  with  concentrated  acids,  it  yields  hydrocyanic 
acid  and  a  brown  precipitate  of  the  compound  Mo02Cy2,  and  if  the 
latter  is  left  in  contact  with  acids,  it  yields  hydrocyanic  acid  and  a 
solution  of  the  dioxide,  the  change  being  accelerated  by  heating. 
With  solutions  of  metallic  salts,  the  solution  of  the  blue  double 
cyanides  yields  heavy  precipitates  having  characteristic  colours ; 
bluish- white  with  lead,  pale  brown  with  copper,  greenish-blue  with 
mercuric  salts,  and  dark  brown  with  silver  salts.  The  silver  com- 
pound has  the  composition  Mo02Cy2,2AgCy. 

An  acid  solution  of  the  dioxide  when  treated  with  hydrogen 
sulphide  yields  a  reddish-brown  precipitate  of  the  bisulphide,  and  the 
latter  dissolves  readily  in  a  warm  solution  of  potassium  cyanide 
forming  a  deep  green  liquid,  which  when  concentrated  yields  slender, 
black  needles  of  the  compound  MoS2Cy2,2KCy.  It  can  also  be 
obtained  by  boiling  a  solution  of  potassium  thiomolybdate  with  an 
excess  of  potassium  cyanide,  until  the  red  colour  of  the  liquid  has 
completely  changed  to  green.  When  treated  with  hot  acids,  it  yields 
hydrocyanic  acid  and  molybdenum  bisulphide.  The  green  solution 
of  the  salt  is  precipitated  by  alcohol ;  with  metallic  solutions,  it  gives 
precipitates  with  characteristic  colours,  e.g.,  green  with  lead  salts, 
red  with  silver  salts,  brown  with  copper  salts. 

It  is  molybdenum  dioxide  that  gives  the  characteristic  red  colora- 
tion with  thiocyanates,  but  the  author  was  unable  to  isolate  the  red 
compound.  A  mixture  of  potassium  thiocyanate  and  acid  potassium 
molybdate,  which  becomes  purple  when  mixed  with  a  strong  acid, 
becomes  deep  yellow  only  with  acetic  acid,  and  when  the  liquid  is 
concentrated  it  yields  yellow  prisms  of  the  compound 
Mo30ioK2,KCXS  +  4H2O, 

which  is  decomposed  by  water  with  separation  of  potassium  tri- 
molybdate.  An  analogous  ammonium  compound,  stable  in  presence 
of  acetic  acid,  but  decomposed  by  water,  can  also  be  obtained.  Both 
salts  dissolve  in  dilute  hydrochloric  acid,  forming  an  orange  liquid, 
which  gives  the  purple  coloration  characteristic  of  molybdenum 
dioxide  when  mixed  with  zinc  and  ether.  C.  H.  B. 
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Nickeliferous  Iron  Pyrites  from  Sudbury,  Ontario.    By  T.  L. 

Walkee  (Amer.  J.  Sci.,  [3],  47,  312 — 314). — The  principal  nickel  ore 
of  the  Sudbury  district  is  nickeliferous  pyrrhotite,  but  at  the  Murray 
Mine  nickeliferous  iron  pyrites  also  occurs.  Marcasite,  magnetite, 
galena,  copper  pyrites,  and  nickeliferous  pyrrhotite  are  the  associated 
minerals.  At  first  only  massive  specimens  were  found,  but  in  1893 
several  bright  cubic  crystals  were  obtained.  Specific  gravity,  colour, 
lustre,  and  magnetic  properties  are  the  same  as  in  ordinary  iron 
pyrites.     Analysis  of  undecomposed  massive  pieces  yielded 

Ni.  Fe.  S.  H2O.  Cu.  Insoluble.  As. 

4-34         39-70         49-31         0-10        trace  5-76  none 

The  mineral  is  thus  iron  pyrites,  in  which  part  of  the  iron  is  re- 
placed by  nickel,  its  composition  being  represented  by  the  formula 
(FeN'i)S2.  B.  H.  B. 

Variscite  from  Utah.  By  R.  L.  Packaed  (Amer.  J.  Sci.,  [3],  47, 
297 — 298). — A  beautiful  green  mineral  from  a  quartz  vein  near 
Lewiston,  Utah,  proved  to  have  a  composition  the  same  as  that  of 
variscite,  the  analytical  results  being  as  follows. 

H2O.  P2O5.  AI0O3. 

22-95  44-40  32-65 

The  mineral  is  compact  or  crypto- crystalline  and  dull.  Its  sp.  gr. 
is  2*62,  and  its  hardness  about  4.  B.  H.  B. 

Analysis  of  a  Molybdenum  Mineral,  and  the  Existence  of  a 
Ferrous  Tetramolybdate.  By  M.  Spica  {Gazzetta,  24,  i,  97 — 111). 
— The  author  has  examined  a  crystalline  quartzose  rock  from  Stilo  in 
Calabria;  the  several  constituents  of  the  rock  were  mechanically 
separated.  It  consisted  of  a  siliceous  gangue,  biotite,  and  another 
mica,  molybdenum  bisulphide,  iron  pyrites  with  a  little  copper 
sulphide,  anhydrous  uranium  molybdate,  U2(Mo04)3,  ferrous  tetra- 
molybdate, FeO,  4M0O3,  8H2O,  and  another  substance  not  yet  com- 
pletely examined. 

The  uranium  trimolybdate  occurs  in  yellow  amorphous  crusts,  and 
has  not  previously  been  obtained  either  from  natural  or  artificial 
sources.  The  ferrous  tetramolybdate  separated  from  a  solution  of 
the  last  above-mentioned  constituent  of  the  rock  in  hydrochloric 
acid;  it  is  very  sensitive  to  the  action  of  light,  and  is  deliquescent. 
It  is  very  soluble  in  water,  but  less  so  in  alcohol.  W.  J.  P. 

Enstatite  and  the  Products  of  its  Alteration.  By  K.  Johans- 
son {Zeit.  Kry.st.  Miii.,  23,  152 — 155). — The  author  gives  the  results 
of  an  optical  and  chemical  investigation  of  unaltered  enstatite,  and 
of  the  bastite-like  products  of  its  alteration.  The  specimens  of 
enstatite  analysed  were  obtained  from  Almeklovdal,  Sondmore,  and 
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from  Odegarden,  Bamle  in  Norway,  and  those  of  bastite-like  material 
were  from  North  America  and  from  Kjorrestadkilen,  Bamle. 

B.  H.  B. 
Leucite  in  New  Jersey.  By  J.  F.  Kemp  (Amer.  J.  Sci.,  47, 
339—340).— The  author  recently  described  (Abstr.,  1893,  ii,  539)  a 
basic  dyke  near  Hamburg,  New  Jersey,  which  has  been  thought  to 
contain  leucite.  A  subsequent  exploration  at  Rudeville,  near  Ham- 
burg, has  proved  that  there  actually  is  in  Sussex  County,  New 
Jersey,  a  leucite  dyke  rock,  associated  with  the  eleeolite-syenite,  and 
that  the  determination  of  a  piece  of  the  earlier  described  dyke  by  E. 
Hussak  in  1882  as  leucite-tephrite,  although  based  on  altered 
material,  is  substantiated  by  the  discovery  of  satisfactorily  fresh 
material.  B.  H.  B. 

Chemical  Composition  and  Related  Physical  Properties  of 

Topaz.  By  S.  L.  Penfield  and  J.  C.  Minor,  jun.  (Amer.  J.  ScL,  [3], 
47,387 — 396). — The  chemical  composition  of  topaz  has  never  been 
satisfactorily  settled.  It  occurred  to  the  authors  that  perhaps  the  varia- 
tions in  the  percentages  of  fluorine  and  the  failure  to  yield  a  simple 
ratio  are  due  to  the  partial  replacement  of  fluorine  by  hydroxyl. 
Tests  were  accordingly  made  for  water,  and  it  has  been  found  to  be 
always  present  (compare  Jannasch  and  Locke,  this  vol.,  ii,  284).  The 
results  of  analyses  of  topaz  from  10  localities  show,  as  was  antici- 
pated, that  fluorine  has  been  replaced  by  hydroxyl,  and  the  ratios 
indicate  that  SiOo  :  AI2O3  :  F  -f  OH  =1:1:2.  In  topaz,  as  in 
herderite,  an  increase  in  hydroxyl  is  accompanied  by  a  decrease  in 
specific  gravity  and  an  increase  in  the  indices  of  refraction.  In  both 
minerals,  the  substitution  of  hydroxyl  for  fluorine  causes  a  change  in 
the  lengths  of  the  crystallographic  axes.  B.  H.  B. 

Analysis  of  Nepheline.  By  H.  Berghell  (Zeit.  Kryst  Min.,  23, 
157  ;  from  Geol.  Foren.  Forhand,  13,  300). — At  liwaara  in  Finland,  in 
a  rock  known  as  ijolite,  nepheline  occurs  in  an  unaltered  condition. 
On  analysis  it  gave  the  following  results. 

SiOg.  AI2O3.  CaO.  NaaO.  K.O.  Total. 

43-98  34-93  0-36  16-76  3-83  99-86 

B.  H.  B. 
Milosin,  Alexandrolite,  and  Avalite.  By  S.  M.  Losanitsch 
(Ghem.  News,  69,  243 — 245). — Milosin  and  avalite  are  Servian 
minerals,  the  composition  of  which  had  hitherto  not  been  established. 
A  new  green  mineral  occurring  with  milosin  is  termed  alexandrolite 
by  the  author.  Analysis  of  the  three  minerals  gave  the  following 
results. 

SiOa.      AI2O3.      CroOg.     FcoOa.     MgO.       K2O.       H2O.        Total. 
I.  76-37     30-18       9-75      0-91     trace     trace     13-76     100-88* 
II.  52-07     20-76     13-74      2-22     trace     trace     10-88       9967 
III.  54-66     20-46     10-88      1-18      2-06      4-61       5-66      99-51 
I.  Milosin ;  II.  Alexandrolite ;  III.  Avalite. 

B.  H.  B. 

*  The  figures  given  add  up  to  130'97.  A  formula  suggested  in  the  original  for 
he  mineral  requires  SiOj,  45-35  per  cent.  only. 
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Phonolitic  Rocks  from  Black  Hills.  By  L.  v.  Pirsson  (Amer. 
J.  Scl,  [3],  47,  341— 346).— In  the  Black  Hills  of  Dakota,  there  is  an 
extremely  interesting  series  of  high-alkali  rocks.  A  phonolite  from 
this  region,  described  by  the  author,  gave,  on  analysis,  the  following 
results. 


SiOa. 
61-08 


TiOj. 
0-18 


AI2O3. 
18-71 


Fe^Oa. 
1-91 

K2O. 
4-63 


FeO. 
0-63 

H2O. 
2-21 


MnO. 
trace 

CI. 
0-12 


CaO. 
1-58 

SO3. 
trace. 


BaO. 

0-05 


MgO. 

0-08 


NaoO. 

8-68 


The  sp.  gr.  is  2-582.  The  very  small  amount  of  bivalent  metallic 
oxides  present  and  the  great  excess  of  soda  over  potash  are  note- 
worthy. B.  H.  B. 

Analysis  of  a  Meteorite  from  Zabrodje.  By  P.  Melikoff  and 
L.  PissARjEWSKY  (Ber,,  27,  1235— 1238).— This  meteorite  fell  on 
September  22,  1893,  at  Zabrodje  in  the  province  of  Wilna  ;  it  weighs 
3155  grams,  the  sp.  gr.  =  3-71  at  20°.  It  contained  considerable 
quantities  of  ferrous  sulphide  and  nickel  iron,  NiFeg  (Taenite),  to- 
gether with  small  crystals  of  ferrous  chromate ;  59-08  per  cent. 
was  soluble  in  hydrochloric  acid.  The  silicates  had  the  following 
composition. 

SiOa.         MgO.        CaO.         FeO.        MnO.      ALOg-      Na^O.       KoO.         Total. 
39-39      22-37       2-32       1384      I'll       2-''l2       1-21       0-41       82-77 

The  composition  of  the  meteorite  was 


Insoluble 

NiFefi. 

FeS. 

P2O5. 

FeCr04. 

OHvine. 

silicate. 

Total. 

9-31 

&6 

0-19 

0-7 

42-77 

40 

99-57 

The  insoluble  silicates  probably  consist  of  albite  (11*26  per  cent.) 
and  of  bronzite  (28-74  per  cent.).  J.  B.  T. 


Mineral  Water  of  Gyrenbad.  By  P.  P.  Treadwell  {Arch. 
Fharm.,  231,  579 — 591). — The  upper  spring  of  Gyrenbad  (Canton 
Ziirich)  yields  10 — 15  litres  of  water  per  minute.  The  water  is  clear, 
colourless,  and  odourless.  The  temperature  of  the  water  on  the  26th 
of  February,  1893,  was  8°,  the  temperature  of  the  air  being  5-2° ;  the 
sp.  gr.  was  1  00043  at  12-9°.     The  results  were  as  follows  in  parts  per 


10,000. 

CI. 
0-005561 

NasO. 
0016237 


SO3. 
0-065098 

(NH,)20. 
0-003030 

FeO. 
0-000054 


CO2. 

3-614400 

CaO. 

1-400600 


N2O5. 
0-010310 


BaO. 
trace 


AIPO4. 

0-000200 

MgO. 
0-422190 


ZjO. 

0-010563 

SiOj. 
0-060120 


Organic  matter. 
0-066369 


Total  residue. 
3-558050 


CO2  (free  and  half  combined)  1180-2  c.c.  at  8°  and  770  mm. 
CO2  (free)  33143  c.c.  at  8°  and  770  mm. 
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A  centinormal  solution  of  potassium  permanganate  immediately 
produced  a  pink  coloration  in  500  c.c.  of  the  water  acidified  with 
sulphuric  acid.  M.  O.  F. 


Physiological    Chemistry, 


Assimilation  of  Inorganic  Substances.  By  J.  Neumann  {Ghem. 
Centr.,  1894,  i,  561—562  ;  from  /.  Landw.,  41,  343— 380).— A  calf  was 
fed  on  milk,  then  for  a  second  period  on  milk  plus  9  grams  of  calcium 
phosphate,  then  for  a  third  period  on  milk  plus  12  grams  of  calcium 
phosphate  daily  ;  the  following  results  were  obtained. 


1st  period. 

2nd  period. 

3rd  period. 

a.  Lime. 

Taken  in 

24-63 
12-86 
11-77 

30-46 
14-91 
15-55 

27-38 
14-42 
12-96 

32-83 

16-87 
15-96 

29-19 

Excreted 

Assimilated 

b.  P2O5. 

Taken  in 

16-77 
12-42 

34-33 

Excreted 

18-39 

Assimilated 

15-94 

That  is,  about  50  per  cent,  was  assimilated  in  the  first  period,  and 
the  quantity  absorbed  varies  but  little,  although  the  amount  ingested 
was  increased  in  the  second  and  third  periods,  and  so  the  percentage 
assimilated  fell. 

In  another  research,  however,  in  which  7*5  grams  of  calcium  carb- 
onate was  added  to  the  milk,  the  quantity  assimilated  rose  to  61  per 
cent.  W.  D.  H. 

Digestibility  and  Nutritive  Value  of  Margarine.  By  A.  Jolles 

{Monatsh.,  15,  147 — 163). — From  experiments  on  dogs,  conducted  in 
the  usual  way  by  comparing  ingesta  with  egesta,  the  conclusion  is 
drawn  that  margarine,  so  far  as  regards  digestibility  and  nutritive 
value,  is  exactly  similar  to  true  butter.  "W.  D.  H. 

Proteid  Metabolism.  By  A.  Bitter  (Chem.  Centr.,  1894,  i,  592 ; 
from  Sitz.  Ges.  Morph.  u.  Physiol.  Mmichen,  9,  ii,  62). — Some  recent 
observers  have  stated  that  human  beings  can  maintain  nitrogenous 
equilibrium  on  considerably  less  proteid  than  was  formerly  stated  to 
be  necessary.  The  present  research  on  two  men,  carried  out  in  the 
usual  way,  does  not  confirm  this.  Both  lost  considerably  both  in 
weight  and  health ;  the  sparing  action  of  fat  and  carbohydrate  on 
proteid  metabolism  is  therefore  limited.  W.  D.  H. 
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The  Varieties  of  Sugar  formed  by  Animal  Ferments  from 
Starch  and  Glycogen.  By  E.  Kulz  and  J.  Yogel  (Zeit.  Biol, 
108 — 124). — The  starch  used  was  rice  starch  in  a  5  per  cent,  solution. 
It  was  subjected  to  the  action  of  the  ferment,  and  the  sugar  formed 
identified  by  the  use  of  the  phenylhydrazine  reaction ;  the  osazone 
being  subjected  to  elementary  analysis. 

As  the  result  of  the  action  of  human  parotid  saliva,  the  sugar 
formed  yielded  isomaltosazone. 

Mixed  human  saliva  produced  isomaltose  at  first,  later,  maltose  was 
formed  in  addition,  and  even  small  quantities  of  dextrose. 

Dogs'  saliva  gave  rise  to  isomaltose. 

Ox  pancreas  acted  similarly. 

The  remaining  experiments  relate  to  glycogen.  Human  parotid 
saliva  produced  isomaltose  and  maltose  in  the  proportion  1  :  2  from 
liver  glycogen.  From  muscle  glycogen,  small  quantities  of  the 
same  saliva  produced  isomaltose,  with  small  quantities  of  maltose  and 
dextrose.  Large  quantities  of  the  same  saliva  produced  maltose 
only. 

Ox  pancreas  and  liver  glycogen  led  to  the  formation  of  isomaltose 
with  a  very  small  admixture  of  maltose.  Ox  pancreas  and  muscle 
glycogen  led  to  the  formation  of  isomaltose  with  a  very  small  ad- 
mixture of  dextrose.  Diastase  produced  the  same  products  from 
muscle  glycogen.  W.  D.  H. 

Chemical  Changes  in  Cartilage  during  Ossification.    By  C. 

Chabei^  (Compt.  rend.,  118,1057 — 1060). — The  process  of  ossification 
is  usually  regarded  as  a  process  in  which  the  cartilaginous  (chondro- 
genous)  basis  is  replaced  by  osseous  (gelatin-yielding)  tissue.  The 
present  paper  gives  certain  theoretical  chemical  reasons  for  believing 
that  the  change  is  not  such  a  replacement,  but  an  actual  conversion 
of  chondrogen  into  collagen.  W.  D.  H. 

Protagon.  By  W.  G.  Ruppel  (Zeit.  Biol,  31,  86—100).— 
Protagon  was  separated  in  a  crystalline  form  from  the  brains  of 
human  beings  and  oxen.  Elementary  analysis  gives  numbers  agree- 
ing closely  with  those  of  previous  observers,  and  thus  the  view  of 
Gamgee  and  Blankenhorn,  which  is  supported  by  Baumstark,  that 
protagon  is  a  chemical  unit,  is  confirmed. 

The  following  table  gives  the  principal  analyses  hitherto  made. 


Liebreich. 

Gamgee  and 
Blankenhorn. 

Baumstark. 

Kossel. 

Ruppel. 

Ox. 

Human. 

c... 

H.... 

N.... 
P.... 

S  .... 

66-74 

11-74 

2-80 

1-23 

66-39 
10-69 
2-39 
1-068 

66-48 

11-12 

2-35 

1-02 

66-25 

11-13 

3-25 

0-97 

0-51 

66-29 

10-75 

2-32 

1-13 

0-09G 

66*51 
10-88 
2-56 
1-138 

W.  D.  H. 
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Pats  of  Human  Milk.  By  W.  G.  Ruppel  {Zeit.  Biol,  31, 
1 — 11). — The  fatty  acids  found  in  hurnan  milk  are  butyric,  caproic, 
capric,  myristic,  palmitic,  stearic,  and  oleic  acids  all  combined  with 
glycerol.  The  presence  of  formic  acid  is  also  inferred  from  its  re- 
ducing action,  but  not  by  any  further  tests.  Quantitative  analysis  is 
not  given,  human  milk  is,  however,  poor  in  the  volatile  acids. 

W.  D.  H. 

Crystalline  Acids  of  Human  Bile.  By  Lassar-Cohn  (Ber., 
27,  1339 — 1346). — The  method  previously  employed  by  the  author 
for  the  investigation  of  ox  bile  (Abstr.,  1892,  1114;  1893,  ii,  220) 
has  now  been  applied  to  that  of  human  bile.  The  bile  was  hydrolysed 
by  boiling  it  for  24  hours  with  6  per  cent,  potassium  hydroxide,  this 
concentration  being  maintained  by  the  addition  of  water  from  time 
to  time.  The  results  may  be  summed  up  as  follows : — There  is  ob- 
tained from  human  bile  one  more  acid  than  from  ox  bile,  namely, 
fellinic  acid,  C23H38O4.  This  is  a  tasteless  compound  melting  at 
166 — 169° ;  it  is  homologous  with  choleic  acid,  and  apparently  dis- 
tinct from  Schotten's  fellenic  acid  (Abstr.,  1887,  606).  The  other 
substances  separated  were  cholic  acid,  C24H40O5,  choleic  acid, 
C24H40O4,  besides  fatty  acids  and  uncrystallisable  resin. 

A.  R.  L. 

Urea  Formation.  By  A.  Gautier  (^Compt.  rend.,  118,  902 — 904), 
by  A.  Chauveau  (ihid.,  904—906),  by  Berthelot  {ibid.,  906—907), 
and  by  Kaufmann  (ibid.,  937 — 939). — It  is  admitted  that  urea  is  in 
great  part  formed  in  the  liver  from  prote'id  material.  Chauveau  re- 
gards this  as  due  to  oxidation,  whilst  Gautier  considers  that  in  the 
liver  and  other  organs,  urea  is  the  product  of  fermentation  (hydroly- 
sis), and  that  oxygen  is  unnecessary.  This  he  supports  by  stating 
that — (1)  protoplasm  is  usually  reducing  in  its  action,  and  in  the  liver 
glycogen,  sugar  and  fat  are  formed,  by  reduction,  simultaneously  with 
the  urea  ;  (2)  Ehrlich's  experiments  with  sodium  sulphindigotate  and 
other  pigments  show  that  the  reducing  action  of  living  tissues  during 
life  is  especially  marked  in  the  liver ;  (3)  Kichet's  experiments  show 
that  urea  is  formed  in  a  piece  of  liver  plunged  into  melted  paraffin 
where  there  can  be  no  access  of  oxygen.  In  the  two  papers  that 
follow  the  first,  it  is  pointed  out  that  the  liver  normally  is  being 
traversed  by  blood  rich  in  oxygen,  and  that  the  formation  of  urea  is 
on  all  fours  with  that  of  carbonic  anhydride. 

Kaufmann's  paper  relates  to  the.  site  of  urea  formation,  and  the 
conclusions  he  draws  from  his  experiments  are — (1)  that  the  forma- 
tion of  urea  is  not  entirely  localised  in  the  liver ;  all  other  tissues 
produce  a  certain  quantity  ;  (2)  nevertheless  the  liver  is  the  seat  of 
most  active  and  abundant  production  of  urea ;  (3)  that  this  urea 
formation  is  produced  by  the  interaction  of  the  blood  and  by  meta- 
bolic phenomena  in  the  tissues.  W.  D.  H. 

Chemical    Composition   of  a    Fatty  Tumour.      By  W.   G. 

Buppel  (Zeit.  Biol.,  31,  101 — 107). — The  results  of  the  analysis  may 
be  briefly  stated  as  follows. 


VEGETABLE  PHYSIOLOGY  AND  AGRICULTURE.  327 

Grams. 

Connective  tissue 11  "0  =  1-90  per  cent. 

Fat 452-0  =  78-07 

Water 116-0  =  2003 

Total  weight 579-0 

The  452  grams  of  fat  contained : — 

Grams. 

Free  fatty  acids .      4-52  =     1-0  per  cent. 

Oleic  acid 293-80  =   65-0 

Fixed  acids  (mostly  stearic)     166-22  =  23-5         „ 
Glycerol,  volatile  acids  (espe- 
cially capric  and  butyric), 
and     iinsaponifiable    sub- 
stance         47-46  =  10-5 

W.  D.  H. 
Poisoning  by  Pyrogallol  and  its  Detection.  By  D.  Vitali 
(L'Orosif  17,  37 — 45). — Death  resulted  from  the  administration  of 
0*20  gi'am  of  pyrogallol,  in  several  doses,  to  a  dog  weighing  8  kilos. 
The  phenol  can  be  detected  in  the  urine  after  the  first  dose,  but  not 
after  subsequent  doses,  its  oxidation  products  only  being  then  found. 

W.  J.  P. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Chemical    Constituents    of    Ilex    Paraguayensis.       By    H. 

Kunz-Krause  {Arch.  Fharm.,  231,  613 — 640). — The  chemistry  of  the 
mate  leaf  has  not  been  the  subject  of  much  investigation  within 
recent  years.  The  author  refers  to  caffeine  and  tannic  acid,  together 
with  proteids  and  inorganic  salts,  as  having  already  been  shown  by 
various  chemists  to  occur  in  the  leaf  of  the  Brazilian  holly,  and  then 
describes  results  which  prove  the  presence  of  combined  choline,  an 
optically  inactive  sugar  arising  from  the  hydrolysis  of  the  tannin 
present,  and  soluble  potassium  and  magnesium  salts,  amounting  to 
more  than  1  per  cent,  of  the  dried  leaf.  Brazilian  holly  does  not 
contain  ilixanthin. 

The  author  has  submitted  the  tannin  derived  from  mate  to  a 
close  comparison  with  that  obtained  from  coffee,  and  is  able  to  con- 
firm Rochleder's  conclusion  that  these  two  acids  are  identical.  This 
is  shown  by  numerous  reactions  common  to  both,  and  also  by 
the  fact  that  hydrolysis,  with  concentrated  potash,  gives  rise  to  the 
dihydroxycinnamic  acid  already  obtained  by  Hlasiwetz  from  caffe- 
tannic  acid  {Annalen,  142,  221  and  357). 

Dihydroxycinnamic  acid,  C^HA,  [COOH  :  (OH)^  =  1:3:4], 
separates  from  alcohol  in  pale-brown  aggregates,  single  ci-ystals 
from  an  aqueous  solution  being  light  yellow.  With  bivalent  metals 
it  forms  three  series  of  salts — normal,  monobasic,  and  bibasic.  Fusion 
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takes  place  at  197 — 201°,  accompanied  by  evolution  of  carbonic  an- 
hydride ;  the  residue  most  probably  contains  the  hitherto  unknown 
3 : 4-dihydroxycinnamene,  which  shows  the  colour  reaction  with 
strong  sulphuric  acid  characteristic  of  its  methyl  ether  (Abstr.,  1881, 
740),  and  also  yields  catechol  when  submitted  to  dry  distillation. 

The  tannin  from  mate  is  not  readily  attacked  by  hydrochloric 
acid,  but  bromine  water  is  decolorised  by  its  aqueous  solution  with 
the  formation  of  bromodihydroxycinnamic  acid,  although  the  direct 
action  of  bromine  on  di hydroxy cinnamic  acid  gives  rise  to  a  dibromo- 
derivative. 

Another  proof  of  the  identity  of  the  tannins  derived  from  coffee 
and  from  mate  is  the  decomposition  of  the  latter  by  Liebermann's 
reagent,  with  the  formation  of  glucose,  catechol,  oxalic  acid,  and 
hydrogen  cyanide,  the  intermediate  product  being  dihydroxycinnamic 
acid.  The  glucose  from  this  source  is  an  optically  inactive  syrup, 
which  yields  a  crystalline  osazone,  and  reduces  Fehling's  solution. 
Hence  the  occurrence  of  glucose  in  the  aqueous  extract  of  the 
dried  leaf  is  explained  by  the  decomposition  of  a  portion  of  the  tannin 
present.  M.  0.  F. 

Balsam  of  Tamacoar6 ;    a  Brazilian  Vegetable  Oil.    By  F. 

Pfaff  (Arch.  Fharm.,  231,  522 — 541). — Tamacoare  balsam  is  viscid, 
and  of  a  yellowish-brown  colour ;  it  is  heavier  than  water,  with  which 
it  forms  an  emulsion,  but  is  soluble  in  all  other  ordinary  solvents. 
When  distilled,  either  under  atmospheric  pressure  or  in  a  vacuum,  it 
undergoes  decomposition,  and,  although  a  clear  oil  passes  over  in  a 
current  of  superheated  steam,  the  distillate  soon  becomes  brown  as 
the  temperature  rises. 

A  study  of  the  chemical  properties  of  Tamacoare  balsam  shows  it 
to  consist  of  an  individual  substance  of  the  formula  C23H34O5.  By 
mixing  alcoholic  solutions  of  the  oil  and  mercuric  chloride,  a  de- 
rivative of  the  composition  C23H3305,HgCl  is  obtained,  crystallising 
in  tufts  of  colourless  needles,  soluble  in  cold  chloroform  and  ether, 
but  insoluble  in  boiling  alcohol.  On  passing  hydrogen  sulphide 
through  a  solution  of  the  compound  in  ether  and  alcohol,  to  which  a 
few  drops  of  hydrochloric  acid  have  been  added,  mercuric  sulphide  is 
precipitated,  whilst  the  filtrate  contains  the  original  oil.  One  speci- 
men of  Tamacoare  balsam,  after  remaining  in  a  stoppered  flask  for 
two  years,  deposited  colourless  crystals  identical  in  chemical  proper- 
ties with  the  oil,  which  is  regenerated  by  dissolving  the  crystalline 
product  in  any  ordinary  solvent  (alcohol  excepted),  and  evaporating. 

Decomposition  of  the  oil  with  concentrated  alkalis  gives  rise  to 
numerous  products,  of  which,  however,  normal  butyric  and  cap ry lie 
acids  only  have  been  identified.  M.  0.  F. 

Blay-Hitam;   a  Malayan  Arrow  Poison.    By  H.  Santesson 

and  C.  G.  Santesson  (Arch.  Pharm.,  231,  591— 612).— The  authors 
have  submitted  the  bark  of  the  Blay-Hitam  plant  to  a  careful  ex- 
amination, and  have  succeeded  in  isolating,  as  its  chief  chemical 
constituent,  an  alkaloid  which  corresponds  completely  in  chemical 
and  toxic  properties  with  brucine.     The  same  alkaloid  is  present  in 
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the  wood  and  sap,  the  latter  also  giving  uncertain  indications  of  the 
presence  of  strychnine.  M.  0.  F. 

Composition  of  the  Ash  of  Olive  Mark  Extracted  with 
Water  and  with  Carbon  Bisulphide.  By  D.  Martelli  (Staz. 
Sper.  Agrar.,  25,  60 — 72). — The  pasty  substance  obtained  after  the 
expression  of  the  oil  from  olives  is  sometimes  employed  as  cattle 
food  or  manure,  or  it  is  farther  extracted  with  water  or  with  carbon 
bisulphide.  The  residue  may  be  used  as  food  or  manure,  and  is 
frequently  used  as  fuel  for  heating  the  kettles  in  the  oil  factories. 
Samples  of  ashes  from  various  sources  were  obtained  and  analysed. 
There  is  a  good  deal  of  difference  in  the  results,  owing  to  the  differ- 
ence in  the  soils  on  which  the  olives  were  grown,  and  also  to  differ- 
ences in  the  manner  in  which  the  olives  were  treated.  The  most 
valuable  ashes,  as  manures,  were  those  obtained  from  residues  ex- 
tracted with  carbon  bisulphide ;  the  pure  ashes  contained  KoO,  19  to 
32  per  cent. ;  CaO,  16 — 33  per  cent.  ;  P2O5,  3  to  over  5  per  cent. ; 
MgO,  3  to  3*7  percent. ;  and  SO3,  1  to  10-7  per  cent.  The  residues 
extracted  with  water  gave  less  nutritive  ashes,  especially  as  regards 
potash  (4"6 — 20  per  cent.)  ;  phosphoric  anhydride  was  also  lower 
(3'7 — 4'3  per  cent.).  Chlorine,  which  was  present  in  the  ash  from 
the  carbon  bisulphide  residue  to  the  amount  of  0-5 — 4  per  cent.,  was 
found  only  in  traces  in  the  ash  of  residues  washed  with  water. 
The  author  points  out  the  importance  of  utilising  the  ashes  for 
manuring,  either  alone  or  mixed  with  nitrogenous  matter,  and  suffi- 
cient acid  to  neutralise  the  alkali.  N.  H.  M. 


Analytical   Chemistry, 


Laboratory  Apparatus.  By  F.  Anderlixi  (Gazzetta,  24,  i,, 
150 — 156). — In  place  of  the  ordinary  Geissler  potash  bulbs  used  in 
organic  analysis,  the  author  recommends  a  modification  in  which 
three  bulbs  are  arranged  one  above  the  other  inside  a  fourth ;  the- 
whole  apparatus  stands  on  a  foot,  and  can  be  improved  by  the  addi- 
tion of  a  tap  closing  both  entrance  and  exit  tubes.  ."^ 

An  improved  form  of  calcium  chloride  drying  tube  for  use  in 
organic  analysis  is  also  described ;  it  consists  of  a  cylinder  standing 
on  a  foot,  and  containing  an  internal  tube  down  which  the  products 
of  combustion  pass.  The  whole  apparatus  is  filled  with  calcium 
chloride,  and  both  inlet  and  outlet  are  closed  by  a  tap  at  the  top  of 
the  apparatus.  Towers,  of  somewhat  similar  construction  to  the  pre- 
ceding, may  be  advantageously  employed  in  drying  the  air  or  oxygen 
used  in  the  analysis. 

The  author  also  describes  improved  forms  oi  fractionating  columns- 
and  a  safety  separating  funnel.  W.  J.  P. 
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Estimation  of  Moisture  in  Wood  Pulps.  By  J.  C.  Bell  (/. 
Soc.  Chevi.  Ind.,  1894,  117— 118).— The  author  reooramends  that  the 
sample  should  be  dried  to  constant  weight  at  100°,  and  then  a  definite 
percentage  of  moisture  allowed.  The  exact  amount  to  be  allowed 
should  be  fixed  by  a  joint  committee  of  manufacturers  and  analysts. 

L.    DE   K. 

Estimation  of  Sulphur  in  Sulphides,  and  Simultaneous 
Estimation  of  the  Arsenic  present.  By  P.  Jannasch  (Zeit. 
anorg.  CJiem.,6,  303 — 309). — The  apparatus  used  is  fignred  below.  A 
is  an  apparatus  for  generating  hydrogen  chloride  ;  B  contains  sulph- 


uric acid,  and  has  a  calcium  chloride  tube  attached ;  the  vessel  a,  c, 
b,  d,  e,  /  is  of  hard  glass ;  h  is  a  ground-glass  joint ;  i  contains  3  per 
cent,  aqueous  hydrogen  peroxide,  with  some  strong  nitric  acid 
added ;  I  and  m  the  same  mixture,  diluted  with  an  equal  volume  of 
water.  About  0*6  gram  of  the  finely-powdered  mineral  is  placed  in 
the  vessel  a,  f,  and  first  heated  with  a  flat  flame  Bunsen  burner  for 
about  half  an  hour  in  a  current  of  dry  oxygen ;  the  sulphur  and  most 
of  the  arsenic  are  oxidised  and  carried  over.  The  oxygen  apparatus 
is  then  disconnected,  and  replaced  by  A,  B ;  and  a,  f  is  immersed  in 
boiling  water,  while  a  rapid  current  of  hydrogen  chloride  is  passed 
through  for  1| — 2  hours.  The  contents  of  i,  /,  and  m  are  now  mixed, 
and  concentrated  to  20 — 25  c.c,  small  quantities  of  strong  nitric  acid 
being  added  from  time  to  time.  The  residue  is  diluted  to  200  c.c, 
the  sulphuric  acid  precipitated  with  a  very  slight  excess  of  barium 
chloride,  and  the  barium  sulphate  collected  and  weighed.  The 
excess  of  barium  in  the  filtrate  is  precipitated  with  a  very  slight 
excess  of  sulphuric  acid,  the  filtered  solution  is  evaporated  to  a 
small  bulk,  and  made  alkaline  with  ammonia,  and  the  arsenic  is 
then  precipitated  with  a  slight  excess  of  magnesium  chloride,  the 
precipitate  being  treated  as  described  in  Abstr.,  1892,  658. 

C.  F.  B. 

Estimation  of  Arsenic  in  Copper.  By  F.  Flatten  (/.  Soc. 
Chem.  Ind.,  1894,  324 — 326). — The  author,  having  satisfied  himself 
that  arsenious  sulphide  is  completely  decomposed  by  boiling  with  a 
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large  amount  of  vpater,  recommends  the  following  process  for  the 
estimation  of  arsenic  in  copper. 

The  metal  is  heated,  as  usual,  with  ferric  oxide  and  hydrochloric 
acid.  The  distillate  is  precipitated  with  hydrogen  sulphide,  and  the 
impure  arsenious  sulphide  is  collected.  Instead  of  directly  weighino- 
it,  it  is  boiled  for  some  time  with  about  half  a  litre  of  water,  and 
after  cooling,  the  arsenic  is  titrated  with  centinormal  iodine  solution 
in  the  usual  manner.  L.  de  K. 

Detection  of  Arsenic  when  associated  with  Antimony  and 
Tin.  By  F.  A.  Gooch  and  B.  Hodge  {Amer.  J.  Scl,  [3],  47,  382—385). 
— The  mixture  containing  the  three  metals  is  distilled  with  3  grams 
of  potassium  iodide  dissolved  in  5  c.c.  of  water  and  an  equal  volume 
of  strong  hydrochloric  acid.  The  distillate  is  condensed  in  10  c.c.  of 
dilute  hydrochloric  acid  (1  :  1).  The  free  iodine  is  removed  by  the 
cautious  addition  of  stannous  chloride,  and  the  arsenic  is  then  preci- 
pitated by  hydrogen  sulphide.  Traces  of  antimony,  which  may  have 
passed  over,  and  the  added  tin,  are  not  precipitated  in  presence  of 
such  a  large  excess  of  acid.  If  it  be  desired  to  completely  remove 
the  arsenic,  the  residue  in  the  flask  must  be  distilled  a  few  times 
more  with  hydrochloric  acid.  The  remaining  liquid  is  afterwards 
tested  for  tin  and  antimony  in  the  usual  manner. 

The  apparatus  employed  is  essentially  the  one  devised  by  Mohr, 
and  consists  of  a  25  c.c.  flask,  fitted  by  means  of  a  rubber  stopper  to  a 
pipette,  bent,  drawn  out  at  the  lower  end  and  dipped  into  a  test  tube, 
which  is  at  the  same  time  supported  and  cooled  in  a  flask  partly  filled 
with  water.  The  pipette  tube  should  be  wide  enough  to  prevent 
the  formation  of  bubbles  within  it,  and  the  bulb  large  enough  to 
retain  any  liquid  which  may  happen  to  force  itself  back  by  accidental 
cooling  of  the  flask.  L.  de  K. 

Testing  for  Boric  acid  in  Wine-ash.  By  P.  Kulisch  (Zeit. 
angw.  Chem.,  1894,  147 — 148). — Ripper,  who  first  detected  the  pre- 
sence of  boric  acid  in  the  ash  of  wine,  recommends  that  the  mineral 
matter  of  25 — 50  c.c.  of  wine  should  be  dissolved  in  10  c.c.  of  water 
and  2  c.c.  of  hydrochloric  acid  (sp.  gr.  1*19).  By  means  of  faintly 
coloured  turmeric  paper,  the  boric  acid  reaction  may  then  be  readily 
obtained. 

The  author,  however,  recommends  simply  dissolving  the  ash  in  a 
few  drops  of  acid,  and  testing  with  paper  of  a  decided  yellow  colonr. 
The  test  is  then  much  more  satisfactory.  L.  de  K. 

Estimation  of  Carbonic  Anhydride  in  Presence  of  Soluble 
Sulphides.  By  A.  Wolkowicz  {Zeit.  angw.  Ghem.j  1894,  165). — 
The  author  uses  the  apparatus  recommended  by  Fresenius,  but,  before 
liberating  the  carbonic  acid  by  means  of  hydrochloric  acid,  the  sub- 
stance is  covered  with  a  20  per  cent,  solution  of  copper  chloride. 
Copper  sulphate  must  not  be  used,  as  this  might  form  a  cake  of  an 
insoluble  sulphate  and  so  prevent  the  proper  action  of  the  acid. 

The  hydrogen  sulphide  is  completely  retained  by  the  copper  solu- 
tion, and  the  carbonic  acid  is  dried  and  finally  absorbed  in  weighed 
soda-lime  tubes.  L.  de  K. 


332  ABSTKAOTS  OF  OHEMIOAL  PAPERS. 

New  Method  for  the  Volumetric  Estimation  of  Magnesium. 
By  G.  Venturoli  (Gazzetta,  24,  i,  213 — 218). — On  treating  a  solution 
of  a  magnesium  salt  with  disodium  hydrogen  phosphate,  magnesium 
hydrogen  phosphate  is  formed  ;  this  is  converted,  by  boiling,  into  a 
mixture  of  trimagnesium  diphosphate  and  magnesium  tetrahydrogen 
diphosphate,  4MgHP04  =  MggCPO^la  4-  MgH4(P04)2.  Since  the 
latter  salt  has  an  acid  reaction,  its  quantity  can  be  determined  by 
titration  with  standard  alkali  solution. 

A  concentrated  aqueous  solution,  containing  about  45  parts  of 
disodium  hydrogen  phosphate  for  every  part  of  magnesia  to  be 
estimated,  is  boiled,  a  little  phenolphthalein  being  added  ;  during  the 
boiling,  the  neutral  magnesium  solution  is  run  in  until  the  red  tint 
vanishes.  The  solution  is  then  titrated  with  decinormal  soda  solu- 
tion until  the  red  colour  reappears,  care  being  taken  not  to  add  soda 
solution  after  the  appearance  of  the  pink  tint.  The  quantity  of  mag- 
nesium in  the  solution  added  to  the  phosphate  can  then  be  calculated, 
knowing  that  2  mols.  of  magnesia,  MgO,  are  equivalent  to  1  mol.  of 
soda,  NaHO. 

The  process  may  also  be  employed  for  the  estimation  of  calcium ; 
the  titration  maybe  performed  in  the  cold  ;  the  reaction  which  occurs 
is  somewhat  different:  5]Sra2HP04  +  4CaCl2  =  SNaCl  +  Ca4H(P04)3 
-f  2N'aH2P04.  The  tetracalcium  hydrogen  triphosphate  separates 
from  the  solution,  and  does  not  affect  the  analytical  results ;  2  mols. 
of  lime,  CaO,  are  equivalent  to  one  of  soda,  ISTaHO. 

Test  analyses  show  that  these  methods  possess  considerable  accu- 
racy. A  similar  process  is  probably  also  applicable  for  the  estimation 
of  barium  and  strontium.  W.  J.  P. 

Estimation  of  Calcium  and  Magnesium.  By  O.  Forte 
(Gazzetta,  24,  i,  207 — 213). — Calcium  and  magnesium  may  be  esti- 
mated, when  in  a  solution  containing  no  other  metals,  by  precipitating 
as  carbonates,  igniting,  and  weighing  the  mixed  oxides ;  the  product 
is  then  converted  into  sulphates,  ignited,  and  again  weighed. 

W.  J.  P. 

Valuation  of  Zinc  Dust.  By  F.  Meyer  (Zeit.  angvj.  Chem.,  1894, 
231 — 232). — The  author  dissolves  the  sample  in  sulphuric  acid  and 
measures  the  volume  of  the  hydogen  evolved.  The  apparatus  consists 
of  a  generating  flask,  a  reservoir  containing  dilute  sulphuric  acid 
(1  :  3),  a  graduated  tube  ending  in  a  bulb  with  a  stop-cock,  and  a  con- 
necting piece  properly  ground  at  each  end  and  provided  with  a  three- 
way  stop-cock. 

1  gram  of  the  zinc  dust  is  put  into  the  generating  flask,  which  is 
then  fixed  to  the  connecting  piece  and  filled  with  water.  After  closing 
the  stop- cock,  the  other  end  is  fixed  to  the  graduated  tube,  and  the 
protruding  end  of  the  stop-cock  is  connected  with  the  reservoir  by 
means  of  an  india-rubber  tube.  The  stop-cock  on  the  bulb  is  now 
opened,  and  the  reservoir  lifted  up  to  fill  the  burette  with  acid,  after 
which  the  cock  is  again  closed.  By  opening  the  three-way  stop-cock 
in  the  proper  direction,  the  acid  descends,  in  consequence  of  its 
greater  specific  gravity,  into  the  generating  flask,  and  liberates  hydro- 
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gen,  whicli  collects  in  tlie  graduated  tube,  the  liquid  being  driven 
back  into  the  reservoir. 

When  the  action  is  over,  the  liquids  in  the  reservoir  and  burette 
are  levelled,  and  the  volume  of  the  hydrogen  is  read  off  and  corrected 
for  temperature  and  pressure.  The  percentage  of  zinc  in  the  sample 
is  then  found  by  a  simple  calculation.  L.  de  K. 

Estimation  of  Cadmium.  By  M.  Muspratt  (/.  8oc.  Ghem.  Ltd., 
1894,  211 — 213). — Cadmium  may  be  accurately  estimated  as  oxide, 
the  ignition  being  effected  in  a  stream  of  oxygen,  but  the  oxide  does 
not  stand  the  heat  of  a  gas  blowpipe,  suffering  serious  diminution 
in  vyreight.  The  estimation  as  sulphide  is  also  very  good,  but  the 
precipitate  is  often  difficult  to  filter  and  wash. 

The  preference,  however,  should  be  given  to  the  electrolytic 
methods  on  account  of  their  simplicity,  cleanliness,  and  accuracy  ;  the 
chief  precautions  to  be  taken  being  tlae  use  of  dilute  solutions  and 
weak  currents.  The  metal  is  best  deposited  from  a  weak  sulphuric 
acid  solution,  and  it  has  little  tendency  to  oxidise.  L.  de  K. 

Estimation  of  Manganese  in  Minerals  and  Metals.    By  E. 

H.  Saniter  (/.  Soc.  Ghem.  Ind.,  1894,  112— 116).— The  author  criti- 
cises the  various  gravimetric  and  volumetric  processes.  The  weigh- 
ing of  manganese  as  MngO^  is  utterly  untrustworthy  if  the  metal  has 
been  precipitated  as  hydrated  dioxide ;  somewhat  better  results  are 
obtained  when  the  precipitated  sulphide  is  ignited  in  contact  with 
air.  The  weighing  as  pyrophosphate  is  accurate  if  the  solution  has 
been  completely  freed  from  other  metals,  which  is,  however,  a  very 
tedious  operation.  Pattinson's  volumetric  process  (titration  of  the 
dioxide  with  ferrous  sulphate),  and  Volhard's  method  (titration  with 
potassium  permanganate),  are  trustworthy  when  the  standard  solu- 
lions  are  checked  with  manganese  oxide  of  exactly  known  composi- 
tion. L.  DE  K. 

Estimation  of  Silicon  and  Aluminium  in  Iron.    By  L.  L.  de 

KoNiNCK  {Ghem.  Gentr.,  1894,  i,  523  ;  from  Bev.  univ.  Mines^  14,  138). 
— The  metal  is  first  treated  with  nitric  acid  or  nitro-hydrochloric 
acid,  and  precipitated  with  ammonia  or  ammonium  hydrogen  carbon- 
ate ;  if  manganese  is  present,  the  iron  must  be  precipitated  with 
ammonium  acetate.  The  ammonia  should  be  free  from  silica ;  if  not, 
it  should  be  distilled,  and  the  vapour  condensed  in  the  iron  solution. 
The  precipitate,  after  being  collected  on  a  filter,  washed,  and  ignited, 
is  placed  in  a  weighed  platinum  boat  and  heated  in  a  current  of  hydro- 
gen chloride;  the  iron  is  then  volatilised  as  chloride,  whilst  silica 
and  alumina  remain  behind.  To  estimate  the  aluminium,  the  mix- 
ture is  evaporated  with  hydrofluoric  acid,  or  ignited  with  ammonium 
fluoride,  which  causes  the  silica  to  volatilise.  The  aluminium  may 
contain  other  substances  such  as  titanium  and  chromium,  and  must, 
therefore,  be  further  tested.  L.  DE  K. 

Acidimetric  Estimation  of  Substances  that  form  Molecular 
Compounds  with  Picric   acid.      By   ¥.  W.  Kustkr  {Ber.,   27, 
VOL.  LXYi.  ii.  26 
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1101 — 1105). — A  strong  flask  is  used,  with  an  indiarubber  stopper, 
through  which  passes  a  piece  of  glass  tubing  closed  at  the  lower  end, 
and  with  a  small  hole  in  the  side  rather  above  this  end.  It  is  thns 
possible  to  exhaust  the  flask,  and  then,  by  drawing  up  this  tube  until 
the  hole  is  covered  by  the  cork,  to  preserve  a  vacuum  in  the  flask 
after  the  connection  with  the  pump  is  broken.  The  substance  to  be 
examined  is  placed  in  the  flask  with  a  moderate  excess  of  picric  acid 
solution  ;  this  is  a  solution  saturated  at  the  ordinary  temperature 
and  of  about  N/20  strength.  The  flask,  which  should  be  filled  about 
up  to  the  neck,  is  then  exhausted,  and  the  whole  heated  on  the  water 
bath  until  all  the  substance  has  disappeared.  It  is  then  left  for 
several  hours,  when  the  cold  solution  is  filtered,  and  the  excess  of 
picric  acid  determined  in  the  filtrate  by  titration  with  N'/IO  baryta 
water,  phenolphthalein  being  used  as  an  indicator.  Grood  results 
were  obtained  with  naphthalene,  acenaphthene,  and  a-  and  /3-naph- 
thol;  in  the  last  case  a  correction  had  to  be  made  for  the  picrate 
remaining  in  solution  (100  c.c.  of  the  picric  acid  solution  dissolves 
0*0075  gram  ^-naphthol).  With  phenanthrene,  quantitative  results 
could  not  be  obtained.  C.  F.  B. 


Volumetric  Sugar  Estimations.  By  Samelson  (Zeit.,  angw. 
Ghem.,  1894,  267 — 268). — The  gravimetric  estimation  of  sugar  by 
means  of  Fehling's  solution  has  lately  been  again  recommended 
instead  of  the  volumetric  process  on  account  of  its  supposed  greater 
accuracy. 

The  author  thinks,  however,  that  the  volumetric  process  may  be 
advantageously  employed  instead,  if  only  the  precaution  be  taken  to 
ascertain  the  real  titre  of  the  alkaline  copper  solution,  and  not  to 
blindly  trust  to  its  supposed  strength.  L.  de  K. 

Estimation  of  Acidity  in   Gastric   Juice.      By  J.  J.   Kasass 

(Chem.  Centr.,  1894,  i,  481  ;  from  Fharm.  Zeit.  Buss.,  33,  21—22).— 
On  adding  hydrochloric  acid  to  potassium  hydrogen  tartrate,  the 
total  acidity  of  the  liquid  is  increased,  owing  to  the  liberation  of  the 
soluble  tartaric  acid.  If  the  acidity  of  the  mixture  before  the  addi- 
tion of  the  tartrate  is  called  a,  and  that  after,  5,  then  3(6  —  a)  ~- 
free  hydrochloric  acid.  Organic  acids  and  prote'ids  do  not  interfere  witli 
the  reaction.  It  may  be  applied  to  the  estimation  of  hydrochloric  acid 
in  gastric  contents,  thus  :  10  c.c.  of  the  juice  is  titrated  with  sodium 
hydroxide  (a)  ;  12  c.c.  is  mixed  with  6  c.c.  of  95  per  cent,  alcohol, 
and  excess  of  tartrate  added,  the  mixture  being  allowed  to  remain  an 
hour,  and  then  filtered.  15  c.c.  {=  10  c.c.  of  gastric  juice)  is  then 
titrated  as  before  (h).  A  third  titration  in  a  control  specimen  is 
necessary,  as  potassium  hydrogen  tartrate  is  not  insoluble  in  alcohol 
(c).     The  quantity  of  free  hydrochloric  acid  =  [(&  —  c)  —  a]   X  3. 

The  results  obtained  come  near  to  Giinzburg's  ;  after  Ewald's  test 
breakfast,  the  percentage  of  hydrochloric  acid  in  the  human  stomach 
is  0"02  to  0"04.  The  results  came  out  lower  than  Sjoquist's,  by 
whose  method  the  acid  united  to  prote'ids  is  also  estimated. 

W.  D.  H. 


ANALYTICAL  CHEMISTRY.  335 

Estimation  of  Essential  Oils,  especially  in  Oil  of  Cloves  and 
Oil  of  Mace.  By  W.  Lenz  (Zeit.  anal.  Chem.,  33,  193— 200).— The 
following  is  suggested  as  an  improvement  on  older  processes  for  esti- 
mating the  amount  of  oil  obtainable  from  the  spice: — 10  to  20  grams  of 
the  powder  is  mixed  with,  water  in  a  200  c.c.  retort,  the  beak  of  which 
is  inclined  upwards,  but  at  its  middle  is  bent  downwards  at  a  right 
angle  and  connected  with  a  condenser.  10  c.c.  of  olive  oil  is  added 
to  prevent  frothing,  and  steam  is  passed  through  the  mixture  as  long 
as  any  oil  distils.  The  distillate,  amounting  to  about  500  c.c,  is 
saturated  with  sodium  chloride  and  extracted  by  shaking  with  ether 
(50  c.c,  three  times).  The  ethereal  solution  is  dried  by  digesting 
with  20  grams  of  fused  calcium  chloride  for  at  least  three  days,  and 
is  then  evaporated  below  30°  in  a  tared  flask,  through  which  a 
current  of  dry  air  is  passed,  nntil,  at  intervals  of  five  minutes,  its 
weight  becomes  constant.  The  percentage  of  eugenol  in  the  oil  is 
then  determined  by  Thoms'  method  (Absti\,  1892,  250).  The 
high  solubility  of  oil  of  cloves  in  a  50  per  cent,  aqueous  solution  of 
sodium  salicylate  led  to  experiments  in  which  this  solution  was  sub- 
stituted for  water  in  the  retort.  The  average  yield  of  oil  from  the 
water  distillations  was  17" 75  per  cent.,  containing  79*44  per  cent,  of 
eugenol,  from  the  salicylate  19*45  per  cent.,  containing  84*52  percent, 
of  eugenol,  the  latter  yield  agreeing  better  than  the  former  with  that 
obtained  on  the  large  scale.  Similar  experiments  with  mace,  the  oil 
of  which  is  nearly  insoluble  in  salicylate  solution,  gave  one-fourth 
more  oil  with  the  salicylate  than  with  water,  and  that  the  action  is 
not  due  to  a  mere  rise  in  the  boiling  point  of  the  solution  is  shown  by 
the  fact  that  solutions  of  potassium  acetate  and  of  calcium  chloride 
have  no  such  effect.  The  behaviour  of  the  salic3date  seems  rather  to 
be  due  to  its  peculiar  solvent  action  on  the  plant  tissues,  which 
renders  it  such  a  valuable  liquid  for  mounting  microscopic  prepara- 
tions. M.  J.   S. 

Detection  of  Adulteration  in  Lard.  By  Samelson  {Zeit.  anal. 
Chem.,  33,  189 — 192). — A  qualitative  method  for  the  detection  of 
vegetable  fats  has  long  been  a  desideratum,  and  several  such  have 
been  proposed,  but  neither  Becchi's,  Gantter's  (Abstr.,  1893,  ii,  440), 
nor  Welmans'  can  be  depended  on  in  all  cases,  the  two  former  some- 
times failing  to  give  any  indication  in  cases  of  undoubted  falsification, 
whilst  the  latter  may  give  as  distinct  a  coloration  where  the  purity  of 
the  sample  is  unquestionable,  as  in  cases  of  adulteration.  The  iodine 
absorption  remains  at  present  the  only  trustworthy  test. 

M.  J.  S. 

Detection  of  Cotton-seed  Oil  in  Lard.  By  E.  J.  Bevax 
(Analyst,  19,  88 — 89). — The  author  examined  a  sample  of  genuine 
lard  which,  however,  gave  a  decided  silver  reaction.  By  scraping  off 
the  top  portion  and  taking  a  part  of  what  lay  underneath,  to  which 
the  air  had  not  penetrated,  no  silver  reaction  was  obtained.  The 
same  result  was  obtained  with  bladder  lard,  and  here  the  possibility 
of  any  mechanically  deposited  dirt  being  present  was  out  of  the 
question.  Lard  was  then  exposed  in  a  still  room  in  flat  dishes,  and 
after  a  week's  exposure,  it   gave  the  reaction  quite  strongly.     The 
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author  can  come  to  no  other  conclusion  than  that  the  effect  observed 
is  due  to  an  oxidation  process.  After  passing  air  for  a  few  days 
through  melted  lard,  a  product  was  obtained  which  gave  an  intense 
reaction  with  silver  solution.  The  substance  formed  is  no  doubt 
present  in  very  minute  amount,  but  there  is  quite  enough  to  mislead, 
and  give  the  impression  that  cotton-oil  is  really  present. 

L.    DE    K. 

Estimation  of  Moisture  and  Oil  in  Linseed  Cake,  &c.  By 
A.  P.  AiTKEN  (/.  Amer.  Ghem.  Soc,  16,  114—122). — In  estimating 
moisture  by  drying  the  sample  in  a  water  oven,  it  is  generally  found 
several  per  cent,  too  low,  and  this,  of  course,  spoils  the  estimation  of 
the  oil ;  the  common  practice  being  to  determine  the  moisture  in  one 
part  of  the  sample  and  the  joint  moisture  and  oil  in  another  portion. 

The  author  has  now  greatly  improved  the  process  by  drying  the 
sample,  contained  in  an  aluminium  boat,  at  100°  in  a  current  of  dry 
coal  gas,  previously  brought  to  the  same  temperature.  By  this  means, 
oxidation  of  the  oil  is  prevented.  The  oil  is  estimated  by  introducing 
the  dried  sample  into  an  extraction  tube,  which  is  closed  at  the  begin- 
ning of  the  elongated  end  with  a  double  wad  of  filter  paper,  and  after 
any  powder  adhering  to  the  sides  has  been  brushed  down,  another 
wad  is  patted  in  on  the  top.  The  tube  is  now  inserted  in  one  of  the 
holes  of  a  zinc  box,  which  is  filled  with  warm  water.  The  narrow 
end  of  the  tube  dips  into  a  weighed  flask,  in  case  it  be  desired  to 
check  the  result  by  a  direct  weighing  of  the  oil.  Ether  is  now  poured 
into  the  tube  and  the  tube  is  corked ;  when  the  ether  begins  to  boil 
it  rapidly  runs  into  the  flask.  The  extraction  is  repeated  15  to  20 
times.  The  contents  of  the  tube  are  now  pushed  by  means  of  a  thin 
glass  ramrod  into  a  weighed  aluminium  capsule ;  the  wads  are  cleaned 
with  a  camel-hair  brush,  and  after  drying  the  exhausted  powder  for 
a  short  time  at  100'',  it  is  reweighed.  L.  de  K. 

Estimation  of  Glycocine.  By  C.  S.  Fischer  (Zeit.  physioL 
Ghem.,  19,  164 — 178). — It  is  recommended  that  albuminoids,  like 
gelatin,  keratin,  &c.,  may  be  estimated  by  the  amount  of  amido- 
acids  (glycocine,  leucine,  glutamic  acid,  &c.)  formed  from  them.  The 
present  paper  relates,  however,  to  gelatin  and  the  glycocine  formed 
from  it. 

The  glycocine  is  estimated  by  converting  it,  by  the  use  of  hydro- 
chloric acid  and  benzoic  chloride,  into  hippuric  acid,  which  is  crys- 
tallised out  and  weighed.  Leucine,  &c.,  may  be  estimated  by  form- 
ing similar  benzoyl  compounds.  W.  JD.  H. 

Detection  of  Horse-Flesh.  By  Brautigam  and  Edelmann  (Ghem. 
Gentr.,  1894,  i,  485;  from  Fharm.  Gentr.-H.,  35,  60— 68).— This 
method  of  detecting  horse-flesh  depends  on  the  fact  that  this  form  of 
meat  contains  0'373  to  1*072  per  cent,  of  glycogen,  whilst  that  of  other 
animals  used  as  food  contains  none,  or  the  merest  trace.  Ox  flesh 
comes  next  to  horse-flesh  (0'204  per  cent.).  From  this,  the  authors 
claim  to  be  able  to  detect  5  to  10  per  cent,  of  horse-flesh  mixed  with 
other  meat.     The  same  holds  for  horse  liver  used  in  sausag^tis. 

W.  D.  H. 
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Spectrum  of  Oxygen  at  High  Temperatures.  By  J.  Janssen 
(Compf.  rend.,  118,  1007 — 1009). — When  oxygen  under  various 
pressures  is  enclosed  in  a  steel  tube  10  m.  long,  provided  with  glass 
ends,  and  heated  by  means  of  a  row  of  gas  burners,  the  bands  and 
lines  of  the  spectrum  show  no  appreciable  variation  between  the 
ordinary  temperature  and  300°,  but  the  gaseous  column  becomes 
distinctly  more  transparent  to  the  spectrum  as  a  whole. 

When  the  oxygen  is  heated  by  means  of  a  spiral  of  platinum  wire 
enclosed  in  the  tube  and  made  incandescent  by  an  electric  current,  no 
variations  in  the  spectrum  are  observed  in  a  tube  2*1  m.  long  with 
pressures  reaching  100  atmos.  and  temperatures  as  high  as  800 — 900°. 

C.  H.  B. 

Symbol  for  denoting  the  Optical  Activity  of  Compounds. 
By  H.  Landolt  (Ber.,  27,  1362 — 1364). — Ladenburg  has  recently 
stated  (this  vol.,  i,  307)  that  the  rotatory  power  of  (Z-coniine  is  [ajo 
=  15'6,  and  he  draws  attention  to  the  fact  that  Landolt  (Das  optische 
Brehungs-vermogen,  1879,  225)  gives  the  value  17*9  on  the  authority 
of  SchifF.  Landolt,  in  reply,  states  that  he,  having  observed  that  the 
natural  base  had  a  rotatory  power  of  15'6°  in  a  1  decimetre  tube,  con- 
cluded that  Schiff's  value  was  merely  the  observed  angle,  and 
accordingly  divided  this  number  by  the  sp.  gr.,  using  the  value 
observed  by  Schiff,  namely,  0'873  at  15° ;  he  thus  obtained  17"9  as 
the  specific  rotatory  power.  Schiff  is  unable  to  say  definitely,  but  he 
believes  that  the  value  given  by  him  (15*6°)  had  already  been 
divided  by  the  sp.  gr.  It  is,  however,  to  be  observed  that  Schiff's 
value  for  the  sp.  gr.  of  the  base,  as  to  the  accuracy  of  which  he  is 
certain,  differs  from  that  of  Ladenburg  (loc.  cit.). 

It  is  suggested  that,  to  prevent  confusion,  authors  shall  employ  the 
words  "  observed  angle  "  and  "  specific  rotatory  power,"  the  latter 
being  taken  in  Biot's  sense  and  denoted  by  the  symbol  [a],  a  small 
letter  being  affixed  to  indicate  the  particular  light  employed. 

A.  R.  L. 

Specific  Rotation  of  Dissolved  Substances.  By  A.  Aignan 
(Ann.  Ghim.  Phys.,  [7],  1,433 — 463). — If  an  optically  active  sub- 
stance A  having  the  rotatory  power  [a]  is  dissolved  in  presence  of  an 
inactive  substance  B  and  a  compound  of  A  and  B  having  the  rota- 
tory power  [a]  is  formed  in  the  solution,  it  is  evident,  as  Biot 
showed,  that  the  rotatory  power  of  the  solution  should  show  a  point 
of  discontinuity  when  the  concentration  attains  a  certain  magnitude; 
For,  suppose  the  solution  to  contain  P  of  A  and  Q  of  B,  and  the  ratio 
between  the  weights  of  A  and  B  in  the  compound  which  they  form  to 
he  n  ;  further  let  u  be  the  rotation  of  a  column  of  solution  of  thickness 
I  and  density  S,  and  let  the  weight  M  of  the  solution  be  constant,  then 
when  Q<wP 

rai  -^  [g]  (n  +  1)  -  [a]    Q  __  M.. 

'-   -■  "^  n  P  "  Fir  ' 
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and  when  Q>mP 

(«  +  1)  [«]  =  ^^- 

Since  [a],  [a],  and  n  arc  constants,  it  is  seen  that  the  values  of 
—-^  expressed  as  a  function  of  Q/P  are  represented  by  the  co-ordinates 

of  two  straight  lines  cutting  each  other.  When  Q,<^nF  or  A  is  in 
excess  the  curve  is  a  straight  line  inclined  to  both  co-ordinates  m  and 
y ;  when  Q]>^P  or  B  is  in  excess,  the  specific  rotation  is  independent 
of  the  excess  of  B  and  the  curve  runs  parallel  to  one  co-ordinate  x. 
The  author  shows,  however,  that  these  two  straight  lines  are  merely 
tangents  to  the  actual  curve  at  the  points  where  x  =  0  and  ic  =  oo, 
because  a  further  complication  is  introduced  into  the  question  by  dis- 
sociation brought  about  by  the  solvent  itself ;  the  influence  of  this 
may  be  readily  investigated  theoretically,  and  the  results  are  shown 
to  be  concordant  by  series  of  determinations  of  rotatory  powers  of 
pinene  in  various  solvents  and  of  solutions  of  sugar  and  potash  in 
water.  The  calculated  and  observed  numbers  agree  very  closely 
indeed.  The  co-ordinates  of  the  point  of  intersection  of  the  two 
tangents  to  the  curve  give  the  composition  of  the  compound  of  A  and 
B;  this,  in  the  case  of  sugar  and  potash,  consists  of  2  mols.  of  the 
latter  to  1  of  the  former. 

The  author  concludes  with  a  discussion  of  the  work  of  Biot  and 
Gernez  on  optically  active  solutions,  and  shows  that  the  experimental 
results  are  in  complete  agreement  with  his  own  theoretical  ones. 

W.  J.  P. 

Fluorescence.  By  E.  BgcKiNGHAM  (Zeit.  physikal.  Ghem.,  14, 
129 — 148). — Experiments  were  made  to  establish  a  connection  be- 
tween the  phenomena  of  fluorescence  and  the  ions  present  in  the 
liquid.  In  the  case  of  eosin,  which  contains  acidic  hydrogen,  dilution 
increased  the  fluorescence ;  an  addition  of  strong  acids,  that  is,  of 
hydrogen  ions,  caused  it  to  diminish,  as  did  also  neutral  salts  if  in 
sufficient  quantity ;  strong  alkalis  also  caused  a  decrease,  probably 
owing  to  the  formation  of  slightly  dissociated  salts.  A  few  observa- 
tions were  made  with  /i-naphthylaminedisulphonic  acid,  [(S03H)2lN^H.. 
=  ]  :  4' :  2],  and  then  a  large  number  with  quinine.  This  compound 
being  a  feeble  base,  the  effect  of  alkalis  on  solutions  of  its  salts 
should  be  to  diminish  the  fluorescence  which  should  be  increased  by 
acids  and  strongly  dissociated  neutral  salts,  and  the  observed  results 
were  as  expected.  The  experiments  also  show  that  the  bivalent 
quinine  ion,  as  in  Q,S04H2,  is  more  strongly  fluorescent  than  the  uni- 
valent ions  as  in  Q,HN03.  Halogen  ions  exert  a  peculiar  diminish- 
ing influence,  which,  although  well  marked  and  regular,  the  author  is 
unable  to  explain.  He  considers,  however,  his  results  certainly 
indicate  that  fluorescence  is  an  ionic  phenomenon.  L.  M.  J. 

Electrolysis.  By  O.  Wiedeburg  {Zeit.  physikal.  Chem.,  14, 
174 — 180). — The  paper  contains  a  consideration  of  the  question 
whether  a  cei'tain  maximum  E.M.F.  is  required  before  electrolysis 
can  be  effected.     The  author  considers  that   with  any  electromotive 
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orce   (A)  there  corresponds  a  certain  pressure   {p)  of  the  gaseous 
product  according  to  the  equation  Ai— A2  =  clog^,  and  hence  is  of 

opinion  that  by  any  electromotive  force,  however  small,  electrolysis 
is  set  up.  The  ratio  of  current  to  E.M.F.  is  given  by  a  curve  consist- 
ing of  two  straight  lines  connected  by  a  short  curve,  approximately  a 
hyperbola.  Where  the  curve  is  very  short,  an  apparent  break  occurs, 
the  position  corresponding  with  the  maximum  of  polarisation. 

L.  M.  J. 

Conductivity  of  Solutions.  By  N.  Strindberg  {Zeit.  physihd. 
€hem.,  14,  161 — 162). — The  experiments  of  Arrhenius  (Abstr.,  1892, 
1038)  and  Holland  (Abstr.,  1892,  1382)  on  the  effect  of  a  non- 
electrolyte  on  the  conductivity  of  a  solution,  lead  in  both  cases  to  the 

expression  I  =  1^  •  1  —  ^\    but  the  constant  a  differs  gi-eatly  in  tlie 

two  sets  of  experiments.  The  author  therefore  redetermines  this 
■constant,  using  solutions  of  sodium  and  cuprous  chlorides,  with 
acetone  and  ethylic  alcohol  as  the  non-conductors.  The  results  ob- 
tained agree  well  with  those  of  Arrhenius,  but  differ  from  those  of 
Holland  to  the  extent  of  from  24  to  56  per  cent.  L.  M.  J. 

Electrical  Conductivity  of  some  Salts  in  Ethylic  and 
"Methylic  Alcohol.  By  B.  Volljler  (Aim.  Phys.  Chem.,  [2],  52, 
328 — 356). — The  conductivities  of  the  acetates  and  iodides  of 
sodium  and  potassium,  and  of  lithium  chloride,  dissolved  in  ethylic 
and  m ethylic  alcohols  were  measured,  as  also  those  of  the  chlorides 
of  sodium  and  calcium,  and  the  nitrates  of  silver  and  calcium,  dis- 
solved in  ethylic  alcohol. 

The  molecular  conductivities  increase  with  increasing  dilution,  and 
approach  a  limiting  value  for  infinite  dilution,  except  in  the  case  of 
calcium  chloride  and  of  calcium  nitrate.  The  limiting  values  for  the 
molecular  conductivities  in  methylic  and  ethylic  alcohol  solution  may 
be  obtained  from  those  in  aqueous  solution  by  multiplication  with  a 
factor,  in  the  first  case  about  0'73,  and  in  the  second  about  034.  Ft 
appears,  therefore,  that  the  conductivity  decreases  with  the  rising 
molecular  weight  of  the  solvent.  The  tempeiature  coefficients  in- 
crease with  rising  dilution,  and  for  very  dilute  solutions  the  conduc- 
tivity coefficients  are  practically  the  same  as  those  for  the  viscosity 
of  methylic  and  ethylic  alcohols.  Ostwald's  dilution  law  is  not 
applicable  to  the  solutions  examined,  and  from  the  conductivities  it 
is  not  possible  to  calculate  the  rise  in  the  boiling  point  of  ethylic 
alcohol  in  its  solutions,  as  it  is  with  water.  H.  C. 

Determination  of  Critical  Temperatures  by  means  of  the 
Critical  Index  of  Refraction.  By  J.  Chafpuis  (Compt.  rend.,  118, 
S76 — 977). — The  author  has  employed  the  observation  of  interference 
bands  as  a  means  of  following  the  changes  in  the  refractive  index  of 
a  liquefied  gas  near  and  at  its  critical  tempeiature.  The  liquid  is 
placed  in  a  cylindrical  cavity  in  a  steel  prism,  provided  with  aper- 
tures covered  with  optically-worked  glass  plates  and  surrounded  by 
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}i  liquid,  the  temperatare  of  wliicli  can  be  controlled.  Two  beams  of 
light  produced  by  a  pair  of  Jamin  mirrors,  starting  from  a  Billet 
compensator,  pass  tbrougli  the  liquid  in  the  prism,  and  through  the 
surrounding  bath,  the  sides  of  which  are  made  of  plates  of  optically- 
worked  glass. 

In  the  case  of  liquefied  carbonic  anhydride,  the  bands  remain 
stationary  and  the  refractive  index  is  constant ;  beyond  this  tempera- 
ture the  bands  fall  and  the  refractive  index  increases  rapidly.  The 
curve  of  the  indices  at  31*61°  shows  a  vertical  tangent,  and  the 
intersection  of  this  curve  with  the  right  line  representing  the  index 
above  this  temperature  is  the  critical  point  of  the  index.  The  results 
vary  only  between  31*60°  and  31*62°  (uncorr.),  and  the  corrected 
A'alue  for  the  critical  point  as  thus  determined  is  31*40°,  which  ap- 
proaches closely  to  Amagat's  value,  31*35°.  C.  H.  B. 

Electrical  Method  for  the  Determination  of  Transition 
Points.  By  E.  Cohen  (Zelt.physikal.  Ghem.,  14,  53 — 92). — If  a  voltaic 
element  be  formed  by  the  immersion  of  similar  electrodes  in  saturated 
solutions  of  the  two  forms  of  a  substance  capable  of  undergoing  a 
transition  change,  then  at  temperatures  above  or  below  that  of  the 
transition,  the  current  will  flow  in  opposite  directions,  becoming  nil 
at  the  transition  temperature  itself.  This  forms  the  basis  of  the 
method ;  such  an  element  being  placed  in  a  thermostat,  and  the  cur- 
rent measured  at  various  temperatures,  the  null  point  being  care- 
fully determined.  Details  of  the  method  and  of  the  mode  of 
preparing  the  element  and  the  electrodes  are  given  in  the  paper. 
The  method  is  applicable  to  transition  changes  due  to  loss  of  water 
of  crystallisation,  formation  of  double  salts,  double  decomposition, 
and  polymoi'phism.  The  following  changes  are  examined  and  the 
temperature  determined : — 

(1.)  Na2SO4,10H2O^Na2SO4  +  lOH^O.     t  =  32*8°. 
(2.)  CdCl2,2H20  :^  CdCl2,H20  -F  H2O.     t  =  341°. 
(3.)  ZnS04,7H20  ^ZnS04,6H20  +  H2O.     t  =  about  42°. 
(4.)  Na2S04,10HoO  -f  MgS04,7H20  ^  Na^MgS04,4HoO  +  I3H2O. 

t  =  20*8'^ 
(5.)  2MgS04,7H20  +  2NaCl^MgNa2(S04)2,4H20  + 

MgCl2,6H20  +  4H3O  (good  results  were  not  obtainable). 

The  author  points  out  that  the  method  has  the  advantages  of 
accuracy  and  speed,  but  is  only  applicable  to  conductors,  whilst  for 
some  of  these  the  preparation  of  the  electrodes  is  a  matter  of  very 
great  difficulty.  The  paper  concludes  with  a  consideration  of  the 
method  from  the  thermodynamical  standpoint,  the  fundamental 
equation 

E  =  W  H-  T  -"^^ , 
dt  ' 

being  applied  for  this  purpose.  L.  M.  J. 

Thermal  Changes  involved  in  the  Formation  of  Amido- 
Acids  and  of  Nitriles.  By  F.  Stohmann  and  H.  Langbkin  (J.  pr, 
Chem.,  [2],  49,  483—501). — The  following  values  are  given  : — 


GENERAL  AND  PHYSICAL  CHEMISTRY.  341 

Heat  of  Heat  of 

combustion.  formation. 

Cal.  Cal. 

Glycocine,  NHo-CHa'COOH 234-6  1259 

Diglycolamidic  acid,  i^HCCHs-COOH)^     396'3  221-2 

Triglycolamidic  acid,   N(CH2-COOH)3     560  0  314-5 

It  will  be  seen  that  the  mean  difference  between  the  heats  of  com- 
bustion for  each  CHa'COOH  group  introduced  is  162- 7  Cal.  If  this 
be  also  the  diiference  between  the  heat  of  combustion  of  glycocine 
and  that  of  solid  ammonia,  the  latter  value  must  be  71-9  Cal.  The 
heat  of  combustion  of  gaseous  ammonia  is  90-6  Cal.,  and  the  heat 
of  vaporisation  of  ammonia  is  5'4  Cal.  The  heat  of  liquefaction  of 
ammonia  is  not  known,  but  a  value  for  this  which  would  reduce  the 
heat  of  combustion  to  71-9  Cal.  can  hardly  be  entertained  as  probable. 
Ammonia  may  stand  in  the  same  relationship  to  glycocine  as  that 
which  has  been  shown  to  exist  between  formic  and  acetic  acids  and 
between  oxalic  and  malonic  acids  ;  that  is,  ammonia  may  be  more 
energetic  than  glycocine.  The  heat  of  combustion  of  hypothetical 
liquid  ammonia  devoid  of  chemical  energy  may  be  taken  at  90-6  — 
(5-4  +  12-3)  =  72-9  Cal.,  for  the  heat  of  neutralisation  of  aqueous 
ammonia  by  aqueous  hydrochloric  acid  is  12*3  Cal.  On  the  basis  of 
this  value  for  ammonia,  the  author  calculates  the  thermal  values  for 
the  formation  of  glycolamidic  acids  by  the  interaction  of  ammonia 
and  acetic  acid,  hydrogen  being  eliminated.  The  following  conclosion 
may  be  drawn  : — A  hydrogen  atom  which  enters  into  combination 
with  a  nitrogen  atom  effects  a  smaller  increase  of  energy  than  when 
it  enters  into  combination  with  a  carbon  atom  (compare  the  variation 
in  the  heat  of  combustion  produced  by  a  methyl  group  under  the 
same  circumstances,  Abstr.,  1892,  6;  1893,  ii,  362).  It  can  also  be 
vshown  from  the  author's  figures  that  more  energy  must  be  supplied 
for  the  formation  of  a  compound  in  which  a  carbon  atom  is  attached 
to  a  nitrogen  atom,  than  is  necessary  when  the  carbon  atom  is  at- 
tached to  another  carbon  atom.  Thus  it  happens  that  the  substitution 
of  CHa'COOH  for  H  increases  the  heat  of  combustion  by  162-7  Cal. 
when  the  H  is  attached  to  nitrogen,  and  by  150-9  Cal.  when  it  is 
attached  to  carbon. 

The  thermal  changes  concerned  in  the  conversion  of  amines  into 
anrido -acids  are  next  considered,  and  passing  to  the  nitriles  the  follow- 
ing figures  appear : — 

Heat  of  Heat  of 

combustion.  formation. 

Cal.  Cal. 

Diglycolamidic  nitrile,   C4H5N3     5908  —423 

Triglycolamidic  niti-ile,  CeHeN*     846-2  -75*2 

The  thermal  changes  involved  in  the  formation  of  the  nitriles  from 
the  acids,  and  in  the  hydrogenation,  hydrolysis,  and  formation  of  the 
nitriles  are  also  considered.  A.  G.  B. 

Salt  Formation  in  Alcoholic  Solutions.  By  C.  M.  van 
DEVENTERand  E.  Cohen   {Zeit.  physikal.  Chem.y  14,  124—128). — The 
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authors  extend  their  previous  experiments  (Abstr.,  1890,  553 ;  1892, 
262)  to  the  neutralisation,  by  an  acid,  of  sodium  dissolved  in  mixtures 
of  water  and  alcohol.  In  the  case  of  hydrogen  chloride,  the  heat  of 
neutralisation  diminishes  from  100  per  cent,  to  about  90  per  cent, 
alcohol,  increasing  however  with  additional  water  content.  A 
similar  result  obtains  when  the  solution  is  neutralised  by  hydrogen 
bromide,  but  with  acetic  acid  no  minimum  results,  the  value  con- 
tinuously increasing  on  addition  of  water.  The  authors  explain 
these  results  by  the  assumption  that  three  kinds  of  reaction  occur — 
(1),  HCl  +  NaCsHsO  =  NaCl  +  CsHeO  (undissociated) ;  (2), 
HCl  +  NaOH  =  NaCl  +  H2O  (undissociated);  and  (3), 
H/Cl  +  Na/OH  =  Na/Cl  +  H2O  (dissociated).  In  the  case  of 
the  halogen  acids,  the  heat  of  neutralisation  is  smallest  for  the  second 
class,  but  with  acetic  acid,  for  the  first  class.  They  point  out  finally 
the  importance  of  extended  accurate  observations  where  minima 
occur,  in  order  to  obtain  data  of  the  thermal  effects  for  undissociated 
compounds.  L.  M.  J. 

Corresponding  Solutions.  By  G.  Tamma^x  (Zelt.  jphysihaL 
Chem.,  14, 163 — 173 ;  compare  this  vol.,  ii,  224,  268). — The  author  has 
previously  shown  that  the  thermal  expansion  of  a  solution  at  ordinary 
pressure  corresponds  with  that  of  the  solvent  at  a  pressure  Ak.  Some 
cases  of  mixed  solutions  are  examined,  thus  the  values  for  AA;  in  the 
case  of  various  solutions  of  potassium  and  sodium  chlorides  are  given, 
and  the  expansion  corresponding  with  the  mean  Ah  is  calculated,  and 
found  in  most  cases  to  agree  well  with  the  observed  expansions  of  the 
mixed  solutions.  The  concentration  of  solutions  of  the  same  salts, 
at  which  the  values  of  Ah  are  equal,  are  also  given,  and  found 
to  agree  well  with  Bender's  "  corresponding  volumes ;  similar 
data  being  also  given  for  the  chlorides  of  lithium,  barium,  and 
ammonium.  Such  solutions  should  exhibit  no  volume  alteration  on 
mixing.  Only  in  a  few  cases,  however,  are  corresponding  solutions 
also  isohydric,  examples  of  such  cases  being  the  carbonates  and 
sulphates  of  sodium  and  potassium,  in  which  the  corresponding  solu- 
tions are  equimolecular.  The  sp.  gr.  of  a  mixture  of  equal  quantities 
of  these  solutions  therefore  is  the  mean  of  the  sp.  gr.  of  the  com- 
ponents, whilst  they  all  exert  the  same  effect  in  lowering  the  tempera- 
ture of  maximum  density.  L.  M.  J. 

Determination  of  the  Reduction  of  the  Freezing  Points  of 
Solutions.  By  A.  Ponsot  {Compt.  rend.,  118,  977— 980).— Regard- 
ing the  freezing  point  of  an  aqueous  solution  as  the  temperature  at 
which  it  is  in  equilibrium  with  ice,  the  author  brings  the  solution  in 
contact  with  an  excess  of  finely- divided  ice,  agitates  the  mixture  in  a 
vessel  carefully  protected  from  radiation,  reads  the  constant  tempera- 
ture, and  pours  off  the  liquid  and  determines  its  composition.  The 
advantages  claimed  are  that  the  liquid  can  contain  no  ice  in  super- 
fusion,  no  correction  is  necessary  for  the  concentration,  and  the 
temperature  that  has  to  be  read  off  is  stationary.  A  detailed  de- 
scription of  the  apparatus  employed  is  given ;  the  vessel  containing 
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the  solution  is  surrounded  on  all  sides  by  jacketed  cylinders  contain- 
ing mixtures  at  temperatures  approximating  to  0°.  C.  H.  B, 

Relation  between  Depression  of  the  Freezing  Point  and 
Osmotic  Pressure  of  Solutions.  By  C.  Dieterici  (Ann.  Phys. 
CJiem.  [2],  52,  263—274;  compare  this  vol.,  ii,  228). — In  answer  to 
Arrhenius,  the  author  admits  the  greater  accuracy  of  Juhlin's  obser- 
vations on  the  vapour  pressures  of  ice  and  water  at  temperatures 
below  0°  as  compared  with  those  of  Fischer,  but  still  maintains  that 
no  strict  proportionality  exists  between  the  depression  of  the  freezing 
point  and  the  osmotic  pressure  of  solutions.  The  theoretical  relation- 
ship existing  between  these  two  quantities  is  deduced,  and  it  is 
shown  that  the  assumption  hitherto  made,  that  the  heat  of  dilution 
of  dilute  solutions  is  so  small  that  it  may  be  neglected,  is  incorrect. 

H.  C. 

Variations  in  the  Viscosity  of  Fused  Sulphur.  By  J.  Brunhes 
and  J.  DussY  (Compt.  rend.,  118,  1045 — 1046). — The  viscosity  of 
fused  sulphur  at  first  decreases,  like  that  of  other  liquids,  as  the  tem- 
perature rises.  The  rate  of  transpiration  increases  from  the  melting 
point  to  a  point  between  156 — 157° ;  it  then  diminishes  very  rapidly, 
and  at  162°  it  has  become  so  viscous  that  it  cannot  be  forced  through 
a  tube  1  mm.  in  diameter,  even  by  the  pressure  of  a  column  of  mer- 
cury 700  mm.  high.  At  higher  temperatures,  a  change  in  the  op- 
posite direction  takes  place,  and  may  be  regarded  as  a  second  fusion. 

At  156°,  the  rate  of  transpiration  of  the  sulphur  is  1796  that  at 
115-5°.  The  rate  of  transpiration  at  115*5°  is  0-0518  and  at  156° 
0-093  that  of  water  at  25-5°.  C.  H.  B. 

Dissociation  of  Water.  By  W.  Nern.st  (Zeit.  physikal.  Chem., 
14,  155 — 156). — The  author  points  out  that,  in  the  determination  of 
the  electrolytic  dissociation  of  water  by  Ostwald  (Abstr.,  1893,  ii, 
365),  the  difference  of  potential  between  the  acid  and  base  employed 
must  not  be  neglected.  He  calculates  this  to  be  about  0-065  volt, 
and  hence  finds  the  dissociation  to  be  0-8  x  10~'.  L.  M.  J. 

Dissociation  of  Saline  Hydrates  and  Analogous  Compounds. 

By  H.  Lescceur  {Ann.  Ghim.  Fhys.  [7],  2,  78 — 117). — A  continuation 
of  the  author's  previous  experiments  (Abstr.,  1893,  ii,  364).  Deter- 
minations of  the  tension  of  dissociation  of  several  chlorides,  bromides, 
and  iodides  are  given,  and  from  these  data,  as  well  as,  in  some  case, 
by  direct  analysis,  the  existence  of  the  following  hydrates  is  estab- 
lished. MgCla  +  8H2O  (only  obtained  on  one  occasion ;  crystallises 
in  long,  silky  fibres)  ;  MgCU  +  6H2O  ;  MgCl,  +  4H2O  ;  ZnCl,  -|- 
2HoO ;  CdClz  +  4H2O  ;  CdCl^  +  H^O  ;  FeClo  +  6H2O  ;  FeClj  4- 
4H3O  ;  FeCla  +  2H2O  ;  FeClj  +  H2O ;  Fa^CU  +  I2H2O  (yellow)  ; 
FcaCle  +  8H2O  (red).  The  following  peculiarity  of  the  yellow 
hydrate,  which  has  been  noticed  by  Berzelius,  is  without  parallel ; 
thus,  instead  of  efflorescing  in  the  air,  it  deliquesces,  losing  its  water. 
The  existence  of  the  hydrates  to  be  mentioned  was  also  established  : 
CuCls  +  3H2O  ;  CuCU  +  2H2O ;  CuCla  +  H,0.  Cuprous  chloride 
is  anhydrous ;  when  agitated  with  water,  it  is  converted  into  cuprous 
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oxide,  but  the  yellow  substance,  wliicli  Wohler  believed  to  be  the 
intermediate  oxychloride,  is  simply  a  mixture  of  cuprous  chloride  and 


cuprous  oxide. 
MgBr,  -h  H,0 ; 
MnBra  +  H^O  ; 
FczBre  +  3H,0  ; 
+  6H2O  ;    Mnl2 
2H2O;    Fel2    + 


BaBr,  +  2H,0  ;  BaBrz  +  H2O ;  MgBr2  +  (JHaO 
ZnBr2  +  H2O  ;  CdBra  +  4H2O  ;  MnBra  +  4H,0 
FeBro  +  2H2O  ;  FeBra  +  H2O  ;  Fe2Br6  +  GH.O 
Nal  +  4H2O  ;  Lil  +  6H2O  ;  Bala  +  6H2O  ;  Mnlj 
+  4H2O  ;  Mnl2  +  2H2O  ;  Mnl,  +  H2O  ;  Fel,  + 
H2O.  The  lower  hydrates  are,  in  general,  better 
defined  by  their  tensions  of  dissociation  than  the  higher  hydrates; 
these  latter,  by  successive  deh^^dration,  pass  gradually  into  lower 
hydrates.  The  tension  of  dissociation  alone  is  not,  therefore,  as 
Debray  believed,  sufficient  to  indicate  the  existence  of  a  hydrate. 

The  following  table  shows  the  results  obtained  by  saturating  with 
hydrogen  chloride  a  saturated  solution  of  the  chlorides  ;  it  would 
seem  that  only  those  aqueous  solutions  having  a  greater  tension  at 
20°  than  8*5  mm.  are  precipitated  by  hydrogen  chloride. 


Initial  compound. 

Product  precipitated  by  HCl. 

Maximum 

tension  of  the 

Tension  of 

Tension  of 

saturated 

dissociation 

dissociation 

solution  at 

at  20°. 

at  20°. 

20°. 

. 

mm. 

mm. 

BaCla  +  2HoO  .. 

About  15  -45 

About  3 

BaClo+  H2O.. 

Yery  small. 

KCl " . . . . 

„      13-55 
„      13*40 

Nil 
Nil 

KOI 

Nil. 

NH4CI 

NH4CI 

NaCl 

Nil. 

NaCJ 

„      ]3-10 
„      12-20 

Nil 
About  10-5 

Nil. 

CdCL  +  4HoO  . . 

CdCL  +  H2O.. 

Below  2-0  nnn. 

SrCla  +  GHsb... 

„      11-50 

,,      5-r. 

SrCL  +  2H2O  . 

1-8     ., 

CuCls  +  3HoO  . . 

„        9  -80 

>j          )> 

CUCI2  +  2H2O, 

Below  20    „ 

j 

green 

C0CI2  +  6H2O... 

9-05    1       „        4-0 

C0CI2  +  2H2O, 
blue 

Yery  small. 

JS^iCls  +  6H2O  .. 

8 -GO          „       4-6 

NiCl2  -f-  2H2O, 
yellow 

» 

FeCla  +  6H0O... 

)>                     5J 

„          „ 

FeClo  +  4H2O, 

" 

MnCla  +  4HoO  . . 

8  -00 

3-8 

green 
MnClg  +  2H2O, 
white 

»> 

MgCIs  +  8H0O.. 

„      10-90 

)>          » 

MgClo  +  4H2O 

Below  2  mm. 

MgCla  +  6H2O.. 

„        5-75 

„        1-8 

No  precipitate 

Fe2Cl6+  I2H2O.. 

„        6-50 

35                    5> 

)) 

CaCls  +  6H.0  . . 

5  -40 

„       2-3 

ZnClo  +  2H:0  . . 

Below    2-00 

n               5J 

;   " 

A.  R.  L. 

Rate  of  Diffusion  of  some  Electrolytes  in  Alcohol.    By  W. 

Kawalki  (Ann.  Fhys.  Chem.,  [2],  52,  300— 327).— The  results  of  the 
author's  experiments  on  the  rate  of  diffusion  of  electrolytes  in  alcohol 
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(this  vol.,  ii,  308)  are  given  in  a  series  of  tables,  and  tlie  following 
conclusions  are  drawn  from  them. 

The  rate  of  diffusion  increases  as  the  concentration  of  the  initial 
solution  is  diminished,  the  increase  becoming  more  and  more  marked 
as  the  concentration  decreases.  With  very  small  initial  concentra- 
tions, the  values  calculated  for  the  diffusion  coefficient  h  from  the 
determination  of  the  concentrations  of  the  different  layers  of  the 
diffusate  are  not  found  to  correspond  with  one  another,  although 
greater  regularity  is  observed  when  the  initial  concentrations  are 
high.  This  behaviour  is  probably  due  to  convection  currents  in  the 
dilute  solutions,  which  disturb  the  regular  course  of  the  diffusion. 
The  ratio  of  the  diffusion  coefficient  in  aqueous  solution  h'  to  that  in 
alcoholic  solution  h  is  constant  for  any  one  salt,  and  practically  inde- 
pendent of  the  concentration.  It  is  also  approximately  equal  to  the 
ratio  of  the  molecular  conductivities  for  solutions  of  infinite  dilution, 
as  the  following  table  of  comparative  values  shows. 

Nal •2-72  2-62 

LiCl 8-09  3-07 

KOAc 2-52  2-92 

NaOAc 2-31  2-50 

KI 3-08  2-60 

AgNOa 3-12  3-00 

From  this  it  appears  that  the  rate  of  motion  of  the  ions  in  water  is 
about  three  times  greater  than  in  alcohol.  The  absolute  values  of 
the  ionic  velocities  cannot  be  calculated  from  the  author's  results,  but 
comparative  values  are  obtainable,  which  accord  with  conclusions 
drawn  from  the  electrolytic  dissociation  theory.  H.  C. 

Absorption  of  Hydrogen  by  Water  and  Aqueous  Solutions. 

By  P.  Stkixer  {Ann.  Fhys.  Chem.,  [2],  52,  275— 299).— The  author 
has  determined  the  absorption  coefficient  of  hydrogen  by  water  and  a 
number  of  aqueous  solutions  of  different  concentrations.  For  water 
at    15°,    the   value   0*01883  was  obtained,   and    the  values    of    the 


m  = 

1. 

2. 

3. 

4. 

5. 

, 

667 

667 
635 
573 
499 
510 

372 

6. 

LiCl 

1574 
1524 
1511 
1502 
1496 
1493 
1478 
1451 
1446 
1370 
1338 
1340 
1280 

1325 

1276 

1221 

1217 

1201 

1195 

1144 

1120 

1113 

991 

967 

967 

731 

1121 
1076 
993 
996 
984 
958 
880 
856 
852 
710 
700 
099 

949 

810 
820 
808 
780 
699 
659 
667 

508 

KNO3...., 

AICI3 

550 

KCl  

NaNOg 

542 

CaCls 

510 

NaCl 

MffSO. 

ZnS04 

NasSOj 

, 

K2CO3 

273 

NaoCO, .. 

Cane  suear 
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absorption  coefficients  for  the  solutions  examined  are  given  in  the 
table. 

In  this  table,  m  represents  the  number  of  gram -equivalents  per 
litre  of  the  solution,  and  the  absorption  coefficients  have  been  multi- 
plied by  10^.  The  author  also  gives  a  table  of  the  values  of  the 
equivalent  depression  of  the  absorption  coefficient  (p  =  (0-01883  —  /3)/m, 
where  f:i  is  the  absorption  coefficient  of  the  solution  of  concentration 
m.  Attention  is  called  to  the  almost  identical  values  obtained  for 
MgS04  and  ZnS04,  and  for  K2CO3  and  NagCOa,  the  latter  case  being 
the  more  striking,  as  coincidence  is  not  observed  in  the  case  of  the 
other  pairs  of  sodium  and  potassium  salts  examined.  H.  C. 

Physical  Properties  of  Hydrated  and  Anhydrous  Compounds. 
By  S.  SuEAWicz  (Ber.,  27,  1306— 1316).— The  author  shows,  by  a 
general  comparison  of  a  large  number  of  anhydrous  compounds  with 
the  same  substances  in  the  hydrated  condition,  that  the  anhydrous 
compounds  crystallise  in  systems  of  higher  symmetry  than  the 
hydrated.  Thus,  in  the  case  of  the  chloride,  bromide,  and  iodide  of 
sodium,  the  anhydrous  salt  is  cubic,  but  the  salt  crystallising  with 
2H2O  is,  in  each  case,  monoclinic.  Hydration  is  attended,  therefore, 
with  a  diminution  in  crystallographic  symmetry,  and  a  consequent 
considerable  change  in  the  thermal,  optical,  and  many  other  chemical 
and  physical  properties.  Among  the  latter  may  be  reckoned  a 
decrease  in  specific  gravity  and  hardness,  and  an  increase  in  specific 
volume,  as  comparison  of  anhydrous  and  hydrated  compounds  shows. 

There  are  a  certain  number  of  exceptions  to  the  above  rule,  some 
of  which,  however,  are,  as  the  author  shows,  only  apparent.  Cases 
of  complete  exception  are  !N'aHS04,  triclinic,  and  NaHS04  +  H2O, 
monoclinic,  and  the  bromo- derivatives  of  anhydroecgonine,  which  are 
monoclinic  in  the  anhydrous,  and  tetragonal  in  the  hydrated,  state. 

H.  0. 

Speed  of  Reduction  of  Ferric  Chloride  by  Stannous  Chloride. 

By  L.  Kahlenberg  (X  Amer.  Chem.  Soc,  16,  314— 323).— The  well- 
known  reaction  between  ferric  and  stannous  chlorides  proceeds  slowly 
enough  at  zero  to  admit  of  study  from  the  standpoint  of  chemical 
dynamics.  By  a  series  of  carefully  conducted  experiments,  the  author 
has  proved  that  the  reaction  follows  the  law  of  Guldberg  and  Waage 
fairly  well. 

In  accordance  with  this  law,  the  speed  of  the  reduction  of  ferric 
chloride  by  an  equivalent  proportion  of  stannous  chloride  is  expressed 
by  the  equation 

dX  f  NO 

*    =  C(«   -  ^)-, 

in  which  a  represents  the  amount  of  substance  present  at  the  outset, 
X  the  amount  of  substance  changed  during  the  time  ^,  and  c  a  con- 
stant depending  on  concentration,  temperature,  etc. 

Free  hydrochloric  acid  at  first  favours  the  reaction,  but  if  more  be 
added,  the  reaction  is  sensibly  interfered  with  towards  the  end. 

L.   DE  K. 
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Reaction-velocities.  By  J.  E.  Teeyor  and  F.  L.  Kortright 
( Zeit.  physikal.  Chem.,  14,  149 — 150). — In  the  inversion  of  cane  sugar 
by  an  acid,  the  molecular  concentration  increases,  and  there  should, 
therefore,  be  a  corresponding  variation  in  the  boiling  point  and  other 
properties  dependent  on  the  molecular  concentration.  By  observa- 
tions, therefore,  of  the  increase  in  the  boiling  point  at  various  stages 
of  the  inversion,  the  reaction- velocity  may  be  determined  according 

1  '^ 

to  the  equation  -  log  — ^^  =  ka,  where  z  is  the  total  increase,  x  that 

t  z—x 

after  time  t,  and  a  the  concentration  of  the  hydrogen  ions.  Results 
for  13  observations  extending  over  85  minutes,  when  90  per  cent,  of 
the  sugar  was  inverted,  gave  results  for  k  varying  only  to  the  extent 
of  3  per  cent.  L.  M.  J. 

New  Method  of  Determining  the  Relative  Affinities  of 
certain  acids.  By  M.  C.  Lea  {Amer.  J.  Sci.,  [3],  47,  445—451). — 
A  method  of  measuring  affinities  is  described,  which  is  based  on  the 
principle  that  the  affinity  of  any  acid  is  proportional  to  the  amount  of 
base  which  it  can  retain  in  the  presence  of  a  strong  acid  selected  as  a 
standard  of  comparison  for  all  acids.  Sulphuric  acid  is  here  taken 
as  the  standard,  and  its  prescDce  or  absence  in  the  free  state  is  ascer- 
tained by  means  of  the  herapathite  test  (compare  Abstr.,  1893,  ii, 
566).  If  we  suppose  that  the  quantity  taken  is  always  a  gram  mole- 
cule at  a  fixed  rate  of  dilution,  it  is  evident  that  2  gram  mols. 
of  sodium  hydroxide  would  exactly  saturate  it.  If  we  now  take  a 
given  acid,  we  may  find  that  a  quantity  of  its  sodium  salt  correspond- 
ing with  3  gram  mols.  of  sodium  hydroxide  wdll  exactly  extinguish 
the  reaction  of  a  gram  molecule  of  free  sulphuric  acid.  With  still 
another  acid,  we  find  that  a  quantity  of  its  sodium  salt  corresponding 
Avith  4  gram  mols.  of  sodium  hydroxide  is  needed  to  extinguish  the 
sulphuric  acid  reaction.  Then  the  affinity  of  the  second  acid  is 
exactly  twice  as  great  as  that  of  the  first.  Thus  in  the  case  of 
hydrochloric  acid,  there  was  required  29*87  gram  mols.  of  sodium 
chloride  to  extinguish  the  reaction  in  1  gram  mol.  of  sulphuric  acid. 
The  quantity  27*37  gram  mols.  is  the  proportion  of  undecomposed 
sodium  chloride  that  must  remain  in  the  solution  in  order  that  the 
sulphuric  acid,  may  be  completely  converted  into  sodium  sulphate. 
This  number  27*37,  therefore,  represents  the  strength  of  the  affinity 
of  hydrochloric  acid  for  sodium.  But  in  order  to  compare  acids  of 
different  basicities,  it  is  convenient  to  refer  them  all  to  bibasic 
sulphuric  acid,  and  therefore  the  above  number  must  be  halved. 
Hence  13*68  may  be  taken  as  the  index  of  the  affinity  of  hydro- 
chloric acid  in  comparison  with  those  of  other  acids  determined  in 
like  manner. 

In  this  way  the  numbers  given  for  the  following  acids  were  ob- 
tained :  succinic,  0*21 ;  acetic,  0*14 ;  citric,  0*53 ;  pyrophosphoric, 
0*926 ;  tungstic,  0*2.  The  applicability  of  the  method  was  a  good 
deal  restricted  owing  to  the  tendency  of  many  acids  to  decompose 
the  herapathite  reagent.  "Without  obtaining  exact  numbers,  it  was, 
however,  found  that  chloric  acid  has  the  strongest  affinity  for  bases 
of  any  known  acid,  and  that  the  comparative  affinity  of  nitric  acid 
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has  liitherto  been  placed  somowliat  t(30  liig-h.  Taking  liydrocliloric 
acid  as  100,  nitric  acid  scarcely  exceeds  75.  Qaalitative  experi- 
ments show  that  extremely  feeble  acids,  such  as  hippuric  and 
salicylic,  are  able  to  take  a  certain  quantity  of  base,  even  from  so 
strong  an  acid  as  sulphuric,  setting*  free  a  recognisable  quantity  of 
the  latter  acid.  Carbonic  anhydride,  however,  even  under  pressure, 
does  not  liberate  any  portion  of  sulphuric  acid  from  sodium  sulphate. 

In  order  to  obtain  true  comparative  results  by  the  above  method, 
it  is  necessary  to  use  the  sulphuric  acid  always  at  exactly  the  same 
dilution,  and  to  add  the  dry  salt  to  it.  The  affinity  of  sulphuric  acid 
for  water  is,  indeed,  a  most  important  factor  in  all  determinations  of 
this  nature,  as  the  following  case  illustrates.  When  4  c.c.  of  normal 
sulphuric  acid  are  added  to  40  c.c.  of  noi'mal  sodium  nitrate,  not  a 
trace  of  free  sulphuric  acid  can  be  detected  in  the  liquid.  But  when, 
instead  of  4  c.c.  of  normal  sulphuric  acid,  40  c.c.  of  decinormal  acid 
are  used,  although  the  quantities  of  acid  and  salt  are  exactly  the  same, 
the  result  is  quite  different,  as  free  sulphuric  acid  then  exists  in  the 
solution,  and  is  abundantly  indicated  by  the  herapathite  test. 

H.  C. 

Graphochemical  Calculations.  By  E.  Nickel  (Zeit.  physihal. 
Chem.,  14,  93 — 104). — An  application  of  the  author's  methods  to 
nitrogenous  compounds  of  the  general  formula  C„H„i]^y,  (compare 
Abstr.,  1892,  1158  ;  1893,  ii,  119  ;  this  vol.,  ii,  235).  L.  M.  J. 

Isomorphism.  By  J.  W.  Retgers  (ZeU.physikal.  Chem.,  14, 1—52, 
(compare  Abst.,  1891, 146, 1151 ;  1892,  1048  ;  1893,  ii,  193  ;  this  vol., 
ii,  85). — Elements  and  simple  inorganic  compounds  crystallise  mostly 
in  the  regular  and  hexagonal  systems,  85  per  cent,  of  the  elements, 
88  percent,  of  diatomic  compounds,  and  53  per  cent,  of  triatomic  com- 
pounds obeying  this  rule  ;  complex  inorganic  and  organic  compounds, 
on  the  other  hand,  form  crystals  belonging  chiefly  to  the  rhombic  and 
monoclinic  systems.  The  author  points  ont  that  owing  to  this  con- 
nection between  crystallographic  form  and  chemical  simplicity,  many 
compounds  are  only  apparently  and  not  really  isomorphous,  and  con- 
tests the  isomorphism  of  numerous  compounds,  such  as  lead,  silver, 
and  cuprous  sulphides  ;  mercuric  and  cupric  sulphides  ;  sulphides  and 
arsenides  or  antimonides  ;  whilst  the  isomorphism  of  sulphur  and 
tellurium  is  also  regarded  as  doubtful.  The  influence  of  chemical 
simplicity,  however,  extends  only  to  form  and  not  to  miscibility, 
which  the  author  therefore  regards  as  the  test  of  isomorphism.  The 
frequent  agreement  of  the  crystallographic  forms  of  metals,  and  their 
oxides  or  sulphides  is  also  due  to  this  cause,  and  not  to  any  peculiar 
influence  of  the  metal.  The  author  does  not  consider  the  coloration 
of  crystals  by  aniline  and  other  dyes  to  be  analogous  to  the  formation 
of  mixed  crystals,  but  rather  to  a  phenomenon  akin  to  capillarity — 
the  absorption  of  the  dyes  into  the  intermolecular  spaces.  The  paper 
concludes  with  a  discussion  of  the  probable  constitution  of  the 
plagioclase  felspars.  L.  M.  J. 

Fractional  Precipitation.  By  T.  Paul  (Zeit.  physiJcal.  Chem., 
14,  105 — 123).— If  a  mineral  acid  is  added  to  a  saturated  solution  of 
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an  organic  salt,  a  quantity  of  the  organic  acid  is  formed,  and  may  be 
precipitated,  the  quantity  being  calculable  if  the  solubility  and  dis- 
sociation data  are  known.  A  number  of  such  data  obtained  experi- 
mentally, are  given,  and  then  the  results  of  experiments  performed 
with  single  acids.  In  this  case  the  quantity  precipitated  is  given  by 
the  equation  (S  —  I  —  u)  (H  —  I  —  to)  =  G,  where  S  is  the  number 
of  the  acid  radicles,  H  the  number  of  hydrogen  atoms,  I  the  undis- 
sociated  acid,  and  u  the  number  of  molecules  precipitated.  The  acids 
examined  were  orthiodobenzoic,  cinnamic,  and  paratoluic,  and  in  each 
case  the  agreement  between  observed  and  calculated  results  was  very 
good.  The  author  points  out  also  that  the  method  could  be  used  in 
the  converse  way  to  determine  the  dissociation  of  the  acid.  In  the 
case  of  a  mixture  of  two  acids,  two  equations  are  necessary.  If  both 
acids  are  precipitated,  there  are 

(1.)      (8  -I  -  ui)  (K  -  I,  -u,  -  Zo  -  no)  =  Ci 
(2.)      {8  -I  -  ih)  (K  ~  k~u,  -h-  u,)  =  O2, 

whilst  if  one  acid  alone  is  present  to  saturation  and  is  precipitated, 
Ui  =  0,  and  Ci  =  h  k  v.  This  second  case  is  first  examined  in  the 
cases  of  mixtures  of  metabromobenzoic  and  orthotoluic  acids ;  orth- 
iodobenzoic and  cinnamic  acids ;  and  orthiodobenzoic  and  paratoluic 
acids,  close  agreement  Avith  calculated  numbers  being  in  each  case 
obtained.  For  the  experiments  on  the  precipitation  of  both  acids,  a 
large  number  of  mixtures  of  iodobenzoic,  toluic,  cinnamic,  and  anisic 
acids  were  employed  ;  the  results,  although  not  as  concordant  as  in  the 
previous  cases,  were  still  satisfactory.  It  is  possible,  the  author 
points  out,  by  the  proper  addition  of  the  mineral  acid  to  almost  com- 
pletely separate  the  pure  acids  from  a  mixture  of  their  salts. 

L.  M.  J. 
Sedimentation  and  Dye-absorption.  By  0.  Lehmann  (Zeit. 
physikal.  Chem.,  14,  157 — 160). — Many  compounds  if  dissolved  in  a 
liquid  containing  finely  suspended  material  induce  a  precipitation  of  the 
particles,  whilst  in  the  case  of  colouring  materials  the  dyes  may  also 
be  precipitated.  The  action  of  a  large  number  of  compounds  in 
causing  the  deposition  of  the  carbon  in  Indian  ink  is  recorded,  and 
the  author  considers  that  the  effect  appears  to  depend  on  the  forma- 
tion around  the  particle  of  a  layer  of  the  dissolved  material,  so  that 
the  weight  of  the  particles  becomes  so  great  that  they  can  no  longer 
remain  suspended.  The  effect  of  thickening  the  solution  is  to  retard 
the  sedimentation,  and  the  effects  in  this  direction  of  different  com- 
pounds are  given.  L.  M.  J. 

A  Continuous  Automatic  Mercury  Air-pump  for  Chemical 
Purposes.  By  G.  W.  A.  Kahlbaum  (Ber.,  27,  1386— 1394).— For  a 
detailed  description  and  figure  of  the  pump,  reference  must  be  made 
to  the  original  paper.  The  pump  consists  of  two  parts :  a  Sprengel 
pump,  and  an  apparatus  in  which  the  mercury  that  flows  away  from 
the  Sprengel  is  sucked  up  by  the  current  of  air  induced  by  a  water- 
pump.  It  is  thus  sucked  up  in  the  form  of  short  columns,  separated 
by  spaces  of  rarefied  air,  and  as  the  total  height  of  this  composite 
column  can  be  much  greater  than  that  of  the  barometer,  it  is  possible 
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in  this  manner  to  raise  the  mercury  to  such  a  height  that  it  will  flow- 
back  into  the  top  of  the  Sprengel  for  further  use  there.  The  modifi- 
cation of  the  pump  described  is  intended  for  use  in  vacuum-distillation  ; 
the  distillation-apparatus  is  evacuated  as  far  as  possible  with  the 
water-pump,  and  then  the  pressure  is  reduced  to  1  mm.  with  the 
mercury-pump.  This  last  diminution  of  pressure  is  very  advanta- 
geous ;  for  instance,  whilst  a  reduction  of  pressure  from  760  to  50  mm. 
only  lov/ers  the  boiling  point  of  benzyl  alcohol  by  80°,  a  reduction 
from  10  to  1  mm.  lowers  it  by  32°.  C.  F.  B. 


Inorganic   Chemistry, 


Reaction  of  Sulphur  and  of  the  Halogens  with  Normal 
Sodium  Pyrophosphate.  By  T.  Salzer  (Arch.  Pharm.,  231,  663 
— 667). — Girard  (Gompt.  rend.,  56)  stated  that  when  sulphur  is 
boiled  with  an  aqueous  solution  of  normal  sodium  pyrophosphate, 
orthophosphoric  and  thiosulphuric  acids  are  formed.  The  author  has 
studied  the  reaction  between  sulphur  and  normal  sodium  pyrophos- 
phate in  aqueous  solution,  and  finds  that  no  orthophosphoric  acid  is 
produced,  but  that  the  reaction  occurs  in  the  sense  of  the  following 
equation,  where  x  depends  on  concentration,  temperature,  and 
pressure  : 

a5Na4P207  +  12S  +  SH^O  =  2N'a2S5  +  Na^S^Oa  +  6]Sra3HP20T 

+  (x-  6)Na4P207. 

The  halogens  react  Avith  an  aqueous  solution  of  sodium  pyrophos- 
phate in  a  similar  manner,  the  products  being  sodium  bromide, 
sodium  hypobromite,  and  trisodium  hydrogen  pyrophosphate,  much 
normal  sodium  pyrophosphate  being  left  unattacked.  A.  G.  B. 


Action  of  Potassium  Hydrogen  Arsenite  on  the  Salts  of  the 
Metals.  By  C.  Beichaed  (Ber.,  27,  1019— 1036).— The  author  has 
investigated  the  action  of  acid  potassium  arsenite,  K20,2As203,H.,0, 
on  a  number  of  metallic  salts  in  dilute  aqueous  solutions.  The 
following  table  exhibits  the  results  obtained,  the  formulo3  ascribed  to 
the  various  arsenites  having,  in  all  cases,  been  established  by  analysis. 


Composition. 

Mode  of  preparation. 

Properties. 

Previous 
description. 

Hg20,A8203.. 

2CuO,A8«03  . . 
2CdO,A8203  . . 

2HgO,As203.. 

From  HirNOi 

Yellowish  mass,  de- 
composing in  light 

Green  powder 

White,  non-crystal- 
line powder 

Yellowish- white  mass, 
decomposing  in  light 

Bcrzelius.f 
Bloxam. 

,      CUSO4*.  , 

CdSO^* 

„     HgCL* 

Berzelius.f 
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Composition. 

Mode  of  preparation. 

Properties. 

Previous 
description. 

2PbO,As203  . . 

3Au20,As203  . 

3Ag20,As203  . 

3PbO,As203.. 
3MgO,A8203. . 
SZnOjAsgOa.. 

5Sn02,2As203. 
STiOn  2AsoOo 

rromPb(C2H30o)2* 

„      AUCI3* 

„     AgN03* 

„        2PbO,Pb(C2H302)2. 

„     MgSO.* 

White 

PbO,As203    by 
Filholf         as 
being  formed 
in  this  way. 

Obtained       by 
many  authors. 

Streng;   Kuhn. 
Stein 

Purple-red     powder; 
blackens  when  heated 
or  exposed  to  light 

Yellow      microscopic 
needles ;         decom- 
poses in  light 

White 

White  powder 

White         crystalline 

mass 
Yellowish-white  mass 
White         crystalline 

substance 

y  Light  yellow  masses 

Rust-yellow  powder. . 

White  substance  .... 

Dark      green     mass, 
soluble  in  KOH 

Grreenish-white    sub- 
stance ;  turns  brown 
in  the  air 

White          substance, 
soluble     in      much 
water 

Amethyst  -  coloured 
powder 

Light  green  substance 

'  White  powders,  sol- 
uble in  much  water 

White,  becoming  pink 
to  brown  in  the  air 

Yellowish- white  mass, 
decomposed  by  acids 
and      alkalis      with 
separation    of    free 
arsenic 

„      ZnS04* 

.,      SnCL* 

Berzelius.f 

,,      TiOS04* 

PtOo.  AsoO, . . . 

„      PtCL* 

rSimon.t 

Pd02  ASoOg.  . . 

„      PdCl4* 

UO.^AsoOa  . . . 
Fe203,As203 . . 

Al203,A8203   .. 

Cr203,As203  . . 
FeO,A8203  . . . 

BaO, AS0O3  . , . 

„       U02(N03)2 

FeCl3* 

1     - 

„       Al2(S04)3* 

„      Cr2(S04)3* 

„      FeSO. 

Thorey.f 

„      Ba(NOo)<, 

oCoO,2A8203  . 

3NiO,2Aso03  . 
3CaO,2As<,03  • 
3SrO,2As203.. 
3MnO,2As203. 

3SnO,2As203. . 

„     Co(N03)2* 

„         Ni(TO3)2* 

CaClo* 

•  Grirard. 

,,      Sr(N03)2* 

„      MnCL* 

Stein 

„      SnCL* 

Berzelius.f 

*  Indicates  that  the  respective  acids  were  set  free  during  the  formation  of  the 
new  salt. 

t  In  these  cases  the  salts  had  not  been  analysed  bv  the  earlier  investigator. 

A.  H. 

Salts  of  Rubidium.  By  H.  Erdmann  (Arch.  Pharm.,  232, 3—36). 
— Chemically  pure  rubidium  salts  are  best  prepared  by  making  use 
of  ferric  rubidium  alum,  which  can  be  obtained  quite  free  from 
potassium  salts,  since  ferric  potassium  alum  is  not  only  very  soluble 
in  water  but  has  the  property  of  dissociating  in  solution.  The  author 
has  prepared  pure  specimens  of  a  large  number  of  rubidium  salts,  and 


352  ABSTRACTS   OF   CHEMIOA.L  PAPERS. 

has  studied  their  physical  properties,  more  particularly  the  density, 
refractive  index,  and  solubility  in  water.  The  folloAving  compounds 
have  been  examined  :—RbHS04;  RbaSA ;  Rb2S04 ;  RbAl(S04)2  + 
12HoO;  RbFe(SO02  +  I2H2O  ;  RbCr(S04)2  +  I2H2O  ;  RbBF4 ; 
Rb,Co(N02)6  +  H2O  ;  RbMgCla  +  6H2O  ;  RbC104;  RbClOs;  RblOa; 
RbHl206;  Rbl;  RbICl4. 

Rubidium  alum  melts  at  105°;  its  refractive  index  is  1*45648  at 
20—23°.  The  sp.  gr.  of  ferric  rubidium  alum  is  1-9520 ;  7i  =  1-48225 
at  21 — 22**,  corresponding  with  the  molecular  refraction  135-63.  For 
rubidium  iodide  n  =  16262,  the  molecular  refraction  =  38'45  and 
the  sp.  gr.  is  3447. 

Mercuric  iodide  dissolves  in  a  solution  of  rubidium  iodide,  a  yellow 
double  salt  being  formed.  When  this  salt  is  treated  with  water, 
mercuric  iodide  is  set  free,  since  its  solution  is  stable  only  when  excess 
of  rubidium  iodide  is  present.  Rubidium  iodotetrachloride  (Wells 
and  Wheeler,  Abstr.,  1893,  ii,  68)  is  dissociated  by  heat  into  rubidium 
chloride  and  iodine  trichloride ;  its  solution  liberates  iodine  from 
potassium  iodide,  and  on  adding  ammonia  to  it,  a  black  precipitate  of 
iodide  of  nitrogen  is  at  once  formed.  A  concentrated  solution  of  the 
salt  attacks  metals,  dissolving  even  gold  and  pla^tiuum.  The  author 
concludes  by  discussing  the  physiological  action  of  rubidium  iodide, 
and  its  application  in  pharmacy.  M.  O.  F. 

Barium  Nitride.  By  Berthelot  and  Matignon  (Ann.  Chim. 
Phys.,  [7],  2,  144). — Barium  nitride,  BaNe,  is  obtained  by  treating  a 
solution  of  ammonium  nitride  with  an  equivalent  weight  of  barium 
hydroxide,  and  evaporating  the  solution  under  diminished  pressure 
in  the  cold  ;  it  thus  furnishes  beautiful  crystals.  The  gram-molecular 
heat  of  dissolution  at  19'8°  is  —7*8  Cal.  A.  R.  L. 

Copper  Bromide.  By  P.  Sabatier  (Compt.  reiid.,  118, 980—983). 
— Dilute  solutions  of  cupric  bromide  are  blue,  but  when  concentrated 
by  evaporation  at  the  ordinary  temperature  they  become  emerald 
green,  then  dark  green,  and  finally  red-brown,  the  solution  depositing 
bulky,  black,  monoclinic  prisms  of  the  anhydrous  bromide  CuBr2. 
This  salt  is  highly  deliquescent;  heat  of  dissolution  at  12°  =  +7'9 
Cal.,  a  value  which  agrees  well  with  Thomsen's  (8-2  Cal.). 

In  winter  the  brown  solutions  sometimes  deposit  long,  brilliant, 
bottle-green,  monoclinic  needles  of  the  hydrate  CuBr2,4HoO.  It  is 
very  deliquescent ;  heat  of  dissolution  at  7-5"  =  — 1'5  Cal. 

It  follows  that — 

CuBra  sol.  +  4H2O  sol.  =  CuBra,  4H2O  sol.  develops  -f  3-7  Cal. 

Like  hydrated  metallic  chlorides  the  heat  of  hydration  of  which  is 
less  than  2  Cal.  per  molecule  of  water,  the  hydrated  cupric  bromide 
effloresces  in  dry  air,  and  loses  all  its  water;  its  behaviour  when 
freely  exposed  to  the  atmosphere  depends  on  the  degree  of  humidity 
of  the  latter.  Dehydration  takes  place  even  in  solution,  the  green 
liquid  becoming  temporarily  brown  and  opaque  when  heated. 

Alcohol  dissolves  the  anhydrous  bromide,  forming  highly  opaque, 
yellowish-red  solutions. 

When  a  minute  quantity  of  cu  pric  bromide  is  added  to  concentrated 
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hydrobromic  acid,  an  intense  purple  coloration  is  produced,  in  conse- 
quence, probably,  of  the  formation  of  a  hydrobromide  of  the  bromide. 
This  reaction  is  more  sensitive  than  either  the  ferrocyanide  or 
sulphide  reaction,  and  will  detect  0*0015  milligram  of  copper  in  a 
drop  of  a  solution  of  the  bromide,  but  the  hydrobromic  acid  must  be 
concentrated.  A  mixture  of  potassium  bromide  with  a  saturated 
solution  of  phosphoric  acid  can  be  used  instead  of  hydrobromic  acid. 

C.  H.  B. 
The  Molecular  State  of  Calomel  Vapour.  By  W.  Harris 
and  Y.  Meter  {Ber.,  27,  1482 — 1489). — After  enumerating  the  ex- 
periments of  previous  observers,  the  authors  describe  some  new  ones 
which  they  have  made.  A  sheet  of  gold  leaf,  dipped  for  a  moment  in 
calomel  vapour,  becomes  amalgamated ;  if  held  there  longer  the  coat- 
ing of  mercury  evaporates.  A  thermometer  immersed  in  rapidly 
evaporating  calomel  indicated  357°,  a  temperature  very  nearly  that  of 
boiling  mercury.  The  rate  of  volatilisation  of  calomel  at  different 
temperatures  was  approximately  determined,  and  the  vapour  density 
at  448°  and  at  518°  was  found,  by  Y.  Meyer's  method,  to  correspond 
with  the  constitution  HgCl,  or  Hg  +  HgCl2.  The  same  vapour 
density  was  obtained  with  a  mixture,  in  these  proportions,  of  mercury 
and  corrosive  subhmate,  and,  on  cooling,  calomel  was  deposited  in 
the  apparatus.  When  calomel,  contained  in  a  porous  cell,  was  heated 
at  465°  inside  a  test-tube,  mercury  vapour  was  found  to  have  diffused 
through  the  porous  walls,  and  condensed  on  the  walls  of  the  test-tube, 
while  some  mercuric  chloride  was  found  inside  the  porous  cell. 
Further,  if  a  rod  of  potash,  previously  heated  to  240 — 260°,  is  dipped 
into  the  vapour  of  calomel  at  the  same  temperature,  it  is  immediately 
covered  with  a  yellow  coat  of  mercuric  oxide,  whereas  a  black  coat  of 
raercurous  oxide  only  begins  to  turn  yellow  at  this  temperature  after 
the  lapse  of  some  20  seconds.  All  these  facts  indicate  that  calomel 
as  such  is  not  volatile,  but  that  its  "  vapour  "  is  completely  dissociated 
into  mercury  and  mercuric  chloride.  C.  F.  B. 

Calomel.  ByE.  Divers  {J.  8oc.  Chem.  Ind.,  13,  108— 111).— The 
author  concludes  from  his  experiments  on  a  Japanese  method  of  manu- 
facturing a  peculiar  form  of  calomel  that  in  this  case  the  calomel  is 
formed  by  a  reaction  between  mercury  vapour,  oxygen,  and  hydrogen 
chloride  gas,  4Hg  -f  4HC1  +  02  =  4HgCl  -f  2H2O,  and  that  the  reaction 
takes  place  at  a  temperature  near  to  the  boiling  point  of  mercury, 
and  much  below  that  at  which  calomel  volatilises.  The  calomel  can- 
not be  the  result  of  true  sublimation,  but  of  precipitation  as  fast  as  it 
is  formed  from  the  three  gaseous  substances  which  give  rise  to  it,  and 
its  not  reaching  its  subliming  temperature  is  the  explanation  of  its 
freedom  from  corrosive  sublimate.  L.  T.  T. 

Crystallisation  of  Gold  in  Hexagonal  Forms.  By  A:  Liver- 
siDGE  {Ghem.  News,  69,  172 — 173). — When  precipitating  a  solution 
containing  15  grains  of  sodium  aurochloride,  AuC]3,NaCl,2H20,  to 
15ozs.  of  water,  by  means  of  freshly  fractured  fragments  (i)  of  copper 
pyrites,  (ii)  of  the  graphitic  casing  from  an  auriferous  vein,  or  (iii)  of 
ziiit  ^lende,  the  gold  was  observed  to  be  deposited  in  very  small,  bril- 
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liant,  lustrous  prisms  arranged  in  fan-like  groups,  or  in  six-rayed  stellate 
tufts,  or  in  some  instances  in  the  form  of  minute  hexagonal  plates. 
Many  sulphides  precipitate  the  gold  as  an  ochre-coloured,  lustreless, 
mammillated  film,  whilst  cubical  crystals  are  obtained  by  precipita- 
tion with  ferrous  sulphate,  oxalic  acid,  &c.  This  is,  however,  as  the 
author  points  out,  not  the  first  time  that  hexagonal  crystals  of  gold 
have  been  observed.  D.  A.  L. 


Mineralogical  Chemistry. 


Condition  of  Gold  in  Quartz  and   Calcite  Veins.     By  A. 

LiVERSiDGE  (Chem.  Neios,  69,  162 — 163). — Removing  gangue  and 
associated  minerals  by  chemical  means — haematite,  spathic  iron,  and 
calcite  by  hydrochloric  acid;  mispickel,  &c.,  by  nitric  acid,  or  by 
roasting  and  subsequent  treatment  with  hydrochloric  acid ;  quartz, 
&c.,  by  hydrofluoric  acid — enabled  the  author  to  examine  the  condi- 
tion of  the  residual  gold.  Generally,  the  gold  from  hard  matrices 
like  quartz  is  found  to  be  non-crystalline,  but  occurs  as  irregular 
films,  plates,  threads,  or  masses  more  or  less  connected  together,  and 
when  the  gangue  is  dissolved  away  forms  a  spongy  or  cavernous  mass  ; 
such  gold  has  been  obtained  from  Mount  Morgan  stalacfcitic  haematite, 
from  New  Caledonia  Reef  (Queensland)  quartz,  and  from  many  other 
specimens  of  gold  quartz ;  on  the  other  hand,  crystalline  gold  is  en- 
countered in  the  weathered  and  decomposed  parts  of  quartz  reefs,  in 
what  are  now  cavities,  and  in  soft  matrices  such  as  the  gold-bearing 
calcites  of  the  New  South  Wales  gold  mines  and  the  Gympie  mines 
of  Queensland,  the  serpentine  of  Gnndagai,  and  Lucknow,  and  some 
of  the  clear  quartz  from  New  Zealand.  The  larger  the  fragments  of 
gold,  the  less  the  tendency  to  crystalline  form.  The  author  has  also 
observed  crystalline  form  in  alluvial  gold  from  Fairfield,  New  Eng- 
land, N.  S.  W.,  it  was  not  water- worn,  and  so  had  not  travelled  far 
from  the  parent  reef.  D.  A.  L. 

Gold  Ores  of  California.  By  H.  W.  Turner  (Amer.  J.  ScL,  [3], 
47,467 — 473). — As  is  well  known,  gold  in  California  occurs  chiefly  in 
quartz  veins,  usually  in  the  slate  series  of  the  Sierra  Nevada.  It 
occurs,  however,  in  a  great  variety  of  rocks,  and  associated  with 
very  difi^erent  minerals.  The  occurrences  grouped  geologically  are 
enumerated  by  the  author,  those  cited  being  veins  in  the  auriferous 
alate  series,  and  veins  in  the  granite.  He  instances  the  occurrence 
of  gold  in  albite,  in  calcite  with  barytes  and  with  cinnabar,  and  in 
rhyolite  with  quartz.  B.  H.  B. 

Artificial  Zinc  Oxide  and  Wurtzite.  By  H.  Traube  (Jahrb.  f. 
Min.  JBeilage,  9,  147 — 153). — 1.  Zinc  oxide  as  a  metallurgical  pro- 
duct has  frequently  been  described.  The  author  has,  however,  col- 
lected at  the  smelting  works  in  Upper  Silesia  some  well- developed 
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crystals  of  zinc  oxide  of  nnusaal  form  and  colour.  The  crystals 
described  are  colourless,  yellow,  green,  and  dark  brown.  The  axial 
ratio  is  considerably  affected  by  the  presence  of  small  quantities  of 
foreign  elements,  as  is  shown  by  the  following  table. 


Colour. 

Composition. 

a  :  c. 

Oolourless 

Pure 

Traces  of  CdO,  FeO 

0  -38  FeO,  traces  MnO 

0  -48  FeO,  0  -27  MnO, 

traces  CdO 

1  •  1*60770 

Yellow 

1  •  1-60317 

1  •  1*66835 

1  •  1  "64026 

2.  Wurtzite  as  a  metallurgical  product  has  been  described  by 
Forstner  and  by  Stahl.  The  author  has  found  this  substance  in  very 
large  quantities  in  the  lead  slags  of  the  Friedrichs  works  at  Tarno- 
witz.     Its  composition  was  found  to  be  as  follows. 


Fe. 

Zn. 

Mn. 

Pb. 

S. 

Total. 

0-81 

66-02 

trace 

trace 

32-79 

99-62 
B.  H.  B. 

Composition  of  Wavellites  and  Turquoises.  By  A.  Carxot 
{^Oorrvpt.  rend.,  118,  995 — 998). — Four  specimens  of  wavellite  had  the 
following  composition,  the  fluorine  being  determined  by  the  author's 
method  (Abstr.,  1892,  911). 


CaO  and 

Clay  and 

F. 

P2O5. 

AI2O3. 

FegOg.     MgO. 

H2O. 

quartz. 

Total. 

A. 

1-90 

3238 

37-03 

0-40     traces 

27-72 

0-43 

99-86 

B. 

2-79 

33-40 

37-44 

0-64  (FeO)  traces 

26-45 

— 

100-72 

0. 

2-09 

33-55 

36-83 

0-36     traces 

27-53 

016 

99-86 

D. 

1-81 

2207 

34-82 

1-40     traces 

26-16 

3-75 

100-01 

A,  from  Cork,  Ireland,  was  in  greyish  mamelons,  and  dull  grey 
radiating  fibres  ;  B,  from  Clonmel,  Ireland,  was  similar  in  structure, 
but  yellowish-green  and  dull  green  in  colour ;  C,  from  Chester, 
U.S.A.,  was  in  small,  white,  elongated  stalactites ;  and  D,  from 
■Garland,  Arkansas,  was  in  greyish,  globular  masses,  composed  of 
radiating  fibres.     The  mean  of  the  four  analyses  is 


P2O5. 
33-20 


AI2O3. 
37-38 


F. 
217 


27-25 


which  corresponds  with  the  formula  2(Alo03,P205)  +  Al2(03,Fl6)  -h 
13H.0. 

Two  specimens  of  oriental  turquoise,  one  (E)  from  Persia,  and  the 
other  (F)  from  Nevada  had  the  following  composition. 


P2O5. 

AI0O3. 

FeO. 

MnO. 

CuO. 

CaO. 

Clay.       H2O. 

E. 

29-43 

42-17 

4-50 

— 

5-10 

— 

0-21     18-59 

F. 

30-38 

44-82 

5-32 

0-22 

7-40 

traces 

—       11-86 

28—2 
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Fluorine  is  absent.  The  composition  of  the  mineral  corresponds 
only  very  approximately  with  the  formula  P205,(Al2,Cu3,Fe3)03  + 
AI2O3  +  5H2O. 

Two  specimens  of  occidental  turquoise  or  odontolite  had  the  fol- 
lowing composition  :  G,  from  Munster,  Ireland,  was  greenish-blue, 
whilst  H  had  the  same  colour  but  was  uniform  in  tint. 


Loss  on 

F. 

P2O5. 

ALO;,. 

Fe,0,. 

CaO. 

MgO. 

CO2. 

Clay. 

heating. 

G.  3-02 

43-46 

22-59 

6-45 

20-10 

traces 

5-07 

0-37 

— 

H.  3-45 

41-27 

17-71 

6-80 

24-72 

0-99 

5-60 

0-18 

1-20 

Odontolite  is  not  constant  in  composition,  which  is  a  natural  result 
of  the  fact  that  it  is  an  alteration  product  formed  under  a  variety  of 
conditions.  C.  H.  B. 

Analysis  of  Pele's  Hair  from  Hawaii.  By  A.  H.  Phillips 
(Amer.  J.  Sci.,  [3],  47,  473— 474).— The  author  gives  the  following 
results  of  analyses  of  Pele's  hair  (I)  and  of  a  stalagmite  (II)  from  the 
lava  caves  of  Kilauea. 

SiOs-         AI2O3.       rec.03.      FeO.       MnO.      P2O5.  CaO.        MgO. 

I.  50-76      14-75      2-89       9-85      0-41       0-26      11-05      6-54 

II.  51-77       15-66      8-46      6-64      082        —  956      4-95 

NaoO.  KoO.  Total. 

I.  2-70  0-88  100-09 

II.  2-17  0-96  100-89 

B.  H.  B. 
Beaver  Creek  Meteorite.  By  E.  E.  Howell,  W.  F.  Hille- 
BRAND,  and  G.  p.  Merrill  (Aoner.  J.  Sci.,  [3],  47,  430— 435).— This 
meteorite  fell  between  3  and  4  p.m..  May  26,  1893,  near  Beaver  Creek, 
West  Kootenai  District,  British  Columbia.  It  is  a  typical  aerolite  of 
very  pronounced  chondritic  structure  with  the  usual  fused  black 
crust.  Its  unusual  feature  is  that  beneath  the  crust  there  is  a  slight 
oxidation  for  a  distance  of  |  in.  to  |  in.  Analysis  shows  the 
meteorite  to  be  composed  of  17-13  per  cent,  of  nickel  iron,  0-16  per 
cent,  of  magnetite,  5*05  per  cent,  of  troilite,  37-23  per  cent,  of  soluble 
silicates  and  phosphate,  and  40-43  per  cent,  of  insoluble  silicates  and 
chromite.  B.  H.  B. 


Physiological    Chemistry. 


Acid  in  Protozoan  Digestion.  By  M.  Greenwood  and  E.  E. 
Saunders  (/.  Physiol,  16,  441 — 467). — The  secretion  of  acid  by 
protozoa  as  determined  by  litmus  and  alizarin  sulphate  has  been 
mooted  by  other  observers,  especially  by  le  Dautec. 

In  the   experiments   now  recorded,   acid   indicators  were   admin- 
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istered  in  combmation  with  food  stnffs.  The  infusorian,  Carchesiiim 
polypinum^  and  the  plasmodia  of  certain  mycetozoa  were  selected  as 
subjects  for  the  experiments.  In  the  method  of  ingestion,  the  forma- 
tion of  vacuoles,  and  the  exclusive  digestion  of  proteids,  the  phe- 
nomena observed  were  closely  similar  to  those  previously  recorded  in 
rhizopods. 

The  ingestion  of  solid  matter  of  whatever  nature  always  stimulates 
the  cell  to  secrete  an  acid  fluid  round  it  in  a  more  or  less  extensive 
vacuole.  This  acid  is,  however,  not  a  digestant,  but  delays  digestion. 
The  process  of  digestion  is  accompanied  by  a  gradual  and  finally  total 
disappearance  of  the  acid. 

From  its  behaviour  to  congo-red,  the  acid  is  judged  to  be  free  acid, 
and  not  carbonic  acid.  W.  D.  H. 

Influence  of  Ferments  occurring  in  Vegetables  on  the 
Nutrition  of  the  Organism.  By  H.  Weiske  {Zeit.  physiol.  Chem., 
19,  282 — 284;  compare  this  vol.,  ii,  286). — In  certain  vegetables, 
amylolytic,  proteolytic,  and  other  ferments  occur.  In  order  to  prove 
whether  these  assist  digestion  in  the  animal  organism,  or  at  least 
increase  the  nutritive  value  of  the  food,  rabbits  were  during  one 
period  fed  on  the  raw  vegetable  (oats)  ;  and  during  another  on  the 
oats  which  had  been  heated  to  destroy  the  ferments.  The  intake 
and  output  of  material  were  measured  in  the  usual  way,  and  the 
results  were  practically  the  same  during  both  periods. 

W.  D.  H. 

Red  Blood  Corpuscles  of  different  Specific  Oxygen  Capaci- 
ties. By  J.  H.  Haldane  and  J.  L.  Smith  (J.  Physiol.,  16,  468—475). 
— In  relation  to  Bohr's  work  on  this  subject,  it  is  here  recorded  that 
there  are  distinct  differences,  amounting  sometimes  to  more  than 
20  per  cent.,  in  the  specific  oxygen  capacity  of  different  layers  of 
corpuscles  in  centrifugalised  blood.  But  no  relationship  was  found 
constant  between  this  capacity  and  the  layer,  or  the  size,  or  specific 
gravity  of  the  corpuscles.  W.  D.  H. 

Ground  Substance  of  Connective  Tissue.     By  R.  A.  Younij 

{J.  Fhysiol.,  16,  325 — 350). — The  forms  of  connective  tissue  investi- 
gated were  those  that  contain  but  few  formed  elements  (cells  and 
fibres),  and  a  large  amount  of  ground  substance  or  matrix.  The 
general  results  obtained  may  be  briefly  summarised  as  follows  : — 

1.  The  vitreous  humour  is  extremely  poor  in  solids  containing  only 
slightly  over  1  per  cent.  ;  the  intact  vitreous  shows  a  great  resistance 
to  the  action  of  digestive  juices  or  putrefaction. 

2.  The  vitreous  humour  contains  mucin,  although  in  comparatively 
small  quantities  and  very  possibly  as  mucinogen.  It  has  the  reac- 
tions of  a  typical  mucin,  except  that  it  is  distinctly  soluble  in  excess 
of  acetic  acid. 

3.  From  the  so-called  membranes  of  the  vitreous,  distinct,  although 
small,  quantities  of  gelatin  can  be  obtained. 

4.  The  vitreous  contains  two  other  prote'ids,  namely,  a  globulin 
coagulating  at  75°,  and  an  albumin  coagulating  aboat  80°. 

5.  Whartonian  jelly  yields  large  quantities  of  mucin  in  two  forms,. 
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one  soluble,  the  other  insoluble,  in  excess  of  acetic  acid.     This  mucin 
is  acid  in  reaction,  and  darkens  on  exposure. 

6.  It  also  yields  two  proteids,  one  like  myosin  coagulating  at  56°, 
and  an  albumin  coagulating  at  84°. 

7.  The  reducing  product  or  gummose  obtained  from  funis  mucin 
reduces  Fehling's,  but  not  Barfoed's  reagent.  It  gives  a  brown, 
amorphous  compound  with  phenylhydrazine,  and  yields  no  catechol 
on  being  heated  with  strong  alkali. 

8.  Funis  mucin  is  not  digested  by  artificial  gastric  juice,  but  is 
readily  digested  by  artificial  pancreatic  juice,  and  the  products 
(mucin-albumose  and  peptone)  yield,  like  the  mucin  from  which  they 
come,  a  reducing  substance  on  heating  with  dilute  mineral  acid. 

W.  D.  H. 

Chemistry  of  Muscle.  By  A.  Whitfield  (/.  Physiol,  16,  487 — 
490). — Myosin  is  a  globulin,  not  a  nucleo- albumin.  It  contains  an 
appreciable  amount  of  phosphorus  in  its  molecule ;  on  gastric  diges- 
tion, it  leaves  only  an  insignificant  residue,  and  this  contains  no 
phosphorus.     It  does  not  produce  intravascular  coagulation. 

Muscle  contains  no  nucleo-albumin.  Proteoses  (albumoses)  and 
peptone  are  also  absent.  W.  D.  H. 

Bone  in  Osteomalacia.  By  M.  Levy  (Zeit.  physiol.  Ohem.,  19, 
239 — 270). — The  mineral  constituents  are  less  in  the  bones  of  osteo- 
malacial  patients  than  in  normal  bones.  The  relation  6PO4 :  lOCa 
of  normal  bone  ash  remains  the  same  in  osteomalacia.  The  diminu- 
tion in  the  phosphate,  therefore,  proceeds  pari  passu  with  that  of  the 
carbonate. 

Fresh  normal  bones  treated  with  lactic  acid  lose  much  more  car- 
bonate than  phosphate.  Osteomalacia  cannot,  therefore,  be  explained 
by  the  presence  of  lactic  or  other  free  acid. 

The  organic  constituents  of  the  bone  show  in  this  disease  no  quali- 
tative change.  But  the  relative  increase  of  marrow  leads  to  an  in- 
crease in  the  proportion  of  prote'id  to  gelatin.  W.  D.  H. 

Development  of  Heat  in  Salivary  Glands.  By  W.  M.  Bayliss 
and  L.  Hill  (/.  Physiol.,  16,  351 — 359). — From  the  experiments  re- 
corded, the  conclusion  is  drawn  that  no  development  of  heat  can  be 
directly  determined  in  the  submaxillary  gland  by  any  known  method 
of  measuring  variations  in  temperature.  W.  D.  H. 

Formation  of  Glycogen.  By  J.  Fkentzel  (Pfiuger's  Archiv.,  56. 
273 — 288). — Cremer  states  that  pentoses  increase  the  quantity  of 
glycogen  in  the  liver,  not  because  they  are  themselves  transformed 
into  glycogen,  but  because  they  exercise  a  sparing  influence. 

The  present  research  relates  to  the  same  question.  It  was  found 
that  by  the  use  of  strychnine,  animals  can  be  rendered  glycogen-free. 
On  giving  xylose,  it  was  found  that  no  glycogen  was  subsequently 
discoverable. 

Control  experiments  showed  that  glycogen  was  formed  if  other 
substances  were  administered  that  ordinarily  give  rise  to  glycogen 
either  directly  or  by  a  sparing  action.  W.  D.  H. 
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Formation  of  Urea  in  the  Liver.  By  C.  Riohet  (Gompt. 
rend.,  118,  1125 — 1128). — The  liver  continues  to  exhibit  after  its 
removal  from  the  body,  while  the  vitality  of  its  cells  lasts,  the  same 
chemical  phenomena  as  while  it  is  within  the  body.  For  instance, 
sugar  is  formed  from  its  glycogen.  The  present  research,  shows 
that  the  same  is  true  for  the  formation  of  urea,  and  the  opinion  is 
advanced  that  this,  like  the  formation  of  sugar,  is  due  to  a  ferment 
action.  W.  D.  H. 

Diastatic  Ferment  of  the  Liver.  By  E.  Salkowski  (PflUger^s 
Archiv.,  56,  351 — 354). — It  is  pointed  out  that  the  use  of  chloro- 
form water,  which  destroys  protoplasm  but  leaves  enzymes  intact, 
has  been  employed  by  the  author  previous  to  the  appearance  of  Bial's 
paper  (this  vol.,  ii,  106).  The  result  of  this  work  coincides  with 
that  of  Bial,  that  the  conversion  of  glycogen  into  sugar  is  the  result 
of  a  diastatic  ferment  action.  W.  D.  H. 

Ferment  Processes  in  Organs.  By  H.  Schwiening  (Virch(yw\<i 
Archiv.,  136,  444 — 481). — In  this  communication  a  number  of  ques- 
tions are  taken  up,  the  link  connecting  the  various  researches 
together  being  Salkowski's  observation  that  chloroform  water  de- 
stroys living  protoplasm  and  formed  ferments,  but  is  inactive  on 
enzymes.  Here,  then,  is  a  means  of  distinguishing  in  an  organ 
undergoing  changes  after  its  removal  from  the  body  whether  or  not 
an  enzyme  is  the  cause  of  the  change. 

An  organ  is  taken,  divided  into  two  parts,  one  of  which  (A)  is 
subjected  to  the  action  of  chloroform  water,  the  other  (B)  boiled  and 
sterilised  ;  both  are  examined  after  the  lapse  of  a  certain  time.  In 
A  the  xanthine  substances  go  completely,  in  B  incompletely,  into 
solution.  If  a  liver  is  examined,  A  contains  sugar,  no  glycogen, 
large  quantities  of  leucine  and  tyrosine  ;  it  does  not  give  the  biuret 
reaction.  In  B  there  are  only  traces  of  sugar,  abundant  glycogen, 
and  no  leucine  or  tyrosine  j  it  gives  the  biuret  reaction.  The  acidity 
in  the  two  cases  is  the  same,  but  the  amount  of  organic  substances, 
nitrogen,  and  phosphoric  anhydride  that  go  into  solution  are  greater 
in  A  than  in  B. 

In  the  case  of  muscle,  A  gives  no  biuret  reaction,  bat  a  weak  re- 
duction of  Fehling's  solution ;  whilst  B  gives  a  biuret  reaction,  but  no 
reduction.  In  A  the  acidity  is  increased.  In  both,  leucine  and  tyro- 
sine are  absent ;  there  is  no  rise  in  the  soluble  organic  substance, 
nitrogen,  or  phosphoric  anhydride,  as  in  the  liver. 

These  results  of  Salkowski's  are  extended  in  the  present  paper, 
and  the  ferment  action  is  termed  auto-digestion. 

The  formation  of  sarcolactic  acid  after  death  is  regarded  as  a  vital 
phenomenon.  The  muscle  forms  acid  not  because  it  is  dead  or  dying, 
but  because  it  is  still  alive. 

Experiments  with  chloroform  water  lend  no  support  to  the  theory 
that  the  liver  forms  sugar  from  glycogen  in  virtue  of  the  vital  activity 
of  its  cells,  but  the  presence  of  a  ferment  is  considered  necessary. 
Curiously  enough,  boiling  does  not  inhibit  the  change  of  glycogen 
into  sugar.     This  has  been  observed  before,  and  the  explanation  con- 
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sidered  most  feasible  is  that  the  ferment  is  destroyed  by  heat,  but 
that  fresh  ferment  appears  as  the  disintegration  of  the  cells  subse- 
quently takes  place.  W.  D.  H. 

Influence  of  Decomposition  of  Prote'id  on  the  Output  of 
Neutral  Sulphur.  By  N.  Savelieff  (Virchoiv's  Archiv.,  136,  195 — 
202). — An  experiment  relating  to  prote'id  metabolism  was  made  on  a 
dog.  The  intake  in  nitrogen  was  the  same  every  day,  but  during  four 
days  in  the  middle  of  the  research  200  c.c.  of  chloroform  water  was 
given  with  the  food.  This  led  to  an  increased  output  of  nitrogen, 
and  also  of  sulphur,  in  which  the  proportion  of  neutral  sulphur  to 
the  total  sulphur  in  the  urine  was  increased.  W.  D.  H. 

Analyses  of  Milk.  By  J.  Lehmanx  and  W.  Hempel  (PJluger's 
Archiv.,  56,  558 — 578). — The  analyses  relate  chiefly  to  the  ash  asso- 
ciated with  casein.  The  casein  of  cow's  milk  contains  7*2  per  cent, 
of  ash:  this  consists  of  CaO,  49*5;  MgO,  2-4;  PoOo,  47-0;  and  SO3, 
1 '06  per  cent.  The  elemen tar v  composition  of  casein  is  thus  given  : 
C,  50-86;  H,  6-72;  N,  14'63;  P,  0-81;  S,  072;  ash,  6-47  per  cent. 
The  casein  of  woman's  milk  contains  more  sulphur  (1*09  per  cent.) 
and  less  ash  (3'2  per  cent.).  The  composition  of  milk  is  given 
thus : — 

Cows'  milk.  Human  milk. 

Casein 30  1-2 

Albumin 0-3  0*5 

Fat 3-5  3-8 

Lactose 4*5  6*0 

Ash 07  0-2 

Water 88*0  88-5 

W.  D.  H. 

Influence  of  Cold  Baths  on  the  Excretion  of  Nitrogen  and 
Uric  acid.  By  E.  PoRMA^'EK  (Zeit.  physiol.  Chem.,  19,  271 — 281). — 
Cold  baths  naturally  call  on  the  organism  for  an  increased  production 
of  heat,  and  the  present  research,  carried  out  on  human  beings, 
shows  that  the  increased  metabolism  falls  in  part  on  the  proteids  of 
the  body.  A  single  bath- day  makes  little  or  no  difference,  but  a  suc- 
cession of  these  raises  the  total  output  of  nitrogen  slightly,  and  of 
uric  acid  very  slightly.  The  average  of  24  days  which  were  normal 
or  bathless  gives  per  dier)i  total  output  of  nitrogen  14" 88,  and  of  uric 
acid  0*7025  grams.  The  average  of  seven  days,  on  which  two  cold 
baths  were  taken,  gives  15 '46  and  0*7194  respectively. 

W.  D.  H. 

Carbonic  Oxide  Poisoning.  By  G.  Marthen  (Vircliows  ArcMv., 
136,  535 — 547). — Five  cases  of  poisoning  by  carbonic  oxide  are 
given,  with  clinical  details.  In  all,  the  body  temperature  was 
elevated.  As  regards  metabolism,  the  decomposition  of  proteid  is 
enormously  increased.  There  may  be  slight  albuminuria.  The  pulse 
is  like  that  of  typhoid  fever.  The  red  corpuscles  of  the  blood  are  in- 
creased considerably.  W.  D.  H. 
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Action  of  Oxalates  on  Nerve  and  Muscle.  By  W.  H.  Howell 
(/.  Physiol.,  16,  476 — 486). — Irrigation  of  a  nerve  in  frogs  and  terra- 
pins by  dilute  solutions  of  sodium  oxalate  destroys  its  irritability 
towards  electrical  stimuli,  without,  however,  killing  it,  as  a  well- 
marked  demarcation  current  is  present ;  which,  however,  more  rapidly 
disappears  than  in  normal  nerve. 

In  a  nerve  muscle  preparation,  it  is  the  motor  end  plates  which  are 
first  affected.  The  suggestion  is  made  that  removal  of  calcium  salts 
will  explain  the  loss  of  irritability. 

The  loss  of  irritability  in  muscle  is  preceded  by  convulsive  twitch- 
ings,  and,  contrary  to  the  observations  of  Cavazanni,  the  oxalated 
muscle  went  in  every  case  into  rigor  mortis  sooner  than  a  normal 
muscle.  W.  D.  H. 

Arrow  Poisons.  By  L.  Lewin  (Virchoiv's  ArcMv.,  136,  82—126, 
403 — 443). — This  is  a  historical  account  of  the  subject  of  arrow 
poisons,  together  with  some  physiological  experiments  on  animals, 
relating  to  their  action  ;  in  some  cases  the  source  of  the  poison  is 
given  or  guessed  at ;  the  question  of  the  chemical  substances  present 
is  hardly  gone  into,  and  in  no  case  completely.  The  account  of  the 
different  poisons  used  by  various  and  numerous  tribes  shows  that  they 
vary  considerably.  W.  D.  H. 
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Formation  of  Resins  and  Ethereal  Oils  in  Plants.  By  A. 
TsCHiRCH  (Ann.  Agron.,  20,  299 — 300 ;  from  Jahrh.  Wiss.  JBot.y 
25,  370;  Bot.  Centr.,  57,  18).— The  following  products  were  ex- 
amined. Sumatra  and  Siam  benzoin  (Styrax  benzoin),  Peru  balsam 
(Myroxylon  fereirce),  Tolu  balsam,  styrax  (Liquidambar  orientalis) 
and  galbanum  (Ferula  galbaniflua,  Q-ubicaulis^&c).  When  hydrolysed, 
they  yield,  on  the  one  hand,  aromatic  (chiefly  benzoic  and  cinnamic) 
acids,  or  alcohols,  and  a  group  of  *' resin  alcohols"  or  "resinols,"  on 
the  other.  Benzoresitiol,  CieHjeOa ;  resinotannol,  C18H20O4 ;  siaresino- 
tannol,  C12H14O3 ;  peruresinotaimol,  C18H20O6 ;  storesiiiol,  C12H19O  ;  and 
galbaresinotannol,  CeHioO,  were  obtained.  The  termination  "  tannol," 
signifies  that  the  alcohols  give  the  tannin  reaction.  Resin  alcohols 
yield  with  aromatic  acids,  or  with  other  alcohols,  ethers  which  seem 
to  be  identical  with  the  natural  ethereal  salts  of  resins. 

Resins  frequently  contain  free  acids  and  alcohols,  as  well  as  ethers. 
The  fact  that  the  highly  carbonaceous  resins  and  essences  are 
formed  at  the  earliest  period  of  the  life  of  the  plant,  when  all  dis- 
posable matter  is  utilised  in  the  building  up  of  new  tissues,  would 
seem  to  indicate  that  these  compounds  have  an  important  biological 
role,  N.  H.  M. 
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Seeds  of  "  Chenopodium  album  L."  By  Gr.  Baumert  and  K. 
Halpern  (Arch.  Fharm.,  231,  641 — 644). — These  seeds  are  sometimes 
used  as  a  substitute  for  rye.  It  will  be  seen  from  the  following 
tables  that,  although  the  seeds  are  richer  in  nitrogenous  matter  and 
fat  than  is  either  rye  or  wheat,  they  contain  a  smaller  total  of 
digestible  constituents.  In  rye  or  wheat  flour  the  chenopodium 
betrays  itself  by  its  high  content  of  ash  and  fibre. 


Composition 

of  Seeds 

of  Chenopodium  album  L. 

Baumert  and 
Halpern. 

Erismann. 

Kapustin. 

Salmenew. 

Seed. 

Husk 

Mean. 

Water 

p.e. 
10-33 

p.  c. 
7*45 

p.e. 
10-66 

13-88 

6-28 
47-42 

16-52 
5-24 

p.e. 

17-04 

15-75 

5-88 
37-70 

17-58 
6-05 

p.e. 

10-92 

17-60 

6-93 
38-52 

21-45 

4-58 

p.e. 
12-22 

Nitrogenous  mat- 
ter* 
Fat 

13-94 
6-97 

12-25 

2-86 

15-29 
6-51 

Nitrogen-free  ex- 
tract 
Fibre  

39-30 

25-68 
3-88 

12-56 

39-66 

17-93 
19-85 

9-91 

40-73 
20-31 

Ash 

4-94 

*Containing    pro- 
teids 

Mean  composition 
of 

Water. 

Ash. 

Fibre. 

Fat. 

Nitrogen- 
ous matter. 

N-free 
extract. 

Wheat  (Konig)  . . 
Rye  (Konig)  .... 
Chenopodium  . . . 

13-65 
15-06 
12-22 

1-81 
1-81 
4-94 

2-53 

2-01 

20-31 

1-75 
1-79 
6-51 

12-35 
11-52 
15-29 

67-91 
67-81 
40-73 

A.  G.  B. 
Cacao  Bean.  By  H.  Beckuets  (Arch.  Pharm.,  231,  687 — 694). 
— The  author  gives  a  detailed  account  of  the  methods  adopted  for 
estimating  the  fat,  theobromine,  and  starch  in  the  cacao  bean.  The 
variations  from  the  usual  methods  are  in  details  alone,  and  can  only 
be  appreciated  by  reference  to  the  original.  Tables  are  given  which 
show  the  analytical  data  obtained  from  23  trade  brands.  The  fol- 
lowing table  gives  the  maxima  and  minima  of  these  data. 

Per  cent. 

Fat* 42-00— 57-40 

Theobromine 0-63—  220 

Starch    7-56- 16-53 

Ash 2-20—  3-75 

*  Chloroform   extract,  freed  from   dissolved  theobromine   by   treatment  with 
water. 
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Constants  of  fat : — 

Melting  point 30-0— 86-5° 

Melting  point  of  fatty  acids   48*5 — 53-0° 

"  Saponification  number  " 193 — 220 

Iodine  absorption 32'8 — 40*0 

A.  G.  B. 
Henbane  Seed  Oil.  By  H.  Schwanert  (Arch.  Pharm.,  232, 
130 — 136). — This  oil  consists  chiefly  of  olein,  with  a  small  quantity 
of  palmitin  and  traces  of  colouring  matter ;  it  is  free  from  alkaloids. 
The  iodine  number  by  Gantter's  process  is  64'48,  the  Hiibl  method 
giving  156'25.  The  author  attributes  this  discrepancy  to  the  employ- 
ment of  mercuric  chloride  in  the  latter  process.  M.  O.  F. 

Manuring  with  Phosphates,  &c.  By  Marckkr  (Bied.  Centr., 
1894,  374 — 376). — The  researches  have  extended  over  three  years, 
and  have  been  chiefly  directed  to  the  examination  of  the  action  of 
phosphates.  It  is  an  error  to  believe  that  the  "  after  action  "  of  a 
phosphatic  manuring  continues  for  so  long,  or  is  so  intense  as  is 
generally  supposed  ;  and  it  is  found  that  even  in  those  soils  richest  in 
phosphates,  the  third  crop  begins  to  shrink  in  quantity. 

"With  basic  slag,  the  same  amount  of  straw  may  be  obtained  as 
when  superphosphate  is  used,  but  the  yield  of  grain  is  far  less,  even 
to  one-half  as  little,  and  doubling  the  amount  of  slag  does  not 
double  the  crop  of  grain  ;  likewise  in  its  after  action  basic  slag  is 
behind  superphosphate.  Bones  only  act  well  on  soils  already  con- 
taining a  fair  supply  of  phosphates.  E.  W.  P. 


Analytical   Chemistry. 


Estimation  of  Oxygen  in  the  Blood.  By  I.  ISTovi  (Pfluger's 
Arddv,  56,  289 — 303). — Siegfried  (Archiv.  Anat.  Physiol.  Physiol. 
Abth.,  1890,  385)  states  that  blood  only  gives  up  a  part  of  its 
oxygen  to  sodium  hyposulphite  ;  more  can  be  extracted  by  the  air 
pump.  The  blood  which  has  lost  this  portion  of  oxygen  shows  no 
trace  of  oxyhaemoglobin  bands  with  the  spectroscope,  that  which 
remains  is  in  a  compound  called  pseudohsemoglobin.  The  ap- 
paratus used  by  Siegfried  has  been  modified  by  Schiitzenberger, 
and  some  more  alterations  are  suggested  in  the  present  paper.  The 
experiments  recorded  confirm  Siegfried's  main  contention,  but  show 
that  the  amount  of  oxygen  removable  by  his  method  varies  consider- 
ably in  dift'erent  animals,  and  in  the  same  animals  under  different 
conditions.  W.  D.  H. 

Estimation    of  the   Strength  of  Sulphuric  acid.    By  H.  D. 

RiCHMOKD  (Chem..  Neivs,  69,  236). — The  author  has  made  a  careful 
determination  of  the  density  of  mixtures  of  weighed  quantities  of 
sulphuric  acid  and  water,  the  results  point  to  the  correctness  of  a 
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table  prepared  from  Pickering's  results  (Trans.,  1890,  64  et  seq.), 
Lange  and  Isler's  table  (Abstr.,  1891,  150)  being  found  to  be  quite 
wrong.  D.  A.  L. 

Estimation  of  Phosphorus  in  Iron,  Steel,  and  Ores  con- 
taining Arsenic.  By  J.  O.  Haxdy  (J.  Amer.  Chem.  Soc,  16,  231 — 
234). — The  author  has  found  that  when  testing  iron  by  the  nioljb- 
date  process,  the  yellow,  phosphatic  precipitate  nearly  always  contains 
more  or  less  arsenic,  although  in  the  absence  of  phosphorus  no  pre- 
cipitate is  obtained  at  all.  The  precipitate  may  be  freed  from  arsenic 
by  dissolving  it  in  15  c.c.  of  dilute  ammonia  (1 — 6),  diluting  with 
water  to  75  c.c,  and,  after  heating  to  75°,  adding  a  mixture  of  10  c.c. 
'of  nitric  acid  (sp.  gr.  1*42)  and  25  c.c.  of  Wood's  molybdate  solution. 
It  is  then  washed  with  dilute  nitric  acid  (1 — 100),  dried,  and  weighed, 
or  else  titrated,  as  usual.  L.  de  K. 

Dudley's  Method  of  estimating  Phosphorus  in  Steel.    By  0. 

S.  DooLiTTLE  and  A.  Eayensox  (J.  Amer.  Chem.  Soc,  16,  234 — 247). — 
The  authors  have,  by  a  special  process,  reinvestigated  the  nature  of 
the  yellow  phosphomolybdate  precipitate,  and  confirmed  the  usually 
accepted  statement  that  the  ratio  between  phosphorus  and  molybdic 
acid  must  be  taken  as  1*792. 

The  means  adopted  for  reducing  the  molybdic  acid  have  a  con- 
siderable influence  on  the  results  of  the  titrating  process.  The 
reduction  should  be  carried  out  by  dissolving  the  precipitate  in  dilute 
ammonia,  adding  granulated  zinc  and  shot,  and  then  boiling  with 
excess  of  dilute  sulphuric  acid. 

The  authors  also  find  that  there  is  little  danger  of  arsenic  pre- 
cipitating with  the  phosphorus  if  the  iron  solution  is  not  heated 
above  32°.  L.  de  K. 

Comparison  of  Pemberton's  Method  of  Estimating  Phos- 
phoric acid  with  the  American  Official  Process.    By  W.  C.  Day 

and  A.  P.  Bryant  (/.  Amer.  Chem.  Soc,  16,  282 — 283). — The  agreement 
between  the  two  methods  is  remarkably  close.  There  is  no  exaggera- 
tion in  Pemberton's  statement,  that  a  sample  of  phosphate  may  be 
analysed  in  some  30 — 40  minutes.  L.  de  K. 

Direct  Estimation  of  Citrate  Soluble  Phosphoric  acid.  By 
B.  B.  Ross  (/.  Amer.  Chem.  Soc,  16,  304 — 308). — Citric  acid  inter- 
feres with  the  precipitation  of  phosphoric  acid  with  molybdate  solu- 
tion, and  several  devices  have  been  proposed  to  remove  it  from  the 
phosphatic  solution.  The  author  now  recommends  destroying  it  bv 
immitating  Kjehldahl's  method,  and  operates  as  follows.  After 
digesting  the  phosphate  with  100  c.c.  of  the  official  citrate  solution, 
25  c.c.  of  the  liquid  is  at  once  filtered  into  a  dry  vessel,  preferably 
a  burette,  and,  after  cooling,  an  aliquot  part  is  put  into  a  digestion 
flask  of  250 — 300  c.c.  capacity,  15  c.c.  of  strong  sulphuric  acid  is 
added,  and  the  flask  put  on  a  piece  of  gauze  over  a  moderately  brisk 
flame.  After  about  8  minutes,  foaming  and  darkening  will  set  in  ;  after 
further  lapse  of  3 — 4  minutes  the  foaming  will  cease.     About  1  gram 
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of  mercury  is  now  added,  and  the  digestion  continued  over  a  high 
flame;  after  about  half  an  hour,  a  clear  and  almost  colourless  liquid 
will  be  obtained. 

The  solution  is  washed  into  a  beaker,  rendered  slightly  alkaline 
with  ammonia,  then  acidified  with  nitric  acid,  and  treated  by  the 
regular  molybdate  method.  The  test  analyses  are  entirely  satis- 
factory. L.  DE  K. 

Recovery  of  Molybdic  acid  from  Residues,  and  Remarks  on 
Phosphoric  acid  Estimation.  By  H.  Borntrager  (Zeit.  anal. 
Chem.,  33,  341 — 343). — The  whole  of  the  filtrates,  both  acid  and 
ammoniacal,  from  the  phosphoric  acid  precipitates,  are  poured  into  a 
large  flask  containing  ammonia.  Pure  molybdic  acid  separates  in 
fine  needles.  The  liquid  is  finally  made  nearly  neutral,  the  precipi- 
tate collected  on  a  filter,  washed  slightly,  and  pressed.  It  is  then 
dissolved  in  the  least  possible  quantity  of  ammonia,  the  solution 
rapidly  filtered  from  silica  and  magnesia,  diluted  with  water  to  a 
density  of  I'll,  and  poured  into  an  equal  volume  of  nitric  acid  of 
1*2  sp.  gr.,  allowed  to  deposit  for  24  hours,  and  the  clear  solution 
poured  off  for  use. 

The  author,  with  Fresenius,  adds  fuming  nitric  acid  to  the  ammo- 
niacal solution  of  the  yellow  precipitate,  until  the  precipitate  produced 
no  longer  dissolves  immediately.  The  magnesia  mixture  is  added  to 
the  hot  solution,  and  filtration  commenced  as  soon  as  air  bubbles  rise 
from  the  pulverulent  precipitate,  which  takes  place  in  1 — 2  hours. 
The  precipitate  is  incinerated  without  removal  from  the  filter,  and 
Barthel's  spirit  lamp  is  strongly  recommended  for  the  purpose. 

M.  J.  S. 

Estimation  of  Silica.  By  A.  Cameron  (Chem.  News,  69,  171 — 
172). — The  author  fused  a  sample  of  silica,  containing  98*5  per  cent. 
SiOz,  0-1  of  FczOa,  0-5  of  AI2O3,  0-7  CaO,  and'O'2  MgO,  with  fusion  mix- 
ture decomposed  with  hydrochloric  acid,  evaporated  to  dryness  in  a 
porcelain  basin,  continuing  the  heating  after  the  acid  fumes  were 
driven  off,  and  then  proceeded  in  the  usual  way,  subsequently  sub- 
jecting the  filtrate  to  various  treatments,  including  evaporating  to 
dryness  over  a  water  bath  and  over  a  flame,  with  various  strengths 
of  sulphuric  acid,  or  with  hydrochloric  acid,  or  in  the  presence  of 
iron,  of  alumina,  of  calcium  carbonate,  or  of  organic  matter.  He 
finds  that  in  all  cases  at  least  two  evaporations  are  required  to 
obtain  all  the  silica  from  solution ;  that  it  is  more  effectually 
separated  over  the  flame  than  over  the  water  bath ;  that  hydrochloric 
acid  is  as  efficient  as,  and  preferable  to,  sulphuric  acid  ;  that  the 
admixtures  make  very  slight  difference  to  the  purity  of  the  silica, 
which  was  tested  by  treatment  with  hydrofluoric  acid ;  and  that  re- 
peated evaporations  in  the  first  instance  show  no  advantage  over  the 
single  evaporation.  D.  A.  L. 

Estimation  of  Impurities  in  Commercial   Nickel.      By   T. 

Fleitmann  (Zeit.  anal.  Chem.,  33,  335 — 338). — The  most  usual  im- 
purities are  iron,  copper,  cobalt,  zinc,  and  manganese.  Not  less  than 
5  graras  of  the  metal  is  dissolved  in  aqua  regia,  and  the  solution 
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repeatedly  evaporated  with  hydrochloric  acid.  From  the  filtered 
solution  the  iron  is  precipitated  by  cautious  neutralisation  with 
dilute  sodium  carbonate,  addition  of  a  drop  of  acetic  acid  and  boiling. 
The  precipitate  is  again  dissolved  and  thrown  down  by  ammonia, 
when  any  copper  it  may  have  contained  will  be  separated.  To  the 
filtrate  from  the  iron  precipitate,  a  drop  of  hydrochloric  acid  is 
added,  and  then  saturated  hydrogen  sulphide  solution  drop  by  drop 
until  the  copper  is  exactly  precipitated.  Then  by  passing  hydrogen 
sulphide  gas  through  the  filtrate,  the  zinc  is  precipitated  as  sulphide, 
which  is  subsequently  converted  into  carbonate.  The  filtrate  is 
freed  from  hydrogen  sulphide  by  boiling,  and  after  neutralisation  by 
sodium  carbonate  is  treated  at  60 — 80°  with  feebly  alkaline  sodium 
hypochlorite.  The  manganese  comes  down  first  as  brown  manganic 
oxide,  then  the  cobalt  as  blackish-brown  cobaltic  hydroxide,  and  then 
a  small  portion  of  the  nickel  as  deep  black  nickelic  hydroxide,  the 
commencement  of  the  precipitation  of  the  latter  being  indicated  by 
the  evolution  of  oxygen.  The  liquid  is  boiled  and  the  precipitate 
collected,  dissolved  from  the  filter  with  hot  hydrochloric  acid,  the 
solution  heated  to  expel  chlorine,  the  hydrochloric  acid  replaced  by 
acetic  acid,  and  the  cobalt  and  nickel  precipitated  by  hydrogen 
sulphide  and  separated  by  potassium  nitrite,  which  can  very  well  be 
accomplished  when  the  proportion  of  nickel  is  first  reduced  as  above. 
The  manganese  is  found  in  the  filtrate  as  acetate.  Traces  of  arsenic, 
antimony,  and  tin  would  be  found  with  the  iron  precipitate ;  lead 
with  the  copper.  M.  J.  S. 

Oxidation  and  Chemical  Properties  of  Gases.  By  F.  C. 
Phillips  (Amei-.  Chem.  /.,  16,  340 — 365 ;  compare  this  vol.,  ii, 
293,  294). — Acetylene  forms  the  well-known  metallic  compounds. 
The  soluble  silver  compound  constitutes  the  most  delicate  test,  and 
is  also  the  best  means  of  preserving  acetylene,  the  copper  compound 
being  liable  to  oxidation.  Acetylene  is  oxidised  to  carbonic  anhydride 
at  the  ordinary  temperature  by  osmic  acid,  calcium  hypobromite,  or  a 
solution  of  potassium  permanganate  in  concentrated  sulphuric  acid, 
and  by  iodic  acid  at  90°.  The  osmic  acid  is  reduced  to  metallic 
osmium,  the  iodic  acid  to  iodine ;  gold  chloride  is  also  reduced  to 
metallic  gold,  and  ferric  chloride  to  ferrous  chloride. 

AUylene  forms  similar  metallic  compounds.  The  palladium  com- 
pound is  dark-brown,  the  silver  compound  white,  the  cuprous  com- 
pound canary-yellow.  Allylene  is  oxidised  to  carbonic  anhydride  by  the 
same  reagents  as  acetylene,  and  reduces  gold  and  palladium  to  the 
metallic  state.  Unlike  acetylene  it  does  not  precipitate  ammoniacal 
silver  nitrate.  The  formation  of  the  silver  compound  constitutes  the 
most  delicate  test. 

Carbon  oxysulphide  may  be  separated  and  distinguished  from 
hydrogen  sulphide  by  means  of  dry  mercuric  oxide,  copper  carbonate, 
litharge  or  white  lead  spread  on  cotton- wool,  with  which  substances 
it  does  not  react.  It  reacts  with  solutions  of  metallic  salts,  the 
metallic  sulphide  and  carbonic  anhydride  being  formed.  It  is  readily 
oxidised  to  carbonic  anhydride  and  sulphuric  acid  by  bromine  water 
or  acid  permanganate. 
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Methyl mercap tan  may  be  separated  from  hydrogen  sulphide  bv 
means  of  mercuric  oxide,  with  which  it  combines  only  slowly.  It 
forms  compounds  with  many  metals,  mostly  of  different  colour  to  the 
corresponding  sulphides.  The  lead,  copper,  and  silver  compounds 
are  yellow,  the  cadmium  compound  white.  The  metallic  compounds 
are  decomposed  by  hydrogen  sulphide.  Methylmercaptan  is  very 
stable  towards  oxidising  agents.  It  is  not  oxidised  even  by  a  fused 
mixture  of  sodium  carbonate  and  potassium  dichromate  or  nitrate. 

Methylic  sulphide  can  be  purified  from  hydrogen  sulphide  and 
methylmercaptan  by  means  of  an  aqueous  sodium  hydroxide  solution 
of  lead  hydroxide.  The  mercaptan  may  be  recovered  by  heating  the 
lead  compound  with  dilute  acid.  The  metallic  compounds  are  all 
fairly  soluble.  Methylic  sulphide  is  quite  as  stable  towards  oxidising^ 
agents  as  the  mercaptan,  and  may  be  distinguished  from  the  latter 
by  means  of  the  sparingly  soluble  palladium  compound,  which  cry- 
stallises in  microscopic,  monoclinic  prisms,  and,  unlike  the  corre- 
sponding compound  from  methylmercaptan,  is  readily  soluble  in  hot 
water. 

Nitrogen  forms  compounds  with  magnesium,  lithium,  and  potas- 
sium. 

Oxygen  may  be  conveniently  recognised  in  coal-gas  and  the  like  by 
passing  the  gas  successively  through  caustic  soda  and  manganous 
chloride  solutions  in  closed  vessels.  When  the  air  has  been  expelled, 
some  of  the  soda  is  transferred  to  the  manganese  vessel.  If  oxygen 
is  present,  the  resulting  manganous  hydroxide  is  oxidised  to  the  brown 
hydrated  peroxide.  The  test  may  be  rendered  still  more  delicate  by 
the  subsequent  addition  of  potassium  iodide  and  dilute  sulphuric 
acid.  Aqueous  pyrogallol  may  be  substituted  for  the  manganous 
chloride.  Jn.  W. 

Estimation  of  Glycerol  in  Wine.  By  H.  D.  Paxton  (Chem. 
News,  69,  235 — 236). — 10  c.c.  of  wine  is  treated  with  slaked  lime, 
transferred  drop  by  drop  to  an  expanded  piece  of  filter  paper,  dried 
at  the  ordinary  temperature,  extracted  with  absolute  alcohol  in  a 
Soxhlet  apparatus,  the  extract  evaporated  in  a  flask,  redissolved  in 
ether  alcohol,  filtered,  evaporated,  and  the  residue  dried  and  weighed. 
There  is  less  loss  of  glycerol  than  when  other  methods  of  evaporation 
are  employed,  whilst  the  glycerol  appears  to  be  quite  as  pure. 

D.  A.  L. 

Butter  Fat.  By  A.  Pizzi  (Sfaz.  Sper.  Aijrar.,  25,  101—118; 
compare  this  vol.,  ii,  75). — The  following  method  was  employed  for 
fractionating  the  glycerides  of  butter  by  slow  cooling..  The  butter 
(400  grams)  was  melted  in  a  long  tube,  8  cm.  in  diameter,  placed  in 
a  thermostat  kept  at  80°.  In  about  an  hour,  the  melted  butter  was 
stirred  with  a  glass  rod  and  left  for  half  an  hour ;  it  was  then  filtered 
through  a  hot  filter  into  a  weighed  beaker.  The  amount  of  fat  ob- 
tained in  the  experiment  recorded  was  234  89  grams.  The  beaker 
was  now  covered  and  placed  in  the  bath  heated  at  80° ;  after  4  hours 
the  gas  was  turned  out  and  the  whole  left  for  two  days,  by  which  time 
the  butter  had  cooled  to  the  ordinary  temperature  of  the  laboratory 
(26*2°)  and  was  partly  solid.     The  liquid  portion  was  removed  by 
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filtration  and  finally  by  placing  the  solid  substance  on  tiles.  Two 
experiments  made  in  1891  and  1892  gave  the  following  percentage 
results  : — 

Solid  glycerides.  Liquid  glycerides. 

1891 35-20  64-80 

1892 32-90  67-10 

Butter  fat  was  furtlier  fractionated  by  cooling  down  to  different 
temperatures  and  separating  the  solid  matter  each  time.  The 
temperatures  employed  were  (1)  26*2°,  (2)  21-2°,  (3)  17-0% 
(4)  12-4°,  (5)  11-0°  and  (6)  6•5^  A  table  is  given  showing  the 
sp.  gr.  of  the  liquid  portion  at  each  temperature,  the  melting  and 
solidifying  points  of  the  solid  matter,  the  volatile  acids  (as  c.c.  N/10 
alkali)  and  the  iodine  numbers  of  both  solid  and  liquid  matter.  As 
regards  density,  there  is  an  increase  as  the  temperature  at  which  the 
separation  was  made  decreases.  The  melting  points  decrease  from 
44°  (solid  separated  at  26-2°)  to  10-5°  (solids  separated  at  6-5°),  the 
melting  point  of  the  original  being  36°.  The  volatile  acids  increased 
from  2805  to  34*10  in  the  liquid,  and  from  19-91  to  31*02  in  the  solid 
portion.  The  iodine  numbers  also  show  a  great  increase.  On  compar- 
ing the  amounts  of  volatile  acids  of  the  liquid  fat  of  different  periods, 
the  results  show  a  very  regular  difference  between  each  period  (except 
the  period  4 — 3).  Thus,  the  difference  in  amounts  in  periods  2  and  1 
is  1-76 ;  in  3  and  2,  1-76 ;  in  5  and  4,  1*98  ;  and  in  6  and  5,  1*76. 

The  solid  fat  which  separated  at  26"2°,  when  magnified  170  diameters 
was  seen  to  consist  of  globules  without  particular  interest.  It  did 
not  show  any  colours  with  polarised  light.  The  solids  obtained  at 
21-2 — 12-4",  consisted  of  little  globules,  whilst  the  fat  which 
separated  at  11 — 6"5  consisted  of  cruciform  rosettes  which  showed  in 
a  remarkable  degree  the  Newtonian  colours.  N.  H.  M. 

Estimation  of  Fat  in  Bread.  By  M.  Weibull  (Zeit.  angw. 
Chem.,  1895,  199— 202).— The  author's  process  (Abstr.,  1893,  ii, 
197)  having  been  tried,  unsuccessfully,  by  Polenske,  a  large  number 
of  fresh  experiments  are  communicated,  showing  the  method  to  be 
perfectly  trustworthy,  but  it  is  necessary  to  work  exactly  as 
follows : — 

4  grams  of  new,  or  3  grams  of  stale  bread  is  put  into  a  70  c.c. 
beaker  and  covered  with  30  c.c.  of  water,  and  10  drops  of  dilute 
sulphuric  acid.  The  whole  is  boiled,  very  carefully  at  first,  over  a 
veiy  small  straight  flame  for  at  least  J  hour,  some  hot  water  being 
occasionally  added  to  rinse  the  sides  of  the  beaker.  Towards  the 
end  the  liquid  is  evaporated  to  about  half  its  bulk.  While  still  warm, 
the  contents  are  carefully  neutralised  with  powdered  marble,  a  large 
excess  being  avoided.  The  mixture  is  then  spread  over  a  piece  of 
filter  paper  (such  as  is  used  in  Adam's  milk  process)  and  any 
liquid  remaining  in  the  beaker  is  removed  by  means  of  a  piece  of 
cotton- wool  which  is  then  put  on  to  the  filter  paper.  The  latter,  rest- 
ing on  iron  gauze,  is  first  dried  for  10  minutes  at  100°.  The  paper 
is  now  rolled  into  the  usual  shape,  and  then  dried  for  3 — 4  hours  at 
100 — 103°.      After  this  it   is  placed  in  a   Soxhlet's   apparatus   and 
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extracted  at  least  60  times  with  pure  ether ;  this  will  generally  take 
between  four  and  five  hours.  L.  de  K. 

A  New  Method  of  Analysing  Fats  and  Resins.    By  P.  C. 

McIlhiney  {J.  Amer.  Ghem.  Soc,  16,  275 — 278). — The  author's  process 
is  based  on  the  fact  that  the  unsaturated  constituents  of  fats  combine 
with  bromine  forming  simple  additive  products,  whilst  resins  and 
rosin  oils  are  acted  on  with  formation  of  hydrogen  bromide. 

The  following  reagents  are  required  : — N/3  solution  of  bromine  in 
carbon  tetrachloride;  IST/IO  solution  of  sodium  thiosulphate ;  N/IO 
solution  of  potassium  hydroxide.  Not  more  than  1  gram  of  the 
sample  of  suspected  oil  is  dissolved  in  10  c.c.  of  carbon  tetrachloride 
in  a  bottle  of  500  c.c.  capacity  provided  with  a  carefully-ground 
glass  stopper.  An  accurately-measured  excess  of  the  bromine  sola- 
tion  is  added,  the  bottle  tightly  stoppered  and  placed  in  a  dark  place 
for  18  hours.  The  bottle  is  cooled  with  ice  to  form  a  pai'tial  vacuum, 
and  a  piece  of  wide  rubber  tubing,  about  1^  inch  long,  is  slipped  over 
the  lip  of  the  bottle  so  as  to  form  a  well  about  the  stopper.  This 
well  is  filled  with  water  and  the  stopper  carefully  lifted  when  the 
water  will  be  sucked  into  the  bottle  and  dissolve  any  hydrobromic 
acid.  When  25  c.c.  of  water  has  been  added,  the  bottle  is  well  shaken 
and  20  c.c.  of  a  20  per  cent,  solution  of  potassium  iodide  is  added. 
The  liberated  iodine  is  now  estimated  with  thiosulphate,  a  check  ex- 
periment being  made  as  usual,  and  the  dilference  is  calculated  to 
the  percentage  of  bromine.  The  contents  of  the  bottle  are  now  trans- 
ferred to  a  separating  funnel,  and  the  aqueous  portion  is  separated, 
filtered  through  a  cloth  filter,  and  titrated  with  potassium  hydroxide 
with  methyl-orange  as  indicator.  This  gives  the  acidity  which  may 
be  conveniently  expressed  in  percentages  of  free  bromine.  Multi- 
plied by  2  and  deducted  from  the  total  bromine  the  bromine  additiori 
number  is  obtained. 

The  latter  is  nil  for  rosin  and  rosin  oils,  but  reaches  the  high 
figures  of  102"88  and  103*92  for  fresh  and  boiled  linseed  oils.  The 
author  is  engaged  in  the  investigation  of  a  large  number  of  oils  and 
resins  by  means  of  this  method,  and  hopes  to  furnish  new  analytical 
data  for  their  commercial  analysis.  L.  de  K. 

Acetone  in  Urine.  By  E.  Salkowski  (Pfiugers  ArcMv.,  56, 
339 — 348). — In  estmating  acetone  in  urine  by  conversion  into 
iodoform,  the  possibility  that  acetone  might  in  part  originate  from 
carbohydrates  in  the  urine  during  distillation  was  suggested.  On 
putting  this  to  the  test  of  experiment,  it  was  found  that  sugar  in 
urine  does  give  rise  to  a  substance  which  gives  many  of  the  reactions 
of  acetone,  but  which  is  an  aldehyde,  probably  acetaldehyde. 

W.  D.  H. 

Chenopodine.    Detection  of  Chenopodium  Seed  in  Flours. 

By  Gr.  Baumert  and  K.  Hal]'Ern  (Arch.  Fharm.,  231,  648 — 653). — 
The  evidence  as  to  the  injurious  property  of  chenopodium  is  conflict- 
ing, and  the  existence  of  an  alkaloid  in  the  plant  has  been  disputed. 
Engelhard  claimed   to  have  isolated  an  alkaloid  from  chenopodium 
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which  he  termed  chenopodine.  Reinsch  sought  to  show  that  this  base 
was  identical  with  leucine.  The  authors  find  that  both  their  prede- 
cessors were  dealing  with  betaine,  and  the  name  chenopodine  must 
therefore  be  expunged  from  chemical  literature.  Since  betaine  is  not 
poisonous,  the  toxic  action  which  chenopodium  seed  undoubtedly 
exerts  in  "  Hungerbrot  "  must  be  attributed  to  some  other  consti- 
tuent ;  neither  a  saponin  compound  nor  oxalic  acid  is  present,  but 
there  is  a  small  quantity  of  an  ethereal  oil  in  the  seed  which  has  not 
been  physiologically  tested.  Paracholesterol  Avas  detected  in  the 
ether  extract  of  the  seed.  The  rose  or  deep  red  colour  which  an 
alcoholic  hydrochloric  acid  extract,  made  by  some  hours'  digestion  of 
chenopodium  flour  at  a  temperature  somewhat  above  the  normal, 
exhibits  may  serve  for  microscopical  detection  of  the  seed  (compare 
this  vol.,  ii,  363).  A.  G.  B. 

The  Decomposition  of  Proteids,  &c.,  by  Alkaline  Hydroxides. 

By  Y.  Vedrodi  (Zeit.  anal.  Ghem.,  33,  338 — 340). — From  the  obser- 
vation that  tobacco  freed  from  nicotine  yields  ammonia  when  distilled 
with  soda  (Abstr.,  1893,  ii,  504),  the  author  was  induced  to  attempt 
the  estimation  of  the  nitrogen  in  proteids,  etc.,  by  this  reaction,  but  in 
12  hours'  distillation,  albumin,  casein,  glutin,  and  gelatin  had  yielded 
only  77,  60,  44,  and  76  per  cent,  respectively  of  their  total  nitrogen. 

M.  J.  S. 

The  Analysis  of  Malt.  By  J.  A.  Miller  (J.  Amer.  Ghem.  Soc, 
16,  353 — 360). — The  author,  having  tried  several  methods,  thinks  the 
following  process  is  the  best.  50  grams  of  the  sample  is  put  into 
a  weighed  copper  beaker,  and  mixed  with  200  c.c.  of  water  at  40^^, 
which  temperature  is  gradually  increased  to  60°.  After  20  minutes' 
digestion,  a  few  drops  of  the  liquid  is  tested  for  starch,  and  should 
this  be  present  the  temperature  is  raised  1°  every  two  minutes  until 
it  has  completely  disappeared.  After  cooling,  water  is  added  to  make 
450  grams  total  contents.  After  thoroughly  mixing,  the  mass  is 
thrown  upon  a  plaited  filter,  but  the  first  half  of  the  filtrate  is  thrown 
back  once  more  upon  the  filter.  After  collecting  as  much  as  possible 
of  the  filtrate,  its  sp.  gr.  is  taken  by  means  of  the  Westphal  balance. 
From  this  gravity  the  percentage  given  by  Schultze's  tables  is  ascer- 
tained, and  that  number  multiplied  by  8' 75,  which  gives  the  percent- 
age of  dry  extract  from  the  malt. 

The  author  has  experimentally  proved  that  the  extract  cannot  be 
accurately  determined  by  evaporation  and  drying  at  105°  owing  to  the 
serious  decomposition  of  maltose  at  that  temperature.  This,  of 
course,  applies  to  the  estimation  of  extract  in  beers.  Drying  the 
extract  at  70 — 75°  is  impracticable,  except  for  scientific  purposes. 

L.   DE    K. 

Quantitative  Separation  of  the  Amorphous  Nitrogenous 
Organic  Compounds  in  Beer  Wort.  By  H.  Sciijernixg  (Zei^. 
anal.  Chem.,  33,  263 — 299). — The  precipitate  produced  by  soda  solu- 
tion in  beer  wort  contains  a  small  proportion  of  the  total  nitrogen, 
that  by  baryta  or  stannous  chloride  a  larger  proportion,  that  by  lead 
acetate  still  more,  a  farther  increase  with  ferric  acetate,  and  the 
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largest  amount  with  phosphomolybdic  acid  or  uranium  acetate.  For 
all  these  reagents  the  author  has  investigated  the  conditions  for  the 
maximum  precipitation,  as  well  as  the  corrections  for  solubility  in 
the  filtrate  and  wash-waters.  The  substance  precipitable  by  soda  is 
also  completely  thrown  down  by  baryta,  phosphomolybdic  acid,  and 
uranium  acetate,  but  not  by  the  other  reagents.  The  absolute  baryta 
precipitate  (the  substance  precipitable  by  baryta  after  that  by  soda 
has  been  removed)  is  identical  with  the  stannous  chloride  precipitate, 
and  is  also  precipitable  by  lead  acetate,  ferric  acetate,  phospho- 
molybdic acid,  and  uranium  acetate.  The  lead  acetate  precipitate  is 
also  completely  precipitable  by  ferric  acetate,  phosphomolybdic  acid, 
and  uranium  acetate.  The  ferric  acetate  precipitate  is  completely 
thrown  down  by  phosphomolybdic  acid  and  uranium  acetate.  The 
phosphomolybdic  acid  precipitate  contains  all  the  constituents  pre- 
cipitable by  the  other  reagents,  together  with  all  the  ammonia  in  the 
wort.  The  uranium  acetate  precipitate  contains  the  same  nitrogenous 
constituents  as  the  phosphomolybdic,  with  the  exception  of  such  of 
the  ammonia  as  is  not  thrown  down  by  the  soda.  The  nitrogen  in 
the  soda  precipitate  is  entirely  in  the  form  of  ammonium  magnesium 
phosphate,  accompanied  by  other  magnesium  and  calcium  phosphates, 
magnesium  saccharate,  and  traces  of  a  lactate.  Only  about  one- 
fourth  of  the  ammonia  in  the  wort  is  contained  in  this  precipitate. 
The  examination  of  the  precipitates  by  the  other  reagents  is,  as  yet, 
incomplete,  but  the  absolute  baryta  precipitate  seems  to  be  an  acid 
jDroduct  of  the  splitting  up  of  diastase,  analogous  to  nucle'in,  and  for 
w^hich  the  provisional  name  "  Denuclein  "  is  suggested ;  the  absolute 
lead  precipitate  seems  to  contain  either  unaltered  mucedin  or  an  acid 
albumin,  the  absolute  ferric  acetate  precipitate  to  contain  a  pro- 
peptone,  and  that  with  uranium  or  phosphomolybdic  acid  actual 
peptones.  A  partial  confirmation  of  this  view  results  from  the 
agreement  of  the  sum  of  the  lead  and  ferric  acetate  precipitates  with 
that  obtained  by  saturating  the  wort  with  magnesium  sulphate. 

M.  J.  S. 

Peptone  in  Urine.  By  E.  Salkowski  (Chem.  Cenir.,  1894,  i,  658; 
from  Centr.  Med.  Wiss.,  1894,  113 — 115). — Addition  of  commercial 
peptone  to  the  extent  of  more  than  0*01  per  cent,  to  urine  can  be 
detected  as  follows  : — 50  c.c.  of  urine  is  acidified  with  5  c.c.  of  hydro- 
chloric acid,  and  precipitated  with  phosphotungstic  acid  and  warmed. 
The  precipitate,  which  aggregates  on  standing,  is  collected  in  a 
filter,  washed  twice  with  water,  and  then  mixed  with  8  c.c.  of  water 
and  0*5  c.c.  of  sodium  hydroxide  solution,  by  which  means  a  deep 
blue  coloration  is  developed.  By  warming  in  a  test-tube,  this  be- 
comes a  dirty  grey-yellow,  and  then  on  the  addition  of  a  few  drops 
of  a  1  per  cent,  solution  of  copper  sulphate  gives  the  usual  biuret 
reaction.  Urine  rich  in  mucin,  or  albumin,  must  be  freed  from  these 
in  the  usual  way  before  applying  the  test.  W.  D.  H. 
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Line  Spectrum  of  Oxygen.  By  B.  Hasselberg  (Ann.  Fliys, 
Chem.  [2],  52,  758 — 761). — Tke  author  refers  to  tbe  measurements 
of  the  line  spectrum  of  oxygen  by  Eisig  (this  vol.,  ii,  265),  criticises 
their  accuracy,  and  draws  attention  to  similar  measurements  made 
by  Neovius  {Blh.  K.  Sven.  Vet.  Ahad.  HandL,  1891).  H.  C. 

Absorption  Spectra  of  Solutions  of  Cupric  Bromide  in 
Hydrobromic  acid.  By  P.  Sabatier  (Compt.  rend.,  118,  1144 — 
1146). — A  solution  of  cupric  bromide  in  hydrobromic  acid,  contain- 
ing only  0'5  gram  of  copper  per  litre,  is  almost  opaque  (compare  this 
vol.,  ii,  304),  and  the  absorption  spectrum  can  only  be  observed  with 
very  thin  layers  or  in  much  more  dilute  solutions.  With  a  freshly- 
prepared  solution  of  0"150  gram  of  copper  in  780  grams  of  hydro- 
bromic acid  the  transmission  of  light  is  distinct  in  the  red,  decreases 
rapidly  in  the  yellow  and  green,  shows  a  very  distinct  minimum  in 
the  blue  at  about  \503,  and  then  increases  towards  the  more  re- 
frangible end.  The  colour  of  the  solution  is  purple.  A  table  is 
given  showing  the  absorption  coefficients,  for  various  wave-lengths,  of 
a,  solution  of  cupric  bromide  in  hydrobromic  acid,  an  alcoholic  solu- 
tion of  the  anhydrous  bromide,  and  green  and  blue  aqueous  solu- 
tions. With  wave-lengths  shorter  than  \  660,  the  coefficient  is  very 
high. 

Even  when  protected  from  light,  the  solutions,  after  a  little  time, 
contain  free  bromine,  the  quantity  of  which  increases  rapidly  with 
an  increase  in  the  quantity  of  cupric  bromide,  but  is  not  proportional 
to  it,  the  proportions  of  free  bromine  per  litre  after  several  months 
being  0'880  gram,  5*120  grams,  and  6*08  grams,  for  0*0255  gram, 
0"175  gram,  and  1'2  gram  of  copper.  The  hydrobromic  acid  is  prob- 
a,bly  oxidised  in  presence  of  the  cupric  bromide  in  the  same  manner 
as  hydrochloric  acid  in  presence  of  certain  chlorides.  C.  H.  B, 

Potential  of  Hydrogen  and  some  Metals.  By  B.  Neumann 
•{Zeit.  physikal.  Chem.,  14,  193 — 230). — Voltaic  elements  were  formed 
-consisting  of  the  chain,  mercury,  potassium  chloride,  a  normal  salt 
solution,  metal  present  in  the  salt.  From  the  observations  of  the 
E.M.F.,  the  difference  of  potential  between  the  metal  and  its  normal 
salt  solution  is  calculable.  For  hydrogen  salts,  the  electrode  con- 
sisted of  a  platinum  rod  covered  with  a  layer  of  platinum  black,  half 
immersed  in  the  acid  and  half  in  hydrogen.  A  capillary  electro- 
meter was  used,  and  the  observations  lead  to  the  following  results  for 
the  D.P.  between  the  metal  and  solution  (see  next  page). 

It  was  also  found  that,  as  suspected,  the  last  nine  metals  are  pre- 
cipitated from  their  solutions  by  hydrogen.  Experiments  with 
thallium  salts  indicated  that,  with  equal  concentration  of  the  metallic 
ions,  the  negative  ion  has  no  intluence  on  the  Diff.  Potential.  The 
E.M.F.'s  of  chains  containing  various  oxidisers  and  reducers  were  also 
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Sulphate.  Chloride.  Nitrate.  Acetate. 

Magnesium +1-239  +1-231  +1*060  +1-240 

Aluminium 1-040  1-015  0-775  — 

Manganese O'SIS  0-824  0-560  — 

Zinc 0-524  0-503  0-473  0-522 

Cadmium 0-162  0-174  0-122  — 

Thallium 0-114  0-151  0-112  — 

Iron  (ferrous)  .  . .  0-093  0-087  — 

Cobalt   -0-019  -0-015  -0-078  -0-004 

Nickel 0-022  0-020  0-060  — 

Tin —  0-085  —  — 

Lead —  0-095  —  — 

Hydrogen 0-238  0-249  —  0-150 

Bismuth 0-490  0315  0-500  — 

Antimony —  0-376  —  — 

Arsenic —  0*550  —  — 

Copper 0-515             —  0-615  0-580 

Mercury 0-980             —  1-028  — 

Silver 0-974            —  1-055  0-991 

Palladium —  1-066  —  — 

Platinum —  1-140  —  — 

Gold..... —  1-356  —  — 

observed,  and  hence  the  E.M.F.  between  the  platinum  and  the- 
oxidiser  (vel.  reducer).  Of  the  40  compounds  examined,  four  only 
gave  a  +  difference  of  potential,  namely,  stannous  chloride,  sodium 
sulphide,  hydroxylamine,  and  chromous  acetate.  L.  M.  J. 

The  Solution  Tension  of  Metals.  By  H.  C.  Jones  (Zeit.. 
physihal.  Chem.,  14,  346 — 360). — The  author  has  determined  the 
E.M.F.  of  voltaic  chains  in  which  the  electrodes  are  silver,  and 
the  liquids  solutions  of  silver  nitrate  of  equal  concentration  in 
different  solvents.  One  solvent  was  in  all  cases  water,  the  others 
being  ethylic  alcohol,  methylic  alcohol,  and  acetone ;  in  all  cases,  the 
water  solution  was  negative  to  the  other,  the  E.M.F.  being  0-0956  for 
the  ethylic  alcohol  chain,  and  0-0906  for  methylic  alcohol,  in  both  cases 
X/10  solutions,  and  01512  with  acetone  (N/lOO).  In  the  case  of  th& 
ethylic  alcohol  chain,  it  is  possible  to  calculate  the  ratio  of  the 
solution  tension  of  the  metal  in  the  two  solutions,  using  the  equation 
E.M.F.  =  0-058  (logpi/'Pi  —  logpa/Pz)  where  pi  and  p-z  are  the- 
osmotic  pressures  of  the  silver  ions  and  Pi  and  P^  the  solution  tension 
of  the  silver  in  the  two  solutions,  and  hence  results  Pi/'P2  =  0-024. 
In  the  other  cases  examined,  data  for  the  dissociation  of  the  silver 
salt  are  unavailable.  The  observations,  however,  certainly  indicate- 
that  the  tension  of  metals  in  different  solvents  is  not  constant,  but  is 
dependent  on  the  nature  of  the  latter.  L.  M.  J. 

Dielectric  Constants  and  Chemical  Constitution.    By  C.  B. 

Thwing  (Zeit.  physikal.  Chem.,  14,  286—300). — The  author  deter- 
mines the  dielectric  constant  of  a  number  of  solid  and  liquid  sub- 
stances by  a  method  dependent  on  the  resonance  of  electric  vibrations. 
Details  of  the  method  are  given  in  the  paper,  and  the  values  of  K  for 
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a  large  number  of  liquid  compounds.  R-esearches  are  also  recorded 
on  mixtures  of  water  with  metliylic  and  ethylic  alcohols,  glycerol,  and 
acetic  acid,  curves  embodying  the  results  being  given.  In  the  case 
of  the  two  alcohols  the  curve  is  almost  a  straight  line  joining  the 
values  of  the  two  compounds,  bat  in  the  aqueous  mixtures  singular 
points  occur  at  compositions  corresponding  with  definite  hydrates,  for 
instance,  CsHeO  +  6H,0,  +  SHaO,  +  H^O  ;  CH^O  +  ^H^O,  +  2H2O, 
+  liH20  ;  C3H8O3  4-  H2O  ;  C,RA  H-  SH^O,  +  H^O.  The  tempera- 
ture variation  of  the  dielectric  constant  of  water  was  also  investigated. 
The  observed  results  are  well  reproduced  by  the  use  of  the  following 
atomic  and  group  values,  although  in  some  cases  the  differences  are 
far  beyond  experimental  errors. 

H  =  2-6  OH     =  1356  CH^  =  416 

C  =  2-6  X  12  CO      =  1520  CH3  =  46-8 

O  =  2-6  X  16  COH  =970  S       =  2'6  x  16 

X  =  2-6  X  M^  ISTOa    =  3090 

In  the  case  of  hydrocarbons  and  a  large  number  of  solids  remark- 
able agreement  is  obtained  by  the  use  of  the  value  K  =  2'6  D,  where 
D  is  the  density  of  the  substance.  L.  M.  J. 

Pure  Water.  By  F.  Kohlrausch  and  A.  Heydweiller  (Zeit. 
physikal.  Chem.,  14,  317 — 330). — The  electrical  conductivity  of  water 
in  as  high  a  state  of  purity  as  possible  was  determined,  and  that  of  pure 
water  calculated  from  the  results.  The  water  was  distilled  and 
examined  in  a  vacuum,  as  contact  with  air  rapidly  raises  the  conduc- 
tivity, which,  in  some  experiments,  rose  from  0*11  to  014  in  four 
minutes,  reaching  0*58  in  two  hours.  The  results  at  various  tempera- 
tures of  the  purest  water  obtainable  were 

0''.  IS''.  25='.  34°.  50^ 

0-014        0-040        0-058        0-089        0*176 

The  value  —    was  calculated  at  various  temperatures,  and  also  the 
(tt 

theoretical  value  as  derived  from  the  data  of  the  dissociation  theory, 
and  from  the  result  is  deduced  the  value  k  =  0-0361  for  pure  water 
at  18°,  the  difference  =  0-0043  being  ascribed  to  impurities.  The 
values  for  the  dissociation  of  water  derived  from  these  experiments 
then  became 

0°.  2°.         10°.       18°.       26°.       34°.       42"*.        50°. 

lO^^a...      0-36     0-40     0-57     0-80     I'lO     1*45     1-91     2-44 

L.  M.  J. 
Electrical  Conductivity  of  Feebly-dissociated  Compounds 
and  the  Kohlrausch  Method.  ByM.  Wildermann  (ZeiL  physikal. 
Chem.,  14,  231 — 246). — The  author  gives  an  account  of  the  details 
of  experiments  on  the  conductivity  of  dichloracetic,  trichloracetic, 
and  /iJ-resorcylic  acids  in  absolute  alcohol,  all  of  which  were  carried 
out  by  Kohlrausch's  method.  The  results  of  the  experiments  for  vary- 
ing dilutions  are  recorded,  and  the  values  for  /tr,//'»  compared  with 
^/^'l/ \/v,  the  law  of  dilution  being  obeyed  to  18"  by  trichloracetic 
acid.     The  order  of  the  dissociation  of  acetic  acid  and  its  chloro- 
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derivatives  is  the  same  in  alcoliol  as  in  water,  but  the  resorcylic  acid 
does  not  occupy  the  position  that  would  be  expected  from  its  aqueous 
dissociation.  Kohlrausch's  method  is,  however,  unsuitable  for  slightly- 
dissociated  compounds,  and  almost  useless  for  organic  bases  or  acids 
in  alcohol  or  other  organic  solvent,  whilst  even  when  applicable  to 
such  cases  it  is  extremely  tedious  and  troublesome.  L.  M.  J. 

A  new  Method  for  Determining  the  Electric  Conductivity  of 
Feebly-dissociated  Compounds.  By  M.  Wildermann  (Zeit. 
pJiysikal.  Chem.,  14,  247 — 271). — The  author  had  previously  pointed 
out  that  Kohlrausch's  method  is  inapplicable  to  feebly- dissociated 
compounds  (preceding  abstract),  and  describes  a  method  which,  for 
such  cases,  is  more  satisfactory.  The  chief  difference  lies  in  the  use 
of  a  far  stronger  E.M.F.,  by  which  the  polarisation  becomes  practic- 
ally negligible,  and  a  galvanometer  can  be  emploj'-ed  instead  of  the 
telephone  ;  whilst  also  as  the  external  resistances  are  very  great,  the 
measurement  of  the  conductivity  resolves  into  the  measurement  of 
the  current,  this  being  always  done  comparatively.  The  E.M.F.  used 
was  about  140 — 150  volts,  obtained  by  100  Clarke's  elements,  and  the 
liquids  were  contained  in  capillary  tubes  of  varying  length  and 
diameter.  The  results  obtained  for  oxalic  and  acetic  acids  in  aqueous 
solution  are  compared  with  those  obtained  by  Kohlrausch's  method, 
the  agreement  being  entirely  satisfactory.  Experiments  are  then 
recorded  in  the  case  of  dichloracetic  acid  and  trichloracetic  acid  in 
alcoholic  solution  at  various  dilutions,  and  the  molecular  conductivity 
for  the  latter  calculated,  the  results  being  ju„  =  0*4294  (v  =  1'947), 
and  fxjj  =  5*343  (v  =  996*9).  It  follows  that  trichloracetic  acid  in 
alcohol  obeys  the  dilution  law  up  to  25°.  L.  M.  J. 

Dissociation  in  Solution.  By  A.  Schlamp  (Zelt.  physikal.  Chem., 
14,272 — 285). — The  degree  of  dissociation  of  a  number  of  salts  in 
aqueous  solution  was  determined  by  the  elevation  of  the  boiling  point, 
and  from  the  results  the  value  M/Ma,  the  ratio  of  the  molecular 
weight  to  the  apparent  molecular  weight  in  its  solution.  This  ratio 
is  compared  with  that  obtained  by  the  conductivity  or  other  methods, 
and  the  agreement  appears  satisfactory,  except  in  the  case  of  calcium 
chloride.  When  solvents  other  than  water  are  employed,  however, 
the  different  methods  do  not  give  such  concordant  numbers,  as  is 
seen  from  the  following  table. 

Salt  dissolved  in  propyl     M/M<»  from  con-  M/Ma  from  boiling 

alcohol.  ductivily,  point. 

Lithium  chloride 1*44  1*18 

Sodium  iodide 1*34  1*04 

Calcium  chloride 1*33  — 

Lithium  salicylate 1*17  0*55 

Salicylic  acid 1*00  1*05 

L.  M.  J. 
Colour  of  Salts  in  Solution.    By  J.  H.  K\stle  (Amer.  Ghem.  /., 
16,  326 — 340). — The  dissociation  theory  alone  seems  incompetent  to 
explain  the  following  facts  concerning  the  colour  of  certain  salts  in 
solution. 
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1.  The  solutions  of  different  salts  of  the  same  metal  may  and  do 
possess  two  or  more  distinct  colours. 

2.  The  colour  of  salt  solutions,  in  the  cold,  grows  lighter,  or  is  less, 
on  dilution. 

The  hydrate  theory  of  solution  also  seems  incapable  of  satisfactorily 
explaining  the  facts.  For  example,  it  is  difficult  to  conceive  how  the 
mere  addition  of  water  of  hydration  should  work  so  radical  a  change 
in  the  properties  of  a  compound  as  to  change  a  white  substance  to 
one  which  is  blue  or  red. 

In  view  of  the  fact  that  the  two  theories  mentioned  above  do  not 
satisfactorily  account  for  many  of  the  observed  facts,  the  author 
advances  the  hypothesis  that  the  colour  of  a  salt  solution  is  depend- 
ent not  on  the  colour  of  the  ion,  but  on  the  colour  of  the  base  or  that 
of  the  acid,  either  or  both  of  which  may  be  coloured ;  and,  further, 
that  the  base  or  the  acid  to  which  the  colour  is  due  may  possess, 
according  to  conditions  at  present  unknown,  two  or  more  distinct 
colours.  The  argument  is  largely  one  of  analogy.  It  has  been 
proven,  in  the  case  of  ferric  salts,  that  at  least  two  soluble,  colloidal 
modifications  of  the  hydroxide  of  iron  exist,  one  brown,  the  other 
yellow  ;  and,  whilst  ferric  salts,  in  much  of  their  conduct,  offer  an 
extreme  case,  it  is  assumed  that  the  differences  between  them  and 
other  salts  are  of  degree  rather  than  of  kind.  Hence,  if  two  soluble 
hydroxides  of  iron  have  been  isolated,  there  may  be  yet  another  of 
this  element  and  two  or  more  of  any  other  metal  whose  salts  are 
coloured. 

The  following  facts  may  also  be  cited  in  support  of  the  view  that 
we  really  have  the  free  acid  and  base  in  solutions  of  coloured  salts. 

1.  Most  of  these  salts,  if  not  all,  are  acid  in  reaction. 

2.  Most  of  them  form  basic  salts  readily. 

3.  Water  in  many  of  its  reactions  may  be  regarded  as  an  acid,  and 
hence  the  formation  of  hydroxides  in  solution  is  similar  to  double 
decompositions. 

4.  The  many  phenomena  of  the  coloration  of  salt  solutions,  and 
the  changes  they  sometimes  undergo,  which,  as  the  author  shows,  are 
accounted  for  by  this  hypothesis.  H.  C. 

Solubility  of  Iodine  in  Carbon  Bisulphide :  Nature  of  Solu- 
tion. By  H.  Arctowski  (Zeit.  anorg.  Chem.,  6,  392 — 410 ;  compare 
this  vol.,  ii,  308). — The  author  has  determined  the  solubility  of 
iodine  in  carbon  bisulphide  at  a  series  of  temperatures  lying  between 
— 94°  and  -f-42°;  the  method  used  consists  in  saturating  carbon 
bisulphide  with  iodine  at  the  required  temperature,  then  transferring 
a  part  of  the  solution  to  a  tared  flask  containing  mercury  and  again 
weighing.  The  carbon  bisulphide  is  then  evaporated  off  in  a  vacuum 
and  the  residual  mercuric  iodide  and  mercury  weighed ;  the  weight  of 
both  iodine  and  carbon  bisulphide  is  thus  determined.  The  solubility 
at  low  temperatures  was  determined  by  cooling  a  fairly  strong  solu- 
tion by  means  of  solid  carbonic  anhydride  and  ether,  or  some  con- 
venient cooling  agent,  filtering  off  the  deposited  iodine,  and  analysing 
the  solution  as  above. 

The  solubility  curve  lying  between  the  above  limits  of  temperature 
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is  composed  of  six  straight  lines  connected  together  by  short  curved 
pieces.  The  author  uses  his  results  to  support  his  previously  ex- 
pressed views  respecting  the  nature  of  solution,  W.  J.  P. 

Solubility  of  Ethylic  Ether.  By  J.  Schuncke  {Zeit.  physihal. 
Chem.,  14,  331 — 345). — The  mean  of  a  number  of  experiments  gave 
the  following  results  for  the  ether  absorbed  by  1  gram  of  water, 

0° 0-12465  20° 0-07487 

10 0-09599  30 0-06370 

and  for  the  water  absorbed  by  1  gram  of  ether, 

10° 0-02702  20° 0-02720 

The  solubility  of  hydrogen  chloride  in  ethylic  ether  was  also 
determined,  the  analyses  yielding  the  following  values  for  the  weight 
of  the  gas  in  1  gram  of  the  solution : — 

-9-2° 0-3751  14-8° 02780 

+  0-4 0-35407  30      0-1947 

The  solubility  of  ether  in  aqueous  solutions  of  hydrogen  chloride 
at  six  concentrations,  varying  from  3*65  to  31-61  per  cent.,  was  also 
determined,  and  the  results  recorded  in  both  tabular  form  and  by 
curves,  a  table  being  finally  given  also  for  the  specific  gravity  of  the 
acid  at  different  temperatures.  L.  M.  J. 

Affinity  Constants  of  Weak  Acids  and  the  Hydrolysis  of 
Salts.  By  R.  W.  Wood  (Amer.  Cliem.  /.,  16,  313— 325).— In  a  pre- 
liminary paper  (this  vol.,  ii,  83)  the  author  described  a  method  for 
determining  the  apparent  action  of  salts  on  the  affinity  constants  of 
weak  acids.  A  weighed  amount  of  diastase  is  allowed  to  act  for  a 
given  length  of  time,  at  a  given  temperature,  on  a  weighed  amount 
of  starch,  in  the  presence  of  known  amounts  of  acids  or  salts.  The 
action  of  the  diastase  is  inhibited  by  acids  or  alkalis,  and  by  deter- 
mining the  amount  of  sugar  formed  in  each  case  the  retarding  power 
is  measured.  The  numerical  results  published  in  the  first  paper  are 
of  qualitative  value  only,  for  it  has  since  been  found  that  slight 
variations  in  temperature,  not  sufficiently  guarded  against  in  the 
earlier  work,  had  a  far  greater  influence  than  was  supposed,  a  change 
of  half  a  degree  in  temperature  being  sometimes  equivalent  to  a  change 
of  10  per  cent.,  or  more,  in  the  amount  of  the  acid.  A  method  of 
operating  under  conditions  favourable  for  maintaining  a  constant 
temperature  has,  therefore,  been  devised,  and  is  described  in  the 
paper. 

The  action  of  the  fatty  acids  on  diastase  was  first  tried,  with  a  view 
of  determining  the  affinity  constants,  and  comparing  them  with  the 
figures  obtained  by  other  methods.  Hydrochloric  acid  was  used  as 
a  standard  of  comparison.  The  initial  action  of  acids  is,  in  all  cases, 
to  increase  the  activity  of  the  diastase,  an  effect  which  has  been 
noticed  by  Duggan   and  others,  and  is   probably   due   to   a   slight 
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alkalinity  of  the  starch.     The  following  valaes  were  obtained  for  the 
affinity  constant  K : — 

Formic  acid K=  0*025 

Acetic  acid K=  0-00146 

Propionic  acid K  =  0*0006 

Butyric  acid K  =  0-00071 

Isobutyric  acid K  =  0-0008 

These  values  are  in  the  same  order  as  those  obtained  by  Ostwald, 
with  the  exception  of  the  tw^o  butyric  acids,  which  he  found  to  have 
nearly  the  same  value. 

By  comparing  the  action  of  the  sodium  salts  of  the  fatty  acids  with 
that  of  sodium  hydroxide,  the  amount  of  free  hydroxyl,  and  therefore 
the  percentage  of  the  salt  that  has  suffered  hydrolysis,  can  be  deter- 
mined, as  the  salt  yields  free  acid  and  free  base,  and  the  latter  breaks 
up  completely  into  Na  and  OH  ions.  It  was  found,  in  this  way,  that 
the  percentage  hydrolysed  was  proportional  to  the  affinity  of  the  acid, 
but  no  careful  or  extended  tables  were  prepared. 

In  the  presence  of  the  salt  of  a  weak  acid,  very  large  quantities  of 
acid  can  be  added  without  affecting  the  diastase,  except  to  a  very 
limited  degree.  Quantitative  measurements  show  that  this  behaviour 
is  in  keeping  with  the  dissociation  theory,  for,  as  the  work  of 
Arrhenius  indicates,  the  presence  of  a  salt  in  a  solution  of  its  acid 
prevents  the  dissociation  of  the  latter  to  a  degree  depending  on  the 
amount  of  salt  present.  H.  C. 

Apparatus  for  Regulating  Diminished  Pressures.  By  F. 
Krafft  (Ber..  27,  1823). — The  regulator  for  diniiaished  pressures, 
described  by  the  author  12  years  ago  (B^^.,  16,  1693),  consists  of  a 
large  vessel  with  two  taps,  not  of  the  large  vessel  alone,  as  Kahlbaum 
states  (this  vol.,  ii,  349).  J.  B.  T. 

Mechanical  Agitator.  By  C.  Maull  (Ber.,  27,  1732—1733).— 
In  this  instrument,  the  bottle  to  be  agitated  is  placed  horizontally 
and  then  shaken  by  means  of  an  eccentric  attached  to  a  wheel  driven 
by  a  small  turbine.  A.  H. 
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Physical  Properties  of  pure  Nitrous  Oxide.  By  P.  Villard 
{Com.pt.  rend.,  118,  1096 — 1099). — Pure  nitrous  oxide  is  obtained 
either  by  preparing  the  hydrate,  wdiich  is  afterwards  allowed  to 
decompose,  or  by  fractionating  the  compressed  or  liquefied  gas.  lu 
the  latter  case  the  gas  is  passed  through  suitable  absorbing  and 
drying  agents,  and  is  then  liquefied,  the  nitrogen  that  accumulates 
above  the  liquid  nitrous  oxide  being  allowed  to  escape  from  time  to 
time.     The  liquid  is  then  allowed  to  boil  in  order  to  expel  the  greater 
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part  of  the  dissolved  gas,  is  next  passed  into  another  tube,  which  is 
lirst  washed  with  portions  of  the  liquid,  and  is  finally  freed  from  the 
last  traces  of  dissolved  gas  by  prolonged  ebullition. 

The  liquid  thus  obtained  is  free  from  less  liquefiable  gases,  its 
maximum  vapour  pressure  is  independent  of  the  volume  of  the  vapour, 
and  a  small  increase  of  pressure  causes  complete  liquefaction.  The 
densities  of  the  gas  and  of  the  liquid  at  various  temperatures  are  as 
follows : — 

Temperature..  0°  5°       10°     17-5°    26-5°    32-9°    84-9°  36'3° 

Densityofliquid     0-9105  0-885  0-856  0-804  0-720  0-640  0-605  0-572 

gas..      0-0870  0-099  0-114  0-146  0-207  0-274  0-305  0-338 

The  critical  temperature  of  pure  nitrous  oxide  is  38-8°,  a  value 
higher  than  that  obtained  by  previous  observers.  The  critical  volume 
is  0-00436,  the  critical  density  0-454,  and  the  critical  pressure  77-5 
atmospheres.  C.  H.  B. 

Volatility  of  Borax.  By  S.  Waldbott  (/.  Amer.  Ghem.  Soc,  16, 
410 — 418). — From  the  author's  experiments,  it  is  conclusively  shown 
that  borax  glass  is  decidedly  volatile  at  a  white  heat,  particularly 
when  heated  in  open  crucibles. 

Even  basic  borates  are  sensibly  volatilised,  which  fact  must  not  be 
lost  from  view  in  the  analysis  of  borates  by  Eose's  and  Schaifgotsch's 
processes.  L.  de  K. 

Volatility  of  Sodiiun  Fluoride.  By  S.  Waldbott  (/.  Amer. 
Ghem.  Soc,  16,  418 — 420). — The  author  has  proved  by  a  series  of 
experiments  that  sodium  fluoride  contained  in  a  platinum  crucible 
cannot  be  heated  in  the  full  flame  of  a  bunsen  burner  without  sen- 
sibly losing  in  weight.  L.  le  K. 

Compounds  of  Ammonia  and  Silver  Salts.  By  Joannis  and 
Croizier  (Gompt.  rend.,  118,  1149 — 1151), — When  ammonia  gas  is 
passed  over  a  metallic  salt  it  is  difiicult  to  procure  complete  satura- 
tion, but  if  when  no  further  development  of  heat  takes  place  the  tube 
is  cooled  so  that  the  ammonia  liquefies  and  comes  into  contact  with 
the  salt,  complete  combination  takes  place.  The  tension  of  dissocia- 
tion of  the  products  is  given  by  the  formula  log  P  =  a/T  -f  h  log  T  -f  c, 
in  which  P  is  the  pressure  in  centimetres  of  mercury ;  T  the  absolute 
temperature,  and  a,  h,  and  c  are  constants  which  have  to  be  determined 
for  each  compound.  The  values  of  these  constants  are  given  for  the 
compounds  described. 

Silver  bromide  yields  three  white  solid  compounds,  AgBr,3]S'H3 ; 
2AgBr,3NH3 ;  and  AgBrjNHg.  They  dissociate  under  the  ordinary 
pressure  at  3-5°,  34°,  and  51*5°  respectively. 

Silver  iodide  yields  a  white  solid  compound,  AgljNHs,  in  addition 
to  the  already  known  2AgI,NH3.  Under  the  ordinary  pressure  they 
dissociated  at  3-5'^  and  90°  respectively. 

Silver  cyanide  forms  the  compound  AgCNjNHa,  which  is  very 
soluble  in  liquid  ammonia  at  — 10"".     Under  the  ordinary  pressure,  its 
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temperature  of  dissociation  is  102° ;  at  100°  its  dissociation  pressure 
is  690  mm.  and  not  550  mm.  as  stated  by  Isambert. 

Silver  nitrate  forms  three  compounds,  AgNOsjSNHg ;  Ag!N'03,2NH3 ; 
and  AgNOajNHg.  The  first  is  very  soluble  in  liquid  ammonia  below 
—  10°,  and  dissociates  at  63°  under  normal  pressure.  The  second 
compound  dissociates  under  normal  pressure  at  about  170°,  but  the 
phenomena  are  irregular.  C.  H.  B. 

Changes  during  the  Remelting  of  Lead-tin  Alloys.    By  B. 

WiESENGKUND  (Ann.  Fhys.  Chem.,  [2],  52,  777 — 792).— Rudberg 
(1880)  observed  that  when  alloys  of  lead  and  tin  are  cooled,  an  inserted 
thermometer  remains  stationary  at  two  different  points,  the  upper 
point  varying  with  the  composition  of  the  alloy,  the  lower  point 
being  the  same  for  all  alloys,  and  being  about  187°.  The  alloy  of  the 
composition  PbSng  only  gives  the  latter  point,  this  being  the  melting 
point  of  the  alloy  in  question.  These  results  were  confirmed  b}' 
Wiedemann  (1878).  The  author  has  submitted  these  alloys  to  a 
further  examination,  and  his  results  are  given  in  the  following  table. 
In  this  table,  the  first  column,  I,  gives  the  composition  of  the  alloy 
under  examination,  II  the  specific  gravity  directly  determined, 
III  the  specific  gravity  calculated  on  the  assumption  that  no  change 
in  volume  takes  place  on  mixing  the  two  metals,  column  IV  con- 
tains the  differences  of  the  second  and  third,  V  the  lower,  and 
VI  the  higher  stationary  points  shown  by  the  thermometer  immersed 
in  the  cooling  alloy. 


I. 

n. 

III. 

lY. 

y. 

YI. 

PhSn,o 

7 -6660 
7 -9995 
8-0815 
8  -3636 

8  -7298 

9  -4320 
10  -0380 
10  -3033 

10  -4122 
10-5371 
10-6620 

11  -1825 

7  -8150 

8 -3497 

8-5302 

8-8524 

9-1903 

9  -8770 

10 -4487 

10-7001 

10  -7770 

10  -8414 

10  -9322 

11  -2493 

1490 
3502 
4487 
4888 
4005 
4450 
4107 
3968 
3648 
3043 
2702 
0668 

185-2° 

184-5 

184-0 

183-0 

182-2 

181-3 

180-0 

178-3 

176-0 

174-3 

172-4 

206  '1" 

PbSn 

191-0 

PbSn. 

186-6 

PbSiia 

183-0 

PbSn2 

202-0 

PbSn 

242-0 

PbgSn 

273-0 

PbgSn 

284-0 

Pb4Sn  +  5  grains  Sn. . 
Pb4Sn 

289-0 
295  0 

PbjSn 

305-0 

PbjgSn 

317-0 

It  will  be  seen  that  the  maximum  difference  between  the  observed 
and  calculated  specific  gravities  is  obtained  with  the  alloy  PbSng,  for 
which  the  lower  and  higher  melting  points  coincide.  If  any  one  of 
the  above  alloys,  with  the  exception  of  PbSna,  is  remelted  several 
times  over,  and  the  melting  points  again  determined  a  slight  rise  is 
in  each  case  found  to  have  taken  place,  but  in  no  case  is  a  rise  of 
more  than  one  degree  observed.  H.  C. 

Stability  of  Dilute  Solutions  of  Mercuric  Chloride.    By  L. 
ViGNON  {Compt.  rmd.f  118,  1099 — 1101 ;  compare  this  vol.,  ii,  93). — 
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When  mercuric  chloride  is  heated  at  80°  for  60  hours,  the  residue 
lias  the  composition  represented  by  the  formula  HgCla-  Repeated 
evaporation  of  a  0*1  per  cent,  aqueous  solution  in  a  vacuum  has  no 
effect  on  the  solubility  of  the  salt.  A  solution  of  this  strength 
undergoes  no  change  after  contact  with  purified  air  for  60  days. 
When  such  a  solution  is  partially  or  fully  exposed  to  ordinary  air  the 
rate  of  alteration  is  smaller  the  more  completely  the  air  is  excluded. 
(Compare  Tanret,  this  vol.  ii,  93). 

When  sodium  hydroxide,  sodium  carbonate,  or  ammonia,  are  added 
to  dilute  solutions  of  mercuric  chloride  in  quantity  insufficient  for 
complete  precipitation,  the  results  are  irregular  so  far  as  concerns  the 
rate  of  precipitation  and  the  character  of  the  precipitate.  Sometimes 
precipitation  is  immediate,  and  at  other  times  it  requires  several 
hours  ;  sometimes  the  precipitate  is  dense  and  compact,  and  at  others 
it  is  finely  divided  and  remains  in  suspension.  The  quantity  of 
mercury  precipitated  is  always  higher  than  the  calculated  quantity, 
and  it  increases  with  the  time,  a  result  which  is  due  to  the  formation 
of  oxychlorides  and  chloramides  containing  a  high  proportion  of 
mercury.  C.  H.  B. 

Production  of  Metallic  Films  specially  adapted  for  covering 
Aluminium.  By  C.  Gottig  (J5er.,  27,  1824—1826). — Aluminium 
becomes  covered  with  a  hard  film  of  copper  on  rubbing  it  with  tin 
dipped  in  copper  sulphate  solution,  the  deposit  increases  in  thickness 
if  the  coated  metal  is  suspended  in  a  dilute  copper  salt  solution. 
Aluminium  is  covered  with  tin  by  rubbing  it  with  brass  moistened 
with  solutions  of  certain  tin  salts,  such  as  ammonium  stannichloride, 
SnCl4,2NH4Cl ;  in  this  case,  too,  the  deposit  increases  in  thickness 
when  the  metal  is  suspended  in  a  tin  salt  solution  of  suitable  concen- 
tration. Aluminium  which  has  been  coated  wifch  copper  as  above 
described,  when  suspended  in  a  solution  of  a  tin  salt,  receives  a 
coating  of  tin  over  the  copper.  J.  B.  T. 

Iron  Phosphide.  By  L.  M.  Dennis  and  B.  S.  Cushman  (7. 
Amer.  Chem.  Soc,  16,  477— 485).— See  this  vol.,  ii,  400. 

Molecular  Transformations  of  some  Chromium  Compounds. 

By  A.  Recoura  (Gompt.  rend.,  118,  1146 — 1149). — The  author  con- 
firms the  statement  of  Favre  and  Valson,  that  when  the  green  solu- 
tions of  the  basic  sulphate  [Cr40(S04)4]OH  are  mixed  with  barium 
cliloride  in  the  cold,  there  is  an  immediate  precipitation  of  one-third 
of  the  sulphuric  acid  only.  It  follows  that  the  green  solution  has  the 
composition  [Cr40(S04J4]S04  +  H.SO4,  the  basic  salt  being  the 
sulphate  of  the  complex  radicle  [Cr40(S04)4](OH)2.  This  base  can 
be  obtained  by  treating  the  green  solution  with  the  proper  quantity 
of  alkali ;  it  is  soluble,  and  its  solution  has  a  more  brilliant  green 
colour  than  the  original  solution. 

[Cr40(S04)4](OH)2  diss.  +  H2SO4  diss.  = 

[Cr40 (804)4]  SO4  diss.  +  H2O develops  + 14-2  Cal. 

When  the  solution  of  this  base  is  mixed  with  a  quantity  of  alkali 
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oquivalent  to  the  sulphuric  acid  present  in  the  radicle,  it  is  decora- 
posed,  and  the  hydrate  Cr20(OH)4  is  precipitated.  When  this 
hydrate  is  dissolved  in  sulphuric  acid,  the  latter  gives  normal  reac- 
tions, and  hence  the  salt  CraO (804)2  is  an  ordinary  basic  sulphate. 
The  green  sulphate  of  the  heated  solutions,  however,  is  not  a  sulph- 
ate of  a  hydrate  Cr40(OH)io,  but  is  the  normal  sulphate  of  sulpho- 
ohromylhydroxide  [Cr40(S04)4]  (0H)2. 

Bj  means  of  the  action  of  sodium  hydroxide,  the  author  finds  that 

Cr2(OH)6   +   aq.   =   Cr20(OH)4  +  aq.,  + 

H2O  liq deyelops  - 1'25  Cal. 

Cr2(OH)6   +   aq.   =   Cr20(OH)4  +  aq.,  + 

H2OS0I „  +0-18     „ 

It  is  probable  that  the  actual  development  of  heat  is  much  greater, 
but  is  masked  by  the  heat  absorbed  by  the  preliminary  separation  of 
several  molecules  of  water  of  hydration.  The  heat  of  neutralisation 
of  the  precipitated  normal  hydrate  decreases,  and  tends  towards  the 
value  corresponding  with  Cr20(OH)4,  and  the  dehydration  may  even 
go  beyond  this  point,  for,  after  a  long  time,  an  alkaline  solution  of 
chromium  hydroxide  gradually  deposits  the  oxide  insoluble  in  dilute 
acids.  Moreover,  when  precipitated  chromium  hydroxide  is  dissolved 
in  excess  of  sodium  hydroxide,  the  heat  of  neutralisation  is  lower 
the  longer  the  time  that  has  elapsed  since  the  preparation  of  the 
solution,  the  value  for  2H2SO4  dil.  4-  CrgOa  aq.  being  +  25  Cal.  after 
10  minutes,  +  22"5  Cal.  after  25  minutes,  and  +  15-8  Cal.  after  70 
minutes.  C.  H.  B. 

Chlorochromates  and  Amidochromates.  By  S.  Lowenthal 
{Zeit.  anorg.  Chem.,  6,  355^ — 368). — Ammonium  chlorochromate  is 
prepared  by  Peligot's  method  by  the  action  of  chromyl  chloride  on  an 
aqueous  solution  of  ammonium  chloride.  It  crystallises  well,  melts 
easily,  is  red,  and  dissolves  in  water  with  a  crackling  noise. 

Lithium  chlorochromate,  LiClCrOs,  is  obtained  by  the  action  of 
chromyl  chloride  on  lithium  chromate  in  aqueous  solution.  It  crys- 
tallises in  yellowish-red,  lustrous  crystals  belonging  to  the  monosym- 
nietric  system  a  :  6  :  c  =  1*1589  :  1  :  r,  ^  =  64°  50'.  It  melts  to  a 
reddish-brown  mass. 

Magnesium  chlorochromate  is  obtained  by  adding  chromyl  chloride 
to  a  concentrated  solution  of  magnesium  chloride  and  allowing  the 
mixture  to  remain  some  time  in  a  freezing  mixture.  It  separates  in 
reddish-yellow  crystals  v/ith  OHaO.  It  is  also  obtained  by  adding 
solid  chromic  acid  and  a  little  acetic  acid  to  a  concentrated  solution 
of  magnesium  chloride,  and  then  cooling  the  mixture.  When  pre- 
pared by  this  method,  it  separates  in  red  to  reddish-brown  crystals 
with  5H2O,  does  not  give  up  its  water  of  crystallisation  when  allowed 
to  remain  over  sulphuric  acid,  and  is  very  hygroscopic. 

Zinc  chlorochromate  forms  small,  yellowish-red  crystals  with  OHgO, 
decomposes  on  iecrystallisation,is  very  hygroscopic,  and  dissolves  easily 
in  water  and  acids.  It  decomposes  with  evolution  of  chlorine  if 
left  over  sulphuric  acid,  and  also  when  gently  heated  in  a  tube,  or  at 
the  ordinary  temperature  in  a  vacuum  desiccator. 
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The  author  failed  to  prepare  the  corresponding  salts  of  barium  and 
strontium  by  the  method  described  above  for  magnesium  chlorochro- 
mate. 

Potassium  amidochroraate  is  prepared  by  the  method  described  by 
Heintze,  by  passing  dry  ammonia  into  the  chlorochromate.  It  crys- 
tallises in  tablets  belonging  to  the  monosymmetric  system  ;  a  :b:  c  = 
1-02882  :  1  :  1-7751,  /3  =  88°  3'. 

Ammonumi  amidochr ornate  crystallises  in  yellowish-red  tablets 
belonging  to  the  monosymmetric  system,  a  :  b:  c  =  1*0310 :  1  :  1*8243, 
/3  =  85°  43'.     It  dissolves  easily  in  water  with  a  crackling  noise. 

Lithium  amidochr  ornate  crystallises '  in  purplish-red  asymmetric 
prisms,  a:h  :c  =  0-5578  :  1  :  0-5548,  cc  =  81°  56',  (3  =  91°  0^',  7  = 
83°  29^'.     It  is  easily  soluble,  and  melts  when  gently  heated. 

Magnesium  chlorochromate,  after  remainining  six  months  over 
calcium  chloride  and  sulphuric  acid,  still  contains  water,  and  is  con- 
verted into  a  brown  mass  without  any  evolution  of  chlorine  or 
chromyl  chloride  taking  place.  On  treating  this  dried  compound 
with  ammonia,  a  yellow  product  is  obtained  which  contains  ammonia 
and  chlorine,  and  is  possibly  a  double  compound  of  magnesium  amido- 
chromate  and  magnesinm  chlorochromate.  The  author  was  unable 
to  prepare  zinc  amidochromate. 

When  potassium  amidochromate  is  mixed  with  concentrated  solu- 
tions of  acetate  of  magnesium,  zinc,  or  manganese,  and  allow^ed  to 
evaporate  in  a  desiccator,  it  crystallises  out  unaltered.  With  the 
acetates  of  lead,  barium,  strontium,  and  calcium,  the  corresponding 
chromate  is  at  once  formed.  With  mercuric  acetate,  a  reddish-yellow 
precipitate  is  obtained  which  has  the  composition  Hg3(Cr03)2NH2> 
Potassium  amidochromate  forms  double  salts  with  magnesium  sulph- 
ate, which  are  bright  yellow,  easily  soluble,  and  crystallise  extremely 
well.  E.  C.  R. 

Action  of  Phosphorus  Pentachloride  on  Molybdic  acid.  By 
E.  E.  Smith  and  G.  W.  Sargent  (Zeit.  anorg.  Chem.,  6,  384 — 385). — ■ 
When  molybdic  acid  (1'5  grams)  is  heated  with  phosphorus  penta- 
chloride (10  grams)  in  an  atmosphere  of  chlorine  at  175°,  and  the 
product  gently  warmed  in  a  current  of  chlorine,  phosphorus  oxy- 
chloride,  and  a  compound  of  the  composition  MoClsjPCls,  are  obtained. 
The  latter  sublimes  in  greenish-black  crystals,  and  is  very  easily  de- 
composed. Piutti  (Gazzetta  chim.,  9,  538),  under  slightly  different 
conditions,  obtained  a  similar  compound  to  which  he  assigned  the 
composition  MoCl5,POCl3.  E.  C.  R. 

Complex  Inorganic  acids.  VI.  Decomposition-products  of 
Phospholuteotungstic  acids.  By  F.  Kehemanx  and  E.  Bohm 
(Zeit.  anorg.  Chem.,  6,  386 — 391). — The  authors  have  already  shown 
that  the  yellow  alkali  salts  of  phospholuteotungstic  acid^ 
31lO,P205,18W03,  are  converted  by  the  action  of  alkalis  into  colour- 
less salts  of  the  formula  5RO,P205,17W03.  They  have  now  ex- 
amined this  reaction  quantitatively,  and  find  that  it  takes  place 
according  to  the  equation 

3K20,PA,18W03  +  3K2O  =  5K,0,Po05,17W03  4-  KoWO,. 


INORGANIC  CHEMISTRY.  385 

The  luteo-salt,  dissolved  in  a  small  quantity  of  cold  water,  is  mixed 
with  a  cold  saturated  solution  of  potassium  hydrogen  carbonate  until 
it  is  decolorised.  After  remaining  a  quarter  of  an  hour,  the  precipi- 
tated salt  is  collected  and  dried,  and  the  phosphoric  and  tungstic 
acids  determined  in  the  filtrate.  The  small  quantity  of  phosphoric 
ucid  found  in  the  filtrate,  and  the  excess  of  tungstic  acid  over  that 
required  by  the  above  equation  are  in  the  ratio  1  :  18" 7,  showing  that 
the  phosphoric  acid  is  present  in  the  form  of  the  salt  K20,P205,17W03. 

The  salt  (N'H4)20,P205,1^W03,  when  heated  with  excess  of  cold 
10  per  cent,  hydrochloric  acid  and  then  gradually  warmed  to  boiling 
ns  long  as  a  white  precipitate  is  formed,  gives  the  following  products. 
The  white  precipitate,  about  4  per  cent.,  is  ammonium  phosphoduo- 
decitungstate,  3(NH4)20,P205,24W03  +  aq.  From  the  filtrate,  95  per 
cent,  of  the  ammonium  salt  of  the  luteo-acid  is  obtained  by  precipi- 
tation with  ammonium  chloride,  and  finally  with  quinoline  hydro- 
chloride. The  filtrate  from  this  second  precipitation  contains  about 
0-25  per  cent,  of  phosphoric  acid. 

Analyses  of  the  ammonium  and  potassium  salts  of  the  17-series 
show,  without  doubt,  that  they  have  the  composition 

5(NH4)20,P205,17W03    +    I6H2O 

and  5K20,P205,17W03  +  21  or  22H2O.  E.  C.  R. 

Chlorides  of  Zirconium.  By  F.  P.  Venable  (/.  Amer.  Chem. 
Soc,  16,  469 — 475). — As  it  is  very  doubtful  whether  zirconium  tetra- 
chloride has  hitherto  been  obtained  pure,  that  is,  free  from  oxy- 
chloride,  the  author  has  reinvestigated  the  matter.  He  finds  that 
when  the  crystals,  obtained  by  dissolving  the  oxide  in  strong  hydro- 
chloric acid  and  recrystallising  from  the  same  solvent  (Abstr.,  1892, 
412),  are  dried  at  100 — 110°  in  a  current  of  dry  hydrogen  chloride 
free  from  air,  the  substance  first  melts,  and,  after  the  loss  of  the 
moisture  and  excess  of  hydrogen  chloride,  resolidifies  to  a  hard 
white  mass  which  is  very  hygroscopic.  If  the  drying  is  done  very 
slowly,  fine  crystals  are  obtained.  These  crystals,  giving  52'7  per 
<;ent.  of  Zr02  on  ignition  in  the  air,  are  pure  zirconium  tetrachloride. 
This  substance  is  very  unstable,  forming  basic  or  oxy-compounds  on 
•exposure  to  air  or  moisture. 

If  dilute  hydrochloric  acid  is  used  for  dissolving  the  oxide,  zir- 
conium oxychloride,  ZrOCl2  is  formed  as  a  white  powder  insoluble  in 
hydrochloric  acid  but  soluble  in  water.  L.  T.  T. 

Double  Bromides  of  Palladium.  By  E.  F.  Smith  and  D.  L. 
Wallace  (Zeit.  anonj.  Chem.,  6,  380 — 383). — The  double  bromides 
•are  obtained  by  dissolving  dry  palladium  bromide  and  equivalent 
quantities  of  the  metallic  bromide  in  water  containing  hydrogen 
bromide,  and  evaporating  the  mixture. 

Potassium  palladlam  bromide,  K2PdBr4,  crystallises  in  lustrous, 
reddish-brown  needles,  is  anhydrous,  very  stable,  and  remains  un- 
changed on  exposure  to  air.  When  treated  with  bromine  at  70°,  with 
the  object  of  obtaining  the  salt  K2PdBr6,  it  remains  unaltered,  but 
■crystallises  from   the  solution  with  IH2O.     These  crystals  are  long, 
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dark-brown  needles,  which  quickly  lose  their  lustre  on  exposure  to 
air,  and  are  converted  into  a  reddish-brown  powder. 

Am'inoniuni  palladium  bromide  crystallises  in  beautifal  olive-brown 
orthorhombic  forms.  It  is  anhydrous,  and  quite  stable  on  exposure 
to  air. 

Sodium  -palladium  hrcmide  crystallises  with  difficulty  in  large,  dark- 
red  tablets  containing  146  percent.  H3O,  and  very  easily  deliquesces. 

Strontium  palladium  bromide,  SrPdBri  +  6H2O,  crystallises  in 
short,  black  prisms,  and  is  stable  on  exposure  to  air. 

Manganese  palladium  bromide,  MnPdBr4  +  THjO,  crystallises  in 
black  crystals  similar  in  form  to  the  ammonium  salt.  It  is  extremely 
soluble. 

The  authors  were  unable  to  obtain  crystalline  double  haloid -salts 
of  zinc  and  cadmium  with  palladium.  E,  C.  R. 

Ruthenium  and  its  Nitroso-chlorides.  By  J.  L.  Howe  (/.  Amer. 
Chem.  Soc,  16,  388 — 396). — Ruthenium  nitroso-chloride  is  readily  pre- 
pared by  boiling  the  oxide  RuOi  with  aqua  regia  in  a  reflux  appa- 
ratus, and  evaporating  the  solution.  It  forms  stable  double  salts  with 
the  alkaline  chlorides  ;  100  parts  water  at  25°  dissolve  12  parts  of 
the  potassium  double  salt  (»Toly,  Abstr.,  1889,  352),  and  80  parts  at 
60°.  Of  the  ammonium  salt  (Joly,  Abstr.,  1891.  401),  100  parts  of 
water  dissolve  5  parts  at  25°,  22  parts  at  60°.  Rubidium  ruthenium 
nitroso-chloride,  2RbCl,RuCl3*NO,  forms  a  pale  purple  powder,  which 
may  be  recrystallised  from  boiling  water  in  almost  black  crystals 
resembling  those  of  the  potassium  and  ammonium  salts.  When  a 
solution  is  evaporated  over  sulphuric  acid,  the  liydrated  salt  crystal- 
lises with  2H2O  in  dark  purple  crystals.  It  loses  its  water  on  heating 
or  over  sulphuric  acid.  100  parts  of  water  dissolve  0'57  part  at  25**, 
and  2*13  parts  at  60°.  Caesium  ruthenium  nitroso-chloride  forms  a  pale 
purple  powder  or  minute  crystals.  100  parts  of  water  dissolve  0'20 
part  at  25°,  and  0'56  part  at  100°.  The  hydrated  salt,  2CsCl,RuCl3-NO 
-f  2H2O,  yields  large,  dark  purple  crystals  very  soluble  in  water, 
100  parts  of  water  dissolving  105"8  parts  of  salt. 

"When  the  potassium  salt  is  heated,  decomposition  does  not  com- 
mence until  above  250°,  and  then  the  chlorine  and  nitroso-group  are 
both  separated  together.  Solutions  of  the  nitroso-chlorides  are  not 
acted  on  by  carbamide,  or  reduced  by  ferrous  sulphate,  or  by  cuprous 
or  stannous  chlorides.  Hydrogen  peroxide  is  without  action  in  acid 
solutions,  but  when  it  is  added  to  alkaline  solutions  oxygen  is  evolved, 
and  the  solution  decolorised.  Permanganates  are  reduced  by  boiling 
with  alkaline  solutions,  nitric  acid  being  amongst  the  products. 
Sodium  hypobrornite  causes  evolution  of  gas,  and  on  acidifying  with, 
hydrochloric  acid  ruthenium  tetroxide  and  bromine  are  evolved. 
Potassium  cyanide  appears  to  form  a  double  salt.  Mercurous  and 
silver  salts  give  bulf  precipitates,  but  the  other  heavy  metals  are 
not  precipitated. 

The  nitroso-chlorides  may  be  distinguished  from  the  trichlorides  as 
follows.  The  solutions  are  rose-coloured,  and  become  salmon-pink  on 
dilution  ;  excess  of  alkali  does  not  cause  a  precipitate  ;  no  purple 
colour  is  given  on  boiling  with  a  thiocyanate  ;  there  is  no  reaction  with 
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ammonia  and  sodium  thiosulphate ;  boiling  a  neutral  solution  with, 
potassium  ferrocyanide  yields  a  very  characteristic  deep  brown  color- 
ation. 

^o  higher  chloride  than  the  trichloride  could  be  obtained.  The 
uitroso-chloride  is  produced  by  the  method  described  by  Clans  for 
preparing  his  red  salt,  which  he  thought  to  be  the  tetrachloride. 

The  rubidium  and  csesinm  hydrated  double  salts  were  crystallo- 
graphically  examined  by  IsT.  D.  Clark.  They  are  isomorphous,  and 
crystallise  in  the  monoclinic  system.     The  axial  ratios  obtained  were.. 

2CsCl,RiiCl3-NO,2H20,  a:h:c=  1-698 : 1  : 1-177  and  ^  =  7Q°  11'. 
2RbCl,RuCl3-NO,2H30,  a:h:G=  1-692 :  1 : 1-242  and  y3  =  76°  50-5'.. 

L.  T.  T. 


Mineralogical   Chemistry. 


Composition  and  Origin  of  Natural  Gas.  By  F.  C.  Phillips 
{Amer.  Ghem.  J.,  16,  406 — 429). — Continuing  his  researches  on  the 
phenomena  of  oxidation  and  chemical  properties  of  gases  (this  vol., 
ii,  293,  294,  and  367),  the  author  has  analysed  (for  method  see  this. 
vol.,  ii,  401)  a  large  number  of  natural  gases  from  various  parts 
of  America,  and  one  from  Vancouver.  These  all  contained  from 
90 — 99  fper  cent,  of  paraffins,  and  from  a  trace  to  3-6  per  cent., 
of  carbonic  anhydride,  the  remainder  being  nitrogen.  A  trace^ 
of  hydrogen  sulphide  was  detected  in  one  sample,  and  a  trace  of 
oxygen  in  several,  but  in  no  case  was  any  hydrogen  or  ammonia 
found.  The  absence  of  hydrogen  was  proved  by  passing  the  gas 
through  dry  palladium  chloride  (which  is  at  once  reduced  by  hydrogen), 
and  also  through  solutions  of  palladium  chloride,  platinum  chloride, 
and  ammoniacal  silver  nitrate,  when  no  precipitates  were  formed. 
These  tests  and  passing  through  bromine  water  showed  the  absence  of 
carbon  monoxide,  defines,  or  members  of  the  acetylene  series.  These 
natural  gases  were  also  not  ignited  by  platinised  asbestos  below  about 
300°.  Experiments  specially  made  showed  that  natural  gas  was 
ignited  by  platinised  asbestos  at  40 — 50"  when  it  contained  5  per 
cent,  hydrogen,  at  80—90°  when  2-5  per  cent.,  at  210—220°  when  0-5 
per  cent.,  and  only  at  270 — 290°  when  it  was  free  from  hydrogen. 
The  paraffins  present  were  chiefly  methane,  the  percentage  composi- 
tion, as  determined  by  combustion,  varying  between  C  =  74-96  H  = 
25-04  and  C  =  78-14H  =  21-86,  though  C  =  77  per  cent,  was  exceeded 
in  only  two  out  of  17  gases. 

With  the  aim  of  throwing  some  light  on  the  probable  origin  of 
natural  gas,  50  grams  of  an  air-dried  fucus  were  steeped  in  water  and 
then  introduced  into  a  flask,  the  latter  filled  with  water  free  from  air 
and  connected  with  a  bell  jar  over  a  mercury  trough.  No  gas  ap- 
peared till  the  third  day,  when  rapid  evolution  of  gas  commenced, 
and  continued  in  gradually  decreasing  rate  till  the  end  of  10  days> 
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when  803  c.c.  of  ^as  had  been  collected,  and  the  evolution  had  appa- 
rently ceased.     The  analysis  of  the  gas  evolved  gave 

First  300  c.c.        Second  300  c.c.  Remaining  203  c.c. 
Carbonic  anhydride..      18-23                32-47  53-44 

Methane 0-30  0-28  0-08 

Hydrogen 62-24  49-97  42*02 

Nitrogen ,      19-23  ^         18-28  4-46 

The  apparatus  was,  however,  still  kept  set  up  for  a  further  two  and  a 
half  years,  when  another  30  c.c.  of  gas  had  collected  in  the  receiver, 
and  this  was  found  to  consist  of  almost  pure  methane.  The  author 
considers  that  this  extremely  slow  secondary  decomposition  of  veget- 
able matter  at  about  ordinary  temperatures  and  in  the  absence  of  air 
must  not  be  ignored  when  considering  the  probable  sources  of  natural 
gas.  L.  T.  T. 

Artificial  Preparation  of  Haematite.  By  H.  Arctowski  (Zeit. 
■anorg.  Ghem.,  6,  377 — 379). — A  current  of  ammonium  chloride 
vapour  when  passed  over  oxide  of  iron,  heated  to  dull  redness,  converts 
the  oxide  into  crystalline  haBmatite.  Ferric  oxide  heated  at  350° 
absorbs  ammonium  chloride  vapour,  and  melts  to  a  black  mass,  from 
which  ferric  chloride  soon  distils.  The  residue  absorbs  water  from 
the  air,  and  is  a  mixture  of  ammonium  chloride  and  ferric  chloride. 
At  600°,  the  ferric  oxide  is  partially  converted  into  small  crystals,  and 
then  mechanically  absorbs  ammonium  chloride  without  melting.  At 
700°  the  ferric  oxide  becomes  crystalline.  The  crystals  are  of  the 
same  form  as  the  haematite  crystals  from  Elba.  The  author  points 
out  that  the  gases  of  fumaroles  contain  ammonium  chloride,  and  the 
fissures  in  the  vicinity  are  generally  covered  with  crystals  of 
haematite.  E.  C.  R. 


Physiological    Chemistry. 


Effects  of  Diminution  of  Oxygen  on  the  Organism.    By  T. 

Akaki  (Zeit.  physiol.  Ghem.,  19,  422—475),  and  by  F.  Hoppe-Seyler 
{ibid.,  476—481)  ;  compare  Abstr.,  1893,  ii,  136,  428.— In  previous 
communications  it  has  been  shown  that  diminution  in  the  supply  of 
oxygen  to  an  animal  will  cause  the  occurrence  in  the  urine  of  albumin, 
sugar,  and  lactic  acid.  Poisoning  by  carbonic  oxide  or  other  toxic 
agents  produces  the  same  result  in  the  same  way.  In  the  present 
communication  these  observations  are  continued. 

Certain  observers  have  stated  that  sugar  and  lactic  acid  occur  in 
the  urine  after  severe  haemorrhages.  The  experiments  here  recorded 
on  rabbits  and  dogs,  in  which  large  quantities  of  blood  were  removed, 
did  not  support  this  view.  The  urine,  however,  was  usually  albu- 
minous. 
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The  next  series  of  experiments  relate  to  the  effect  of  diminution  of 
oxygen  supply  on  the  alkalinity  of  the  blood  and  the  hepatic  glyco- 
gen. The  lessened  supply  of  oxygen  was  produced  in  some  cases  by 
poisoning  with  carbonic  oxide,  in  others  by  diminishing  the  amount 
of  oxygen  in  the  inspired  air.  In  all  cases,  rabbits  were  used,  and 
the  result  found  was  that  the  hepatic  glycogen  was  markedly 
diminished,  thus  supporting  the  views  of  those  who  hold  that  lactic 
acid  originates  from  glycogen.  The  alkalinity  of  the  blood  was 
lessened.  A  similar  result  follows  the  administration  of  amylic 
nitrite.  The  percentage  of  glycogen  in  the  muscles  also  sinks.  The 
quantity  of  urea  excreted  greatly  diminishes  during  carbonic  oxide 
poisoning.  A  few  experiments  support  the  statement  first  made  by 
Hoffmann  (Arch.  exp.  Path.  Fliarm.,  7,  233),  that  the  kidneys  of  an 
animal  poisoned  by  quinine  or  carbonic  oxide  are  unable  to  form 
hippuric  acid  from  glycocine  and  benzoic  acid. 

In  another  series  of  animals  (dogs  and  rabbits),  sodium  lactate  was 
administered.  If  the  animals  were  normal,  little  or  no  lactic  acid 
was  found  in  the  urine,  which  was  strongly  alkaline  from  carbonate 
formed  from  the  lactate.  If  the  animals  were  poisoned  with  carbonic 
oxide,  the  urine  was  strongly  acid,  and  contained  lactic  acid. 

Minkowski  has  shown  that  in  animals  from  which  the  liver  has 
been  removed,  lactic  acid  is  formed  in  the  urine ;  this  can  only  be 
explained  by  supposing  that  interference  with  the  blood  circulation 
produces  a  diminished  supply  of  oxygen. 

Hoppe-Seyler's  remarks  are  of  a  commendatory  nature ;  they  also 
include  the  description  of  an  apparatus  (with  figure)  by  means  of 
which  air  containing  but  little  oxygen  can  be  given  to  an  animal. 

W.  D.  H. 

Diffusion  of  Gases  in  Water.  By  F.  Hoppe-Setler  {Zeit. 
physiol.  Chem.,  19,  411 — 421 ;  compare  Duncan  and  Hoppe-Seyler, 
Abstr.,  1893,  ii,  62,  81). — A  few  experiments  are  recorded  which 
show  the  extreme  slowness  of  diffusion  of  the  atmospheric  gases  in 
water.  This  subject  derives  physiological  importance  from  the  con- 
sideration of  the  possibilities  of  life  in  marine  animals  at  great 
depths.  W.  D.  H. 

Digestibility  of  Fresh  Brewer's  Grains  and  Meat  Meal,  Earth 
Nut  Cake,  Extracted  Caraway  and  Fennel  Seeds,  Rye  Bran 
and  Dried  Grains,  Rice  Meal,  Cotton  Seed  Meal,  Extracted 
Aniseed,  Cocoa  Nut  Meal,  and  Poppy  Cake.  By  G.  Kuhn  and  others 
(Landw.  V er sucks- Stat. ^  44,  1 — 187). — The  results  were  obtained  by 
direct  experiments  with  bullocks  during  the  years  1873 — 1892.  The 
amount  and  composition  of  food  and  fseces,  the  live  weight  of  the 
animals,  &c.,  are  given  in  tables.  N.  H.  M. 

Digestion  of  Nitrogenous  Food  Constituents  by  Treatment 
with  Gastric  Juice  and  Pancreas  Extracts.  By  G.  Kuhn  and 
others  {Landw.  Versuclis-Stat.,  44,  188 — 256). — Statzer's  method  for 
determining  digestibility  consisted  in  subjecting  the  substance  to  the 
action  of  250  c.c.  of  a  pepsin  solution  {Journ.  /.  Landiv.,  1880,  28, 
l'J5   and  435)   for  24   hours.     Experiments  were  instituted  by  the 
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authors  to  ascertain  the  effect,  if  any,  of  varying  the  amount  of 
pepsin,  the  duration  of  the  action  and  the  amount  of  acid.  For  some 
foods  it  was  found  that  for  every  two  grams,  500  c.c.  of  pepsin  solu- 
tion, to  which  hydrochloric  acid  is  gradually  added  to  the  extent  of 
1  per  cent,  (as  recommended  by  Stutzer)  should  be  employed,  and 
that  the  action  should  be  continued  for  at  least  48  hours.  With 
most  foods,  as  the  residues  of  fennel,  ^  anise,  caraway  seeds,  &c.,  the 
action  must  be  prolonged  to  72,  or  even  84  hom-s.  Foods  not  hitherto 
examined  should  be  first  tested  in  order  to  ascertain  whether 
48  hours  is  sufficient. 

Pfeiifer  {Journ.  f.  Landw.,  31,  1883,  221),  in  experimenting  with 
sheep,  found  that  they  digested  more  nitrogenous  matter  than  Stutzer's 
method  indicated,  and  proposed  the  employment  of  pancreas  solution 
after  pepsin  (Zeit.  physiol.  Ghern.,  1885,  9,  211).  He  found  that 
20 — 30  per  cent,  more  nitrogenous  matter  w^as  digested,  and  that  the 
results  then  approximated  more  closely  to  those  obtained  with  live 
animals.  Stutzer  concluded  that  the  two  solvents  dissolved  different 
nitrogenous  substances. 

Inasmuch  as  it  is  now  shown  that  the  24-liour  treatment  with 
pepsin  solution  was  insufficient,  and  as  Stutzer  himself  showed  that 
a  pancreas  extract  alone  had  not  a  greater  solvent  power  than  pepsin, 
it  seemed  possible  that  the  action  of  pancreas  solution  on  a  substance 
already  treated  with  pepsin  might  be  due  to  the  alkali  employed. 
This  is  now  shown  to  be  the  case  by  comparative  experiments. 
With  hay,  linseed  cake,  and  cotton  cake,  there  was  generally  less 
undissolved  nitrogenous  matter  after  treatment  with  soda  than 
with  pancreas,  and  in  every  case  both  the  pancreas  and  the  soda 
dissolved  nitrogenous  matter  left  undissolved  by  pepsin.  In  the  case 
of  ethereal  oil  residues,  the  pancreas  dissolved  considerably  more  than 
the  soda ;  this  is  due  to  the  resinous  matters  they  contain,  which  are 
first  attacked  by  soda  and  then  digested  by  the  pancreas. 

When  the  new  method  (more  prolonged  treatment  with  pepsin) 
was  compared  with  Stutzer's  method  (successive  treatment  with 
pepsin  and  pancreas)  it  was  found  that  in  twelve  experiments  eight 
gave  higher  results  (undissolved  substances)  with  Stutzer's  method, 
and  four  with  Klihn's  method. 

It  is  concluded  that  pepsin  solutions  will  dissolve  all  the  really 
digestible  nitrogenous  matter  of  foods,  unless,  as  in  the  case  of  um- 
belliferous seeds,  there  is  some  hindrance.  Treatment  with  pancreas 
is  unnecessary,  and  the  use  of  soda  which  it  involves  is  unsafe. 

The  results  of  22  feeding  experiments  with  bullocks  show  the 
correctness  of  this  view,  and  that  the  nitrogenous  matter  of  food 
which  is  not  attacked  by  pepsin  is  completely  separated  in  the 
intestines.  In  artificial  digestion,  any  further  amount  dissolved  by 
pancreas,  after  treatment  with  pepsin,  is  due  to  the  action  of  the 
soda. 

The  analytical  results  are  given  in  tables,  showing  the  amount  of 
pepsin  solution  employed  and  the  duration  of  the  experiments,  &c. 

The  experiments  were  made  in  1882 — 92.  N.  H.  M. 
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Feeding  and  Respiration.  Experiments  with  Bullocks  on 
Pat  Formations  from  Carbohydrates,  and  the  Relations  of 
Food  to  the  Elimination  of  Hydrocarbons.  By  G.  Kuhn  and 
others  (Landw.  Versiichs-Stat.,  44,  257 — 582). — The  object  of  the 
experiments  was  not  so  much  to  confirm  or  refute  the  formation  of 
fat  from  carbohydrates  as  to  obtain  general  knowledge  as  to  the  rela- 
tion between  fat  formation  and  food.  As  regards  the  production  of 
fat  from  proteids,  the  results  of  v.  Voit,  and  v.  Pettenkofer,  and 
many  others,  were  supposed  to  have  established  it,  until  Pfliiger 
recently  (Arch.  Ges.  Physiol.,  51,  1891,  229)  pointed  out  that  v.  Voit 
attributed  too  low  a  value  for  the  nitrogen  of  flesh  and  too  high  a 
value  for  the  carbon.  The  question  of  fat  formation  from  proteids 
must  still  be  considered  an  open  one.  The  question  of  the  formation 
of  hydrocarbons  is  also  considered,  Tappeiner  and  others  having 
maintained  that  cellulose  is  not  digested,  or  only  partly  digested  by 
herbivora,  but  that  it  is  probably  entirely  transformed  by  micro- 
organisms into  gaseous  products  of  no  nse  to  the  animal.  The 
apparatus  employed  in  the  experiments  is  described  in  detail  and 
with  sketches ;  it  consists  of  a  respiration  case,  an  arrangement  for 
measuring  the  air  passing  through  the  case,  instruments  for  estimat- 
ing the  carbon  in  the  air,  and  a  ventilator  by  means  of  which  a  con- 
stant current  of  air  was  passed  through  the  case. 

There  were  four  series  of  experiments  with  bullocks.  In  series 
1,  the  food  given  was  hay  and  wheat  starch ;  in  2,  clover  hay,  oat 
straw,  wheat  starch,  and  wheat;  in  3,  hay  and  starch  meal ;  and  in  4, 
hay,  meat-meal  free  from  fat,  and  starch  meal. 

In  considering  the  results,  it  is  pointed  out  that  a  ration  which 
maintains  an  animal  at  a  constant  weight  does  not  necessarily  keep  it 
in  equilibrium  internally,  since  there  is  always  a  renewal  of  hair,  skin, 
and  hoof  going  on.  Henneberg  estimated  a  daily  loss  of  nitrogen 
(45  grams)  and  carbon  (12 "5  grams)  from  hair  falling  off  in 
ijummer. 

The  results  confirm  the  view  that  the  amount  of  albumin  given  in 
food  controls  the  decomposition,  but  not  the  deposition  of  albumin, 
and  that  any  increase  of  food  over  the  smallest  quantity  required 
gives  rise  to  a  production  of  fat ;  it  is  immaterial  whether  the  excess 
•of  food  is  nitrogenous  or  non-nitrogenous.  Bullocks  fed  with  31'04 
kilos,  of  digestible  organic  matter  with  a  nutritive  ratio  of  1  :  4*5 — 7*2 
deposited  2*049  kilos,  of  fat,  whilst  bullocks  with  30'52  kilos,  of 
■digestible  food  with  a  nutritive  ratio  of  1 :  14*0 — 17*4  deposited 
•'2"138  kilos,  of  fat.  A  given  amount  of  gluten  may  thus  be  replaced 
by  a  similar  amount  of  starch  without  affecting  the  amount  of  fat 
formed.  Within  certain  limits,  fat  production  progresses  approxi- 
mately with  the  excess  of  food  given.  This  is  shown  by  the  following 
Average  results : — 

Organic  matter  digested.      Fat  deposited. 

Means  of  Expt.    1—  5 910  kilos.  0446  kilo. 

6—10....       9-73     „  0-640     „ 

11—14....      10-78     „  0-852     „ 

For  every  kilogram  of   starch  meal   in  excess   of   food   actually 

31—2 
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required  there  will  be  a  deposition  of  about  0"2  kilo,  of  fat :  how  mucli 
of  this  fat  is  formed  directly  from  starcli  and  how  much  (through  the 
saving  effect  of  starch)  from  the  fat  of  the  food,  and  from  decom- 
posed albumin  remains  undecided.  The  experiments  show  con- 
clusively that  fat  is  formed  from  starch  meal. 

As  regards  the  production  of  hydrocarbons,  there  was  always  a 
certain  amount  of  gaseous  hydrocarbon,  but  not  in  anything  like  the 
quantity  to  be  expected  according  to  Tappeiner's  results.  Nitrogenous 
food  does  not  seem  to  produce  hydrocarbons  to  any  extent,  if  at  all,  ^ 
but  starch  and  other  non-nitrogenous  foods  seem  to  give  rise  to  theip  fl 
formation  to  about  the  same  extent  as  cellulose ;  so  that  cellulose  is  ™ 
practically  as  nutritive  as  starch,  and  the  so-called  non-nitrogenous 
extracts,  and  there  is  no  reason  at  all  why  its  nutritive  value  should 
be  called  in  question.  The  conditions  of  the  experiments  made  it 
impossible  to  ascertain  whether  fat  when  undergoing  change  in  the 
intestines  yields  any  hydrocarbon.  N".  H.  M. 

Putrefaction  of  Proteid  in  the  Intestine.  By  K.  Schmitz  (Zeif.. 
physiol.  Ohem.,  19,  378—400 ;  401— 410).— The  first  paper  relates  to 
the  influence  of  milk,  kephir,  and  cheese  on  intestinal  putrefaction.. 
That  milk  exerts  an  anti-putrefactive  influence  is  well  known,  fl 
although  observers  diflier  as  to  the  constituent  to  which  milk  owes  ™ 
this  property.  The  criterion  of  the  amount  of  putrefaction  taken  is 
the  quantity  of  ethereal  hydrogen  sulphates  in  the  urine.  Judged  by 
this  standard,  cheese  lessens  putrefaction.  This  effect,  however,  is  not 
produced  by  casein,  and  the  lactose  is  held  to  be  the  responsible 
ao-ent  in  cheese  as  well  as  in  milk  and  kephir. 

The  second  paper  relates  to  the  influence  of  hydrochloric  acid  on^ 
putrefactive  processes.  Administration  of  the  acid  in  dogs  produced 
no  result ;  but  in  men  it  lessened  the  output  of  ethereal  hydrogen 
sulphates.  This  difference  of  action  in  the  two  animals  is  considered 
to  be  due  to  the  fact  that  the  acid  in  the  gastric  juice  of  the  dog  is. 
already  present  in  sufficient  quantity  to  produce  a  maximum  effect. 

W.  I).  H. 

Fats  of  Human  Milk.  By  E.  Laves  (Zeit.  physiol.  Ghem.,  19;, 
369 — 377;  compare  Ruppel,  this  vol.,  ii,  326). — The  fat  of  human 
milk  is  very  poor  in  volatile  acids  and  acids  soluble  in  water,  bnt. 
rich  in  unsaturated  acids.     The  fat  contained 

1*4  per  cent,  of  volatile  acids. 
1*9         „  acids  soluble  in  water. 

49"4         „  unsaturated  acids. 

The  volatile  acids  contain  about  equal  quantities  of  caproic,  caprylic,. 
and  capric  acid,  and  the  merest  traces  of  butyric  acid.  The  acids 
mainly  present  are  palmitic,  stearic,  and  oleic  acids  (as  is  usual  in 
animal  fats),  and  one  or  more  acids  of  lower  molecular  weight,  prob- 
ably myristic  acid.  The  melting  point  of  these  fatty  acids  lies 
between  37°  and  89°,  of  the  fat  itself  30—31°.  There  are  therefore 
important  differences  in  the  fats  of  cow's  milk  and  of  human  milk. 

W.  D.  H. 
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Carbohydrates  of  Normal  Urine.  By  K.  Baisch  (Zeit.  physioL 
€hem.,  19,  339—368;  compare  Abstr.,  1893,  ii,  542).— The  two 
carboliydrates  in  normal  urine,  identified  by  a  very  complete  examin- 
.^tion  of  their  reactions  and  properties,  are  glacose  and  a  dexfcrin-like 
substance  (animal  gum).  The  quantity  of  glucose  averages  0*005 
per  cent.,  and  of  total  carbohydrate  reckoned  as  glucose  about  twice 
that  amount. 

There  appears  also  to  be  a  small  quantity  of  a  third  reducing 
carbohydrate,  which  was  not,  however,  satisfactorily  identified. 

W.  H.  D. 

Sarcolactic  acid  in  Pathological  Urines.  By  E.  Schutz  {Zeit. 
physiol.  Ghem.,  19,  482 — 487). — The  detection  of  small  quantities  of 
sarcolactic  acid  added  to  the  urine  is  quite  feasible.  The  method 
employed  is  described. 

Morbid  urines  from  30  patients  suffering  from  a  variety  of  diseases, 
:some  of  which  previous  observers  have  stated  lead  to  the  excretion  of 
sarcolactic  acid,  were  examined  always  with  negative  results. 

A  crystalline  compound  of  zinc  was,  however,  obtained,  which 
might  be  mistaken  for  zinc  sarcolactate ;  but  analysis  showed  it 
could  not  be  such  ;  moreover,  it  contained  nitrogen.  The  chief  sub- 
stance present  in  the  crystals  is  considered  to  be  zinc  hydroxyphenyl- 
acetate,  or  a  mixture  of  this  with  zinc  hydroxyphenylpropionate  ; 
perhaps  hippuric  acid  is  present  also.  W.  D.  H. 

Action  of  definitely,  related  Chemical  Compounds  on 
Animals.  By  W.  Gibbs  and  E.  T.  Reichert  (Amer.  Ghem.  J.,  16, 
443—449  ;  compare  Abstr.,  1890,  280,  813,  1018;  and  1891,  1280  and 
1393). — Being  obliged  to  abandon  this  investigation,  the  authors 
propose,  in  this  and  succeeding  papers,  to  recapitulate  and  summarise 
the  results  they  have  obtained. 

Starting  from  phenol,  the  authors  find  that  the  substitution  of 
hydroxyl  for  hydrogen  atoms  does  not  materially  change,  but  intensi- 
fies, the  physiological  action,  although  position-isomerism  exerts  also  a 
marked  influence  on  intensity  and  sometimes  even  on  the  character  of 
the  action.  With  the  phenols,  those  having  the  greatest  reducing 
action  have  generally  the  greatest  physiological  action.  The  substi- 
tution of  alky] -radicles  for  hydrogen  changes  the  mode  of  physiolo- 
gical action.  The  substitution  of  the  nitro-group  for  hydrogen  tends 
both  to  change  and  intensify  physiological  action.  With  mononitro- 
phenols,  the  action  is  mainly  on  the  circulation,  and  hardly  at  all  on  the 
nervous  system,  and  increases  from  the  ortho-  to  the  para-compound. 
Further  substitution  of  nitro-groups  increases  the  intensity  of  action. 
The  nitrobenzenes  are  somewhat  similar  in  action  to  the  nitrophenols, 
but  less  powerful.  The  nitranilines  all  stimulate  the  peripheral  ends 
of  the  vagi  and  alter  the  hoemoglobin  of  the  blood,  but  have  little 
action  on  the  nervous  system,  so  that,  in  this  case,  the  action  of 
aniline  (mainly  nervous)  is  completely  clianged  by  the  introduction  of 
the  nitro-group.  In  the  toluidines,  the  result  of  the  introduction  of 
methyl  in  the  aniline  is  somewhat  similar  to  that  of  the  nitro-group, 
reducing  very  much  the  action  on  the  nervous  system,  and  much  in- 
creasing that  on  the  vascular  system.  L.  T.  T. 
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Physiological  Action  of  Hydrazine  and  Dibenzoyldiamide, 
By  P.  Boiiissow  {Zeit.  physiol.  Chem.,  19,  499— 510).— Curtius 
showed  that  hydrazine  unites  firmly  with  aldehyde  groups.  Hence 
it  is  important  to  investigate  its  action  on  the  organism.  Loew 
(Abstr.,  1891,  239)  has  shown  that  it  rapidly  kills  seedlings,  fungi, 
and  infusoria.  In  the  present  experiments,  it  was  subcutaneously 
injected  in  dogs.  In  small  doses  (0"05  gram  of  the  hydrazine 
sulphate  per  kilo,  of  body  weight)  it  produced  slight  stimulation ;  in 
large  doses  (0"1  gram  per  kilo.)  the  stage  of  stimulation  was  more 
intense,  and  followed  by  depression,  ending  in  coma  and  death  in  two 
days.  Given  by  the  mouth,  it  produced  salivation  and  sickness. 
The  heart  went  more  quickly  at  first,  then  slowed  gradually  and 
became  irregular.  The  respiratory  movements  reminded  one  of 
asthma.     The  temperature  of  the  body  sinks. 

The  urine  was  strongly  acid,  and  contained  small  quantities  of  the 
unchanged  hydrazine,  a  small  amount  of  albumin,  in  one  case  bile 
pigment,  and  in  most  cases  considerable  quantities  of  allantoin.  The 
saliva,  which  is  abundant,  also  contained  allantoin. 

At  the  autopsy,  the  most  marked  sign  found  was  hypersemia  of  the 
intestine,  liver  and  kidneys. 

Three  experiments  were  made  with  bibenzoylhydrazine  ;  its  toxic 
effect  is  about  five  times  weaker  than  that  of  hydrazine.  The 
symptoms  differ  somewhat  from  those  produced  by  hydrazine.  In 
one  experiment,  allantoin  was  found  in  the  urine.  The  cause  of  the 
excretion  of  allantoin  is  considered  to  be  disordered  metabolism  pro- 
duced in  the  liver,  so  that  uric  acid  is  not  formed  there  normally. 

W.  D.  H. 

Physiological  action  of  the  Compounds  of  the  Cocaine 
Series.  By  P.  Ehelich  and  A.  Einhoen  (Ber.,  27,  1870—1873).— 
Cocaine,  in  addition  to  its  action  as  an  anaesthetic,  produces  a  very 
marked  change  in  the  liver,  which  is  characterised  by  a  great  in- 
crease in  the  volume  of  that  organ  and  a  specific  degeneration  of  the 
liver  cells  (Ehrlich,  Beut.  vied.  Woch.,  1890,  No.  32).  This  property 
is  not  possessed  by  ecgonine,  its  ethers  or  benzoylecgonine,  whereas 
the  ethers  of  benzoylecgonine  (Falck,  Inaugural-Diss.  Kiel,  1886) 
and  the  ethers  of  derivatives  of  ecgonine  containing  other  acid 
radicles,  such  as  isatropyl,  cinnamyl,  phthalyl,  phenylacetyl,  &c., 
act  on  the  liver  in  the  same  way  as  cocaine  itself.  Of  all  these 
compounds,  only  the  phenylacetic  derivative  is  an  anaesthetic,  and 
the  same  relations  hold  for  the  c^-cocaines. 

Orthochloro-  and  metanitro-derivatives  of  both  I-  and  cZ-cocaine 
have  but  little  anaesthetic  action  but  produce  the  characteristic  effect 
on  the  liver,  whilst  the  metamido-compounds  are  devoid  of  both  these 
properties.  The  metahydroxy-derivatives  occupy  an  intermediate  posi- 
tion, having  a  very  slight  anaesthetic  action,  and  only  producing  the 
characteristic  action  on  the  liver  in  large  doses.  When  the  acetyl-  or 
benzoyl-group  is  introduced  into  the  amido-group  of  the  amido- 
cocaines,  the  substances  obtained  act  on  the  liver  but  are  not  anaes- 
thetics, whilst  the  cocaine-urethanes  are  much  more  powerful  anaes- 
thetics than  cocaine  itself,  and  also  have  the  characteristic  action  on  the 
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liver.  On  the  other  hand,  metabenzenesnlphamido-£?-cocaine  and  d- 
cocainecarbamide  have  no  ancesthetic  effect,  so  that  this  property  does 
not  simply  depend  on  the  neutralisation  of  the  basic  amido-group  by 
an  acid  radicle.  The  colouring  matters  derived  from  (^-cocaine  have 
also  been  examined ;  c^-cocaineazodimethylaniline  hydrochloride  only 
produces  extremely  slight  anaesthesia,  whereas  c^-cocaineazo-a-naph- 
thylamine  hydrochloride  is  an  anaesthetic,  but  does  not  act  on  the  liver. 
The  norcocaines  have  a  more  powerful  anaesthetic  action  than  the 
cocaines  themselves,  and  also  act  on  the  liver,  but  they  are  much  more 
violent  poisons. 

The  compounds  of  cocaine  with  methylic  iodide  possess  none  of  the 
characteristic  physiological  properties  of  the  cocaines. 

The  power  of  producing  anaesthesia  is  by  no  means  confined  to  the 
alkaloids  of  the  cocaine  series,  since  it  is  common  to  many  benzoyl 
and  other  derivatives  of  alkaloids,  which  will  form  the  subject  of 
further  communications.  A.  H. 
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Composition  of  Yeast.     By  P.  Guichard  {Bull.  Soc.  Chim.,  [3], 
11,  230— 239).— See  this  vol.,  ii,  395. 

Constituents  of  the  Nodes  and  Internodes  of  the    Sugar 
Cane.     Bj  J.  L.  Beeson  (Amer.  Ghem.  J.,  16,  457 — 464). — It  being  a 
belief  among  sugar  planters  that  the  nodes  (joints)  of  the  sugar  cane 
are  the  main  source  of  the  reducing  sugars  contained  in  the  expressed 
juice,  the  author  has  investigated  the  subject.     The  nodes  and  inter- 
nodes of  a,  ripe  growing  canes,  6,  dead  canes  in  varying  stages  of 
decay,  and  c,  canes  where  the  node-eyes  were  in  different  stages  of 
development  or  germination  were  examined.     The  results  obtained 
were  as  follows.     The  juice  expressed  from  the  nodes  of  the  cane  is 
quite  different  from  that  of  the  internodes.     That  from  the  nodes  is 
highly  coloured,  gives  a  heavy  precipitate  with  basic  lead   acetate, 
and  a  heavy  coagulum  on  boiling  ;  that  from  the  internodes  is  clear, 
light  in  colour,  gives  only  a  small  precipitate  with  lead  acetate,  and 
no  appreciable  coagulum  on  boiling.     The  juice  from  the  nodes  con- 
tains markedly  less  (in  ripe  growing  canes  from  about  one-half  to 
one-tenth)  reducing  sugars,  more  solids  not  sugars,  and  more  coagu- 
lable  substances.     The  fibre  of  the  nodes  contains  more  proteids,  and 
more  insoluble   carbohydrates   not  sugars,  which  readily  pass  into 
reducing  sugars.     As  the  cane  deteriorates  (decays),  reducing  sugars 
are  formed  more  rapidly  in  the  nodes  than  in  the  internodes,  and 
probably  glucose  is  the  first  visible  product  of  plant  assimilation  by 
the  young  cane.     The  author  believes  that  these  facts  can  be  best 
explained  by  the  hypothesis  that  the  physiological  function  of  the 
node  in  the  cane  is  similar  to  that  of  the  seeds  in  flowering  plants, 
namely,  to  store  food  in  the  region  of  the  germinating  eye  for  the 
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use  of  the  young  plant  before  it  has  taken  sufficient  hold  of  the  earth 
to  draw  sustenance  from  the  atmosphere  and  soil.  This  hypothesis  is 
confirmed  by  the  fact  that  the  isolated  nodes  of  the  sugar  cane  when 
planted  will  germinate  and  grow  to  maturity.  If  this  hypothesis  is 
correct  in  the  case  of  the  cane,  it  may  be  true  also  in  the  case  of 
other  plants  which  propagate  from  the  nodes.  L.  T.  T. 
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Detection  of  Hydrochloric  acid.  By  A.  Yilliers  and  M. 
Fayolle  {Gom-pt.  rend.,  118,  1152—1154,  and  1201— 1206).— The 
method  is  based  on  the  fact  that,  with  an  acid  solution  of  aniline, 
iodine  produces  no  apparent  reaction,  or  yields  a  colourless,  soluble, 
substitution  derivative,  bromine  forms  a  white,  insoluble,  substitution 
derivative,  whilst  chlorine  forms  products  which  are  black,  and  in- 
soluble with  a  large  proportion  of  the  gas,  and  with  a  small  propor- 
tion are  violet-red  when  warm,  and  blue  when  cold,  gradually 
changing  to  red. 

The  aniline  solution  whilst  acid  mast  not  contain  a  large  quantity 
of  an  inorganic  acid.  The  following  solution  answers  well,  and  can 
be  kept  unchanged  for  a  long  time  in  yellow  glass  flasks  ;  colourless 
saturated  aqueous  solution  of  aniline,  400  c.c. ;  glacial  acetic  acid, 
100  c.c. 

The  liquid,  previously  concentrated  or  diluted  to  10  c.c,  is  placed 
in  a  small  flask,  and  5  c.c.  of  a  mixture  of  equal  volumes  of  sulph- 
uric acid  and  water  is  added,  and  then  10  c.c.  of  a  saturated  solution 
of  potassium  permanganate.  The  flask  is  gently  heated,  and  the  gas 
evolved  is  passed  into  3 — 5  c.c.  of  the  aniline  solution  contained  in 
a  tube  surrounded  by  cold  water.  The  reaction  will  detect  O'OOl  gram, 
or  even  0*0005  gram,  of  hydrochloric  acid  when  mixed  with  1000  parts 
of  bromine  or  iodine,  but  the  presence  of  a  considerable  quantity  of 
bromine  reduces  the  delicacy  of  the  reaction,  in  consequence  of  the 
formation  of  bromine  chloride. 

In  presence  of  bromine,  the  halogens  are  precipitated  in  the  form 
of  silver  salts,  and  the  precipitate  is  digested  for  some  time  with  a 
mixture  of  10  vols,  of  water  and  1  vol.  of  ammonia  solution.  Silver 
iodide  is  not  dissolved  at  all,  silver  bromide  is  dissolved  only  very 
slightly,  whilst  the  silver  chloride  is  dissolved  more  or  less  completely. 
The  reduction  of  the  filtered  liquid  by  means  of  zinc  or  magnesium 
and  an  acid,  does  not  give  very  satisfactory  results,  and  it  is  best  to 
expel  the  ammonia  completely  by  boiling,  and  then  add  hydrogen 
sulphide.  The  filtrate  is  afterwards  boiled  and  concentrated  to 
10  c.c. 

Ordinary  corks  should  not  be  used  in  the  construction  of  the  appa- 
ratus, and  the  oxidation  should  take  place  in  a  flask  provided,  with  a 
glass  stopper,  and  with  a  delivery  tube  attached  by  fusion. 
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When  cyanides  are  present,  cyanogen  chloride  may  be  formed,  but 
hydrocyanic  acid  is  easily  expelled  by  heating  with  dilute  sulphuric 
■acid.  In  the  case  of  complex  cyanides,  the  liquid  must  first  be  dis- 
tilled with  sulphuric  acid  until  vapours  of  the  latter  begin  to  pass 
over,  mixed  with  water,  and  again  distilled,  the  two  distillates  being 
afterwards  mixed,  and  concentrated  by  evaporation. 

When  the  halogens  are  not  precipitated  as  silver  salts,  ammonium 
salts,  if  present,  may  interfere,  in  consequence  of  their  well  known 
reaction  with  chlorine.  Ammonium  compounds  can,  however,  easily 
be  expelled.  C.  H.  B.  ' 

Estimation  of  Sulphur  in  Pyrites.  By  T.  S.  Gladding  (J. 
Amer.  Ghem.  Soc,  16,  398 — 404). — The  author  recommends  the  fol- 
lowing process.  1  gram  of  the  finely  powdered  and  dried  ore  is 
introduced  into  a  beaker  and  mixed  with  10  c.c.  of  bromine  solution 
(50  c.c.  bromine,  78  grams  potassium  bromide,  in  500  c.c.  of  water), 
and  allowed  to  remain  10  minutes  in  the  cold,  when  10  c.c.  of  nitric 
acid  is  added.  The  beaker,  which  must  have  a  glass  cover  on  it,  is 
put  into  a  water-bath,  which  is  then  slowly  heated  to  boiling ;  when 
■solution  is  effected,  the  liquid  is  evaporated  to  dryness.  The  contents 
are  moistened  with  10  c.c.  of  hydrochloric  acid,  the  cover  is  once 
more  put  on,  and  when  violent  action  has  ceased,  the  whole  is  evapo- 
rated to  dryness  once  more ;  the  residue  is  now  moistened  with 
1  c.c.  of  hydrochloric  acid,  and  then  digested  with  50  c.c.  of  hot 
water  until  completely  dissolved.  The  filtrate  is  precipitated  hot, 
with  a  slight  excess  of  ammonia,  the  precipitated  ferric  hydroxide  is 
washed  six  times  with  hot  water,  and  the  filtrate,  after  adding  a 
slight  excess  of  hydrochloric  acid,  is  precipitated,  while  boiling,  with 
barium  chloride  solution  (10  per  cent.). 

The  ferric  hydroxide  may  retain  a  trace  of  sulphuric  acid,  but  this 
may  be  recovered  by  dissolving  it  in  dilute  hydrochloric  acid  and  pre- 
cipitating with  barium  chloride.  One  filter  will  do  for  the  two 
precipitates.  L.  de  K. 

Colorimetric  Estimation  of  Ammonia.  By  L.  Ilosvat  de 
Nagy  Ilosya  (Bull  Soc.  GMm.,  [3],  11,  216— 226).— The  author 
recommends  the  employment  of  Wolff 's  colorimeter  for  the  estimation 
of  small  quantities  of  ammonia.  Fromraodorff's  method  is  the  best 
for  the  colorimetric  determination  of  nitrous  acid  ;  the  estimation  of 
nitric  and  nitrous  acids  by  reduction  to  ammonia  by  distillation  with 
metallic  iron,  is  only  accurate  if  the  iron  is  pure.  Full  directions  for 
carrying  out  the  various  operations  are  given.  W.  J.  P. 

A  Wet  Method  for  Estimating  Nitrogen  in  Nitrates  and  in. 
Nitro-  and  Nitroso- Compounds.  By  M.  Kruger  (Ber.,  27, 
1633 — 1635). — 0*2 — 0'3  gram  of  the  substance  to  be  analysed  is  mixed 
with  20  c.c.  of  water  (or  of  alcohol,  if  it  is  insoluble  in  water),  10  c.c. 
of  a  strongly  acid  solution  of  stannous  chloride  in  hydrochloric  acid, 
and  1*5  gram  of  tin,  best  obtained  by  precipitating  a  solution  of  stan- 
nous chloride  with  zinc.  The  mixture  is  heated  with  a  small  flame 
until  all  colour  has  disappeared  and  the  tin  is  entirely  dissolved.     It 
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is  then  cooled  (or  the  alcohol,  if  any  was  used,  is  evaporated),  treated 
with  20  c.c.  of  strong  sulphuric  acid,  and  heated  until  copious  fumes 
of  sulphuric  acid  are  evolved.  In  the  case  of  a  nitrate,  it  is  now  only 
necessary  to  make  the  solution  alkaline  and  distil  off  the  ammonia. 
In  the  case  of  a  nitro-  or  nitroso-compound,  an  aniido-derivative  will 
now  be  present,  and  this  must  first  be  oxidised  as  described  in  thi& 
vol.,  ii,  258  (where  0-2— 0*8  is  a  misprint  for  0-2— 0-3  gram).  The 
results  are  accurate.  If  the  substance  is  volatile  with  steam  in  acid 
solution,  it  must  be  heated  very  gently  on  the  water  bath  with  the  tin 
and  stannous  chloride  until  the  reduction  is  complete.  It  is  even 
better  to  carry  out  the  reduction  in  a  sealed  tube  at  100". 

C.  F.  B. 

Estimation  of  very  small  Quantities  of  the  Nitrogen  acids. 
By  G.  Lunge  and  A.  Lwoff  {Zeit.  angw.  Chem.,  1894,  345 — 350). — 
Estimation  of  Nitric  acid. — This  may  be  accurately  effected  by  a  colori- 
metric  test.  0*2  of  brucine  is  dissolved  in  100  c.c.  of  pure  sulphuric 
acid.  0*0721  gram  of  potassium  nitrate  is  dissolved  in  100  c.c.  of 
water  and  10  c.c.  of  this  is  diluted  to  100  c.c.  with  strong 
sulphuric  acid.  1  c.c.  of  the  nitrate  solution  to  be  tested  is  mixed 
with  1  c.c.  of  the  brucine  solution  and  diluted  with  sulphuric  acid 
to  50  c.c. ;  a  red  colour  makes  its  appearance,  but  cannot  be  taken 
advantage  of.  The  contents  are  temporarily  put  into  a  beaker  and 
heated  to  70 — 80°,  which  will  change  the  colour  to  a  permanent 
greenish -yellow.  Trial  experiments  are  now  made  with  the  standard 
nitrate  solution,  until  the  same  tint  is  obtained,  when  the  operation  is 
finished.  Contrary  to  general  belief,  the  reaction  is  not  interfered 
with  by  the  presence  of  a  nitrite. 

Estimation  of  Nitrous  acid  in  Commercial  Sulphuric  acid. — 1  c.c.  of 
Griess's  reagent  is  put  into  each  of  a  pair  of  Nesslerizing  tubes  and 
mixed  with  40  c.c.  of  water  and  5  grams  of  sodium  acetate.  To  the 
contents  of  the  first  tul)e  1  c.c.  of  the  suspected  acid  is  added  and  to- 
the  other,  without  delay,  1  c.c.  of  a  standard  nitrite  solution,  prepared 
by  dissolving  0*0493  gram  of  pure  sodium  nitrite  in  100  c.c.  of  water 
and  diluting  10  c.c.  of  this  to  100  c.c.  with  pure  sulphuric  acid.  The- 
reddish  colours  may  be  compared  after  any  convenient  time,  but  it  is 
best  to  wait  five  minutes. 

The  authors  prepare  Griess's  reagent  as  follows  : — 0*1  gram  of 
white  a  naphthylamine  is  boiled  for  15  minutes  with  100  c.c.  of  water 
and  mixed  with  5  c.c.  of  glacial  acetic  acid.  The  solution  is  then 
mixed  with  1  gram  of  sulphanilic  acid  dissolved  in  100  c.c.  of  water ,^ 
and  the  mixture  preserved  in  a  well  corked  bottle.  If,  in  course  of 
time,  it  should  become  rather  too  red,  it  may  be  decolorised  by 
shaking  it  with  zinc  dust.  L.  de  K. 

Estimation  of  Phosphoric  acid.  By  S.  W.  Johnson  (J.  Am-er. 
Chem.  Sac,  16,  462 — 405). — The  author  states  that  although  the 
citrate  method  generally  gives  good  results,  this  is  only  caused  by  a 
fortunate  compensation  of  errors,  the  magnesia  precipitate  being  con- 
taminated with  lime  and  also  with  iron  and  alumina,  whilst  the  filtrate 
retains  notable  quantities  of  phosphoric  acid. 

As  regards  the  molybdate  precipitation,  the  process  generally  give* 
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results  wliicli  are  too  high,  and  if  an  effort  be  made  to  prevent  this  hy 
adding  more  nitric  acid  the  results  will  be  too  low,  unless  the  filtrate 
is  further  digested  with  more  molybdate  solution.  L.  de  K. 

Estimation  of  Silica  in  Blast  Furnace  Slag.  By  P.  W.  Shimer 
(/.  Amer.  Chem.  /Soc,  16,  501 — 502). — The  author  points  out  that 
spinel  is  not  decomposed  by  the  usual  alkali  carbonate  fusion,  and 
remains  in  consequence  with  the  silica.  It  is,  therefore,  never  safe  to 
omit  the  treatment  of  the  weighed  silica  with  sulphuric  and  hydro- 
fluoric acids  to  ascertain  its  purity. 

Spinel  may  be  detected  by  repeatedly  boiling  slag  with  hydrochloric 
and  hydrofluoric  acids,  followed  up  by  boiling  with  sodium  carbonate. 
It  is  then  left  behind  as  a  crystalline  powder.  L.  de  K. 

Sources  of  Error  in  Potash  Estimations.  By  N.  Robinson- 
(J.  Amer.  Chem.  Soc,  16,  364 — 372). — The  determination  of  potash 
in  commercial  potash  salts  or  fertilisers  is,  as  yet,  in  a  somewhat  un- 
satisfactory state.  The  author  points  out  a  few  sources  of  error.  In 
the  Lindo-Gladding  process,  for  instance,  error  is  introduced  by  the 
action  of  the  solution  of  ammonium  chloride  on  the  precipitated 
potassium  platinochloride,  a  slight  double  decomposition  taking  place,- 
some  potassium  going  into  solution  and  a  corresponding  amount  of 
ammonium  passing  into  the  precipitate. 

In  the  Stassfiirt  or  German  method  of  analysis,  the  sulphates 
which  are  present  are  decomposed  by  means  of  barium  chloride ;  the 
author  calls  attention  to  the  large  amount  of  potassium  which  is  carried 
down,  by  occlusion,  as  he  calls  it,  by  the  barium  sulphate,  and  is  not 
completely  removed  by  washing.  L.  de  K. 

Electrolytic  Analyses.  By  F.  Rudorff  (Zeit.  angw.  Chern.,  1894,, 
388— 389).— The  present  paper  (compare  Abstr.,  1893,  ii,  305,  391) 
deals  mainly  with  the  separation  of  mercury  from  other  metals. 

Mercury  from  Cadmium. — The  liquid  is  mixed  with  2  c.c.  of  nitric 
acid  (sp.  gr.  1*2)  and  diluted  to  120  c.c.  It  is  then  electrolysed  with 
two  Meidinger  cells.  If  the  cadmium  largely  preponderates,  5  c.c.  of 
acid  is  added.  After  about  eight  hours,  the  mercury  will  have  com- 
pletely separated. 

Mercury  from  Zinc. — The  metals  may  be  in  the  form  of  chlorides  or 
nitrates.  The  neutral  solution  is  mixed  with  1  c.c.  of  nitric  or 
10  drops  of  sulphuric  acid,  diluted  to  120  c.c,  and  electrolysed  with 
two  or  three  cells.     If  four  cells  be  used,  some  zinc  is  also  deposited. 

Mercury  from  Iron. — The  liquid  is  mixed  with  4 — 5  drops  of  sulph- 
uric acid,  diluted  to  120  c.c,  and  electrolysed  with  two  or  three  cells. 

Mercury  from  Nickel. — The  liquid  is  mixed  with  6  drops  of  sulph- 
uric acid,  diluted  to  120  c.c,  and  electrolysed  with  two  or  three  cells. 
The  mercury  is  completely  precipitated  in  the  course  of  a  night. 

Mercury  from  Manganese. — The  liquid  is  mixed  with  3  drops  of 
10  per  cent,  sulphuric  acid,  diluted  to  120  c.c,  and  electrolysed  with 
two  cells.  The  amount  of  manganese  should  not  exceed  0*03  gram, 
otherwise  it  will  not  firmly  adhere  to  the  -^  electrode.  It  separates 
as  hydrated  manganese  dioxide.  L.  de  K. 
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Valuation  of  Zinc  Dust.  By  0.  Bach  {Zeit.  angw.  Chem.,  1894, 
291 — 292). — 1  gram  of  the  sample  is  placed  in  a  flask  containing  a 
little  water  and  a  small  cylinder  filled  with  a  sufficiency  of  sulphuric 
acid  ;  the  flask  is  fitted  with  a  doubly  perforated  india-rubber  cork, 
through  which  pass  two  glass  tubes  bent  at  right  angles,  one  of 
which  reaches  nearly  to  the  bottom  of  the  flask,  and  is  in  connection 
with  a  carbonic  anhydride  apparatus,  whilst  the  other  is  connected 
with  a  delivery  tube  leading  to  a  burette  filled  with,  and  standing 
over,  10  per  cent,  aqueous  soda.  Carbonic  anhydride  is  first  passed 
until  all  the  air  has  been  expelled,  and,  after  connecting  the  delivery 
tube  with  the  burette,  the  sulphuric  acid  is  made  to  run  into  the 
flask.  After  the  action  has  ceased,  more  carbonic  anhydride  is  passed, 
until  the  volume  of  gas  in  the  burette  no  longer  increases  ;  the 
burette  is  transferred  to  a  large  cylinder  filled  with  water,  and,  after 
levelling,  the  volume  of  hydrogen  is  read  off  and  corrected  for  tem- 
perature and  pressure.  The  calculation  may  be  avoided  by  using 
Dietrich's  tables.  L.  de  K. 

Analyses  of  Zinc,  Zinc  Dust,  Zinc  Ores,  &c.    By  F.  Meyek 

■(Zeit.  angw.  Gkem.^  1894,  391 — 395). — Estimation  of  Zinc  in  Ores. — 
0*5  gram  of  the  dry,  powdered  sample  is  treated  as  usual  with  10  c.c. 
of  nitrohydrochloric  acid,  and  after  the  excess  of  acid  has  been  ex- 
pelled by  heat,  the  residue  is  taken  up  with  10  c.c.  of  bihydrated 
sulphuric  acid  and  heated  until  sulphuric  fumes  appear,  so  as  to 
separate  the  lead.  When  cold,  the  mass  is  dissolved  in  60 — 80  c.c.  of 
hot  water,  and  boiled  with  10  c.c.  of  solution  of  sodium  thiosulphate 
(1 — 8)  to  precipitate  any  copper,  cadmium,  <fec. ;  after  filtering,  any 
iron  is  oxidised  by  adding  5  c.c.  of  nitric  acid,  and  the  liquid  is  boiled 
to  better  separate  the  sulphur.  Iron  and  alumina  are  now  precipi- 
tated by  the  addition  of  30  c.c.  of  ammonia,  and,  when  cold,  20  c.c.  of 
bromine  water  is  added  to  remove  any  manganese.  The  precipitate 
is  collected,  redissolved  in  acid,  and  reprecipitated  with  ammonia 
and  bromine  water  to  free  it  from  zinc ;  the  united  filtrates  are  then 
made  up  to  500  c.c,  and  an  aliquot  part  titrated  with  sodium 
sulphide  (Schaffner's  process). 

The  process  is  also  applicable  to  the  analysis  of  spelter,  zinc  fame, 
zinc  dust,  and  zinc  white.  Sulphur  is  best  estimated  by  Lunge's 
process  (oxidation  by  nitric  acid  and  potassium  chlorate,  removal  of 
iron  by  ammonia,  and  precipitation  of  the  sulphuric  acid  by  barium 
chloride).  L.  de  K.     • 

Analytical  Properties  of  Iron  Phosphide  and  Phosphate.  By 
L.  M.  Dennis  and  B.  S.  Cushman  {J.  Anier.  Chem.  Soc,  16,  477—485). 
— The  authors  prepared  iron  phosphide  by  decomposing  ferrous 
chloride  at  a  red  heat  by  hydrogen  phosphide.  Contrary  to  expecta- 
tion, the  product  gave  analytical  results  corresponding  with  the 
formula  FeP,  and  not  FcgPi.  It  has  been  proposed  to  effect  the 
separation  of  iron  phosphide  from  iron  phosphate  by  means  of  a 
current  of  chlorine  at  a  white  heat,  but,  although  this  method  behaves 
admirably   for   the   simple    substances,  the   authors   found   it    quite 
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unsuited  for  an  analysis  of  a  mixture.  Other  methods  of  analysis 
were  also  found  to  be  unsatisfactory.  L.  de  K. 

Estimation  of  Nickel  by  means  of  Mercuric  Ammonium 
Cyanide.  By  F.  W.  Schmidt  (Ber.,  27,  1624—1627  ;  compare  this 
vol.,  ii,  160). — The  solution  of  nickel  salt  is  mixed  with  ammonium 
nitrate  in  excess,  and  ammonia  added  until  the  liquid  is  coloured 
pale  blue  ;  it  is  then  boiled,  and  the  nickel  precipitated  with  hydrogen 
sulphide  solution  in  excess.  The  nickel  sulphide  may  readily  be  col- 
lected on  a  filter,  and  is  as  stable  in  air  as  cupric  sulphide.  After 
washing  with  hydrogen  sulphide  solution,  it  is  converted  into  oxide 
by  the  action  of  mercuric  ammonium  cyanide,  in  the  manner  pre- 
viously described  (loc.  cit.).  The  results  of  determinations  given 
in  the  paper,  made  by  the  author  and  others,  agree  closely  with  the 
theoretical.  The  action  of  ammonium  nitrate  in  facilitating  the  pre- 
cipitation of  nickel  sulphide  is  not  unique,  but  is  analogous  to  the 
action  of  other  neutral  salts,  sach  as  sodium  chloride,  potassium 
iodide,  magnesium  sulphate,  &c.,  on  the  yellow  solution  of  oxythio- 
arsenious  acid,  or  on  the  orange-red  solution  of  thio-  or  oxythio-anti- 
monious  acid ;  these  appear  to  be  colloidal  solutions,  which  the  neutral 
salts  coagulate.  The  author's  previous  suggestion  (loc.  cit.),  that 
mercuric  ammonium  cyanide  would  be  found  to  decompose  natural 
sulphides,  is  confirmed,  so  far  as  regards  copper  pyrites,  which  is  quickly 
converted  into  a  mixture  of  ferric  and  cupric  oxides ;  the  same  result 
is  attained  by  carefully  roasting  the  finely-divided  mineral  in  a  porce- 
lain crucible.  J.  B.  T. 

Separation  of  Titanium  from  Iron.  By  C.  Baskerville  (/. 
Amer.  Chem.  Soc,  16,  427 — 428). — The  separation  of  titanium  from 
iron,  by  means  of  sulphurous  acid,  has  been  confined  to  their  sulph- 
ates.    The  process  is  tedious,  and  often  unsatisfactory. 

The  author  has,  however,  found  that  the  separation  is  rendered 
easy  and  accurate  when  the  chlorides  are  acted  on.  Sulphates  may 
be  changed  into  chlorides  by  precipitating  with  ammonia  and  redis- 
solving  in  hydrochloric  acid,  the  excess  of  which  is  then  again 
neutralised.  L.  de  K. 

Estimation  of   Zirconium  by  means  of  Sulphurous  acid. 

By  C.  Baskerville  (/.  Amer.  Chem.  Soc,  16,  475 — 476). — The  author 
has  found  that  zirconium  may  be  accurately  estimated,  and  even 
quantitatively  separated  from  iron  and  aluminium  by  boiling  with 
sulphurous  acid,  but  the  reaction  only  succeeds  wlien  the  metals  exist 
as  neutral  chlorides.  If,  as  usually  happens,  the  salts  exist  as  acid 
sulphates,  these  must  be  first  converted  into  chlorides  by  precipitat- 
ing with  ammonia  and  carefully  redissolving  in  hydrochloric  acid. 
Iron  is  titrated  in  the  filtrate  from  the  zirconium.  The  test-analyses 
prove  the  great  accuracy  of  the  process.  L.  de  K. 

Quantitative  Analysis  of  Natural  Gas.  By  E.  C.  Phillips 
(Amer.  Chem.  J.,  16,  412 — 416). — As  in  natural  gases  higher  members 
of  the  parafiin  series   than   methane   may  be  present,   the    Bunsen. 
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method  of  analysis  is  difficult,  if  not  impossible.  The  author,  in  his 
work  (this  vol.,  ii,  387),  has  substituted  with  advantage  combustion 
of  the  gases  over  copper  oxide.  After  determining  the  carbonic 
anhydride,  olefines,  &c.,  in  the  usual  way,  a  given  volume  of  the 
residual  gas  is  slowly  passed  from  a  graduated  and  specially  arranged 
pipette,  over  red-hot  copper  oxide  in  a  combustion  tube,  and  the  water 
and  carbonic  anhydride  formed,  are  absorbed,  and  weighed  in  the 
usual  way.  Before  combustion,  the  tube  is  washed  out  with  pure 
nitrogen,  and  afterwards,  first  with  nitrogen,  and  finally  with  air. 
The  nitrogen  is  determined  by  a  modification  of  the  usual  volumetric 
combustion  method.  In  this  way  the  volume  of  the  paraffin  and  the 
weights  and  ratio  of  the  contained  carbon  and  hydrogen  are  deter- 
mined. This  gives  some  indication  of  the  composition  of  the  gaseous 
paraffins  present,  and  valuable  data  are  obtained  for  determining 
the  heatino'  value  of  the  gas.  L.  T.  T. 


The  Iodine-Absorption  of  some   of  the   Rarer  Patty   Oils. 

By  J.  A.  RoELOFSEN  {Amer.  Chem.  /.,  16,  467 — 469). — The  iodine 
.absorption  figures  for  about  50  vegetable  and  animal  oils  (mostly 
rare,  and  previously  undetermined)  from  trustworthy  sources,  were 
determined  by  the  Hiibl  method,  as  described  in  Allen's  "  Commercial 
analysis,"  and  the  results  and  descriptions  of  the  oils  are  given  in  the 
paper.  L.  T.  T. 

Estimation  of  Rosin  Oil  in  Mineral  Oils.  By  P.  C.  McIlhiney 
<(/.  Ami3r.  Chem.  Soc.,  16,  385 — 388). — After  describing  various  pub- 
lished processes  for  eifecting  the  separation,  the  author  finally  recom- 
mends the  following  method.  50  c.c.  of  nitric  acid  of  12  sp.  gr.  is 
heated  to  boiling  in  a  700  c.c.  flask,  and  after  removing  the  source  of 
heat  5  grams  of  the  suspected  oil  is  added.  The  flask  is  then  heated 
-on  the  water-bath,  with  frequent  shaking,  for  about  20  minutes, 
when  about  400  c.c.  of  cold  water  is  added.  After  cooling,  the 
liquid  is  shaken  with  50  c.c.  of  light  petroleum,  which  dissolves  the 
oil  which  has  not  been  acted  on.  The  liquid  is  now  carefully  poured 
off  from  the  resinous  matter  into  a  separator,  and,  after  settling,  the 
aqueous  portion  is  drawn  off,  and  the  petroleum  poured  into  a  tared 
flask.  The  flask  containing  the  resin  is  rinsed  out  with  some  more 
light  petroleum  which  is  then  also  introduced  in  the  tared  flask.  After 
distilling  off  the  solvent,  the  oil  is  weighed.  It  must  be  remembered 
that  eveu  pure  mineral  oils  lose  about  10  per  cent,  of  their  weight 
'by  the  nitric  acid  treatment.     The  test-analysis  is  very  satisfactory. 

L.  DE  K. 

Estimation  of  Lecithin  in  Plants.  By  B.  v.  Bitto  (Zeit. 
physiol.  Chem.,  19,  488 — 498). — If  any  vegetable  tissue  is  extracted 
first  with  ether,  and  then  twice  with  alcohol,  each  extraction  lasting  an 
hour,  only  a  part  of  the  lecithin  goes  into  solution.  It  is  necessary, 
after  extraction  with  ether,  to  extract  with  boiling  et hylic  alcohol  30, 
or  with  methylic  alcohol  20  times  at  least.  Each  extraction  should 
iast  8 — 10  mi.iutes,  never  longer  than  a  quarter  of  an  hour. 

W.  D.  H. 
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Alkaloid- like  Reactions  of  Acetanilide.  By  E.  Sohar  (Arch. 
Fharm.,  232,  249 — 261). — Many  of  the  colour  reactions  of  acet- 
anilide are  similar  to  those  of  the  common  alkaloids  ;  the  author  has 
made  a  comparative  study  of  these,  and  tabulates  his  results  for 
analytical  purposes.  W.  J.  P. 

Estimation  of  Cystin.  By  P.  Boeissow  (Zeit.  physioi:  Ghem.,  19, 
511 — 520). — Breuzinger  showed  that  cystin  hydrochloride  formed 
Tvith  mercuric  chloride  an  almost  insoluble  crystalline  compound.  In 
the  present  research  some  experiments  are  recorded  in  which  an 
attempt  was  made  to  estimate  cystin  in  a  similar  way.  In  aqueous 
solutions,  fairly  good  results  were  obtained,  if  a  number  of  pre- 
cautions are  observed,  which  are  fully  described.  In  urine,  how- 
-ever,  the  difficulties  do  not  appear  to  have  been  satisfactorily  over- 
come ;  the  experiments  made  are  described  in  full.  W.  D.  H. 

Estimation  of  Nicotine  in  Tobacco.  By  Gr.  Heut  {Arch. 
Fharm.,  231,  658 — 663). — Having  reviewed  the  methods  which  have 
been  suggested  for  the  estimation  of  nicotine  in  tobacco  (Abstr., 
1892,  771;  1893,  ii,  504),  the  author  concludes  that  Kissling's 
method  (compare  Yedrodi)  is  the  most  generally  applicable.  By 
adopting  Pezzolata's  method  for  separating  nicotine  and  ammonia 
(Abstr.,  1893,  ii,  504),  he  has  proved  that  when  anhydrous  ether  is 
employed  in  Kissling's  method,  a  distillate  which  is  free  from  ammo- 
nia is  obtained. 

Pezzolata's  suggestion  that  magnesia  should  be  used  as  the  base  for 
the  liberation  of  the  nicotine  was  found  to  be  valueless  in  the  author's 
hands.  It  is  pointed  out  that  not  only  does  ammonium  sulphate  par- 
tially dissociate  during  the  evaporation  in  Pezzolata's  method,  but  also 
the  nicotine  sulphate.  Acid  nicotine  sulphate  is,  however,  free  from 
this  fault,  so  that  care  must  be  taken  that  the  base  is  converted  into 
the  acid  salt.  A.  Gr.  B. 

Rapid  Titration  of  Xantho-uric  Compounds  in  Urine.    By 

O.  DENiGts  {Bull.  Soc.  Chim.,  [3],  11,  226— 230).— The  xantho-uric 
compounds  (uric  acid,  xanthine,  &c.)  in  urine  are  usually  determined 
by  Hay  craft's  method,  which  consists  in  adding  ammoniacal  silver 
nitrate  and  sodium  hydrogen  carbonate  or  a  magnesium  salt,  and 
determining  the  amount  of  silver  in  the  precipitate.  The  complete 
filtration  of  the  silver  salt  is,  however,  a  very  long  process ;  the 
author  therefore  determines  the  silver  remaining  in  an  aliquot  part 
of  the  filtrate,  and  thence  deduces  the  amount  of  silver  precipitated. 

A  solution  (A)  is  made  by  dissolving  150  grams  of  ammonium 
chloride  and  100  grams  of  magnesium  chloride  per  litre  in  strong 
ammonia,  and  mixing  the  resulting  solution  with  an  equal  volume  of 
decinormal  silver  nitrate  solution.  Another  solution  (B)  contains 
10  grams  of  pure  potassium  cyanide  and  10  c.c.  of  strong  ammonia,  in 
500  c.c.  of  water  ;  it  is  standardised  by  the  usual  process.  The  titra- 
tion of  the  urine  is  carried  out  by  adding  to  100  c.c,  25  c.c.  of  solu- 
tion A ;  the  liquid  is  then  filtered,  and  20  c.c.  of  solution  B,  and  a  few 
drops  of  20  per  cent,  potassium  iodide  solution  containing  2  per  cent. 
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of  ammonia  are  added  to  100  c.c.  of  the  filtrate.  The  liquid  is  then 
titrated  with  N/IO  silver  nitrate  solution,  until  a  persistent  turbidity 
is  obtained.  From  the  results,  the  quantity  of  xantho-uric  com- 
pounds present  may  be  readily  calculated  as  uric  acid.  The  process  is 
applicable  to  urines  containing  albumin,  but  any  iodide  present  must 
be  removed  by  adding  1  c.c.  of  nitric  acid  and  20  c.c.  of  N/IO  silver 
nitrate  to  100  c.c.  of  the  urine  ;  the  excess  of  silver  nitrate  is  then 
precipitated  by  sodium  chloride,  the  solution  made  up  to  200  c.c.  with 
water,  and  filtered.  The  uric  acid  is  then  determined  in  100  c.c.  of 
the  filtrate  by  the  process  described  above. 

Test  analyses  gave  very  good  results.  W.  J.  P. 

Composition  and  Analysis  of  Yeast.  By  P.  Gtuichard  {Bull. 
SoG.  Chim.,  [3],  II,  230 — 239). — The  author  gives  a  summary  of 
analyses  of  yeast  made  by  various  chemists. 

Recently  pressed  yeast  always  loses  about  72  per  cent,  of  water  at 
120°,  or  by  standing  over  sulphuric  acid  or  calcium  chloride  ;  as  it 
dries,  the  yeast  loses  its  fermentative  properties,  but  regains  them 
under  favourable  conditions.  The  density  of  the  yeast  cells  is  about 
1*181  at  16°,  and  was  determined  by  shaking  with  a  mixture  of  alcohol 
and  chloroform,  and  adding  one  or  other  liquid  until  the  yeast 
neither  rose  nor  sank.  Light  petroleum  extracts  1*4  per  cent,  of 
fatty  matter  from  the  dried  yeast,  which  also  contains  6"7 — 7*2  per 
cent,  of  ash.  The  author  describes  a  new  apparatus  for  determining 
the  fermentative  power  of  yeast.  W.  J.  P. 
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Influence  of  Position-Isomerism  on  the  Rotatory  Power  of 
Optically  Active  Compounds.  By  H.  Goldschmidt  and  S.  Feeund 
(Zeit.  physikal  Chem.,  14,  394 — 408). — The  molecular  rotatory  power 
was  determined  for  a  number  of  isomeric  compounds,  chiefly  deriva- 
tives of  phenylcarbamic  acid,  and  of  dextrorotatory  carvoxime.  The 
results  are  contained  in  the  accompanying  table. 


Compound. 


Specific 
rotation. 


Mol. 

rotation. 


AmyUc  phenylcarbamate,  CHMeEt-O-CO-NH^CfiHs  . . . 
AmyUc  orthotolylcarbamate,  CHMeEt-O-CO-NH-CyHy. 
AmyHc  metatolylcarbamate,  „ 

Amy  lie  paratolylcarbamate,  ,, 

Menthylic  phenylcarbamate,  CioHig-O-CO-NH-CgHs.  .. 
Menthylic  orthotolylcarbamate,  CioHi9-0-CO-N'H-C7H7 
Menthylic  metatolylcarbamate,  ,, 

Menthylic  paratolylcarbamate,  „ 

Carbanilidocarvoxime,  CioHi4-]N'0-CO']S'H-C6H5 

Carborthotoluidocarvoxime,  CioHi4-NO-CO-NH-C;H7. . 
Carbometatoluidocarvoxime,  „ 

Carboparatoluidocarvoxime,  „ 

BenzoylcarYoxime,  CioHi4-]SrO-CO-C6H5 

Orthotoluylcarvoxime,  CioIIi4-NO-CO-C7H7 

Metatoluylcarvoxime,  „  

Paratoluylcarvoxime,  ,,  

Phenacetylcarvoxime,  ,,  

Orthobromobenzoylcarvoxime,  CioHi4'N'0'CO'C6H4Br  . 
Metabromobenzoylcarvoxime,  „ 

Parabromobenzoylcarvoxime,  ,, 

Orthonitrobenzoylcarvoxime,  CioHi4-]S'0-CO-C6H4-]^02. 
Metanitrobenzoylcarroxime,  ,, 

Paranitrobenzoylcarvoxime,  ,, 


+  4 
+  2 
+  3 
+  4 
-77 
-65 
-71 
-72 
+  31 
+  27 
+  29 
+  30 
+  26 
+  27 
+  26 
+  23 
+  40 
+  25 
+  18 
+  14 
±  0 
+  20 
+  17 


•19^ 

'66 

•85 

•47 

•21 

•88 

•43 

•30 

•67 

•40 

•79 

•75 

•64 

•08 

•86 

•44 

•63 

•96 

•24 

•90 

•0 

•68 

•33 


+  8 
+  5 
+  8 
+  9 
-212 
-190 
-206 
-208 


89 
81 
88 
91 
71 
76 
76 
+  66 
+  114 
+  90 
+  63 
+  61 
±  0 
+  64 
+   54 


•67° 

•88 

•51 

•88 

•33 

•39 

•44 

•94 

•94 

•65 

•77 

•64 

•66 

•64 

•01 

•34 

•98 

•34 

•48 

•85 

•0 

•94 

•42 


It  is  noticeable  that  in  most  cases  the  value  of  the  meta-compound 
falls  between  those  of  the  ortho-  and  para-compounds,  and  that  in 
tbe  three  last  series  of  compounds  the  difference  between  the  values  of 
the  meta-  and  para-compounds  is  approximately  constant,  namely 
3'42 ;  3'34;  3'45  (i.e.  for  specific  rotation).  L.  M.  J. 

An  Electrode  Sensitive  to  Light.  By  H.  Luggin  (Zeit. 
physical  Ghem.,  14,  385 — 393). — The  author  describes  a  form  of 
electrode  considerably  more  sensitive  to  light  than  any  employed  by 
previous  investigators  and  gives  a  few  details  of  its  construction. 
It  consists  of  a  platinum  plate  covered  with  bromide  of  silver,  and, 
when  used,  is  paired  with  a  similarly  coated  silver  electrode  in  a 
decinormal  solution  of  potassium  bromide.  The  rise  of  potential  is 
determined   by  a  quadrant  electrometer,  and  in  some   experiments 
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exposure  to  diffased  daylight  caused  an  increase  of  potential  of  0'42 
volt.  The  experiments  show  that  when  illuminated  by  weak  light 
the  rate  of  rise  of  potential  is  uniform  and  represented  by  a  straight 
line  until  a  maximum  value  is  reached,  after  which  it  remains  con- 
stant, or  may  fall  slightly.  With  a  stronger  light,  the  rate  of  increase 
is  more  rapid,  but  the  final  value  is  not  greater,  the  rate,  however,  is 
not  directly  proportional  to  the  intensity  of  the  light,  but  is  propor- 
tionally less  than  for  weak  lights,  whilst  it  is  also  lowered  by  pre- 
vious exposure  to  a  powerful  light.  Continuous  and  intermittent 
lights  of  the  same  mean  intensity  appear  to  have  the  same 
eSect.  The  sensitiveness  of  the  plate,  however,  does  not  remain  con- 
stant, but,  even  after  long  rests,  very  different  potential-increases 
are  obtained  with  the  same  light.  L.  M.  J. 

Electrolysis  and  Polarisation  of  Mixtures  of  Salts.    By  L. 

HouLLEVTGUE  (Ann.  Chim.  Fhys.,  [7],  2,  351 — 384). — According  to 
Buff,  when  a  mixture  of  two  salts  is  electrolysed  there  is  always  a  fixed 
ratio  between  the  amounts  of  each  decomposed  by  the  current,  and  this 
ratio  is  independent  of  the  strength  of  the  current  used.  In  a  former 
paper  (Abstr.,  1890,  678)  the  author  has  shown  that  Buff's  law  is 
not  strictly  true,  but  is  complicated  by  the  probable  occurrence  of 
secondary  actions,  and  further  that  if  the  secondary  action  is  sup- 
posed to  be  proportional  to  the  time,  the  ratio  should  be  a  hyperbolic 
function  of  the  intensity  of  the  current.  In  the  present  paper,  it  is 
shown  that  in  the  electrolysis  of  mixtures  of  zinc  and  copper  sulphates 
the  ratio  Zn  :  Cu  deposited  does  actually  increase  with  the  current 
and  is  a  hyperbolic  function  of  the  intensity.  Buff's  law  is  therefore 
only  approximately  true  when  the  intensity  of  the  current  is  suffi' 
ciently  great. 

In  the  electrolysis  of  mixtures  of  variable  composition,  it  is  found 
that  the  weight  decomposed  of  the  more  readily  electrolysable  con- 
stituent increases  regularly  with  the  amount  in  which  it  is  added  to 
the  mixture,  except  when  the  total  amount  present  is  very  small. 
Thus,  if  to  a  fixed  amount  of  zinc  sulphate,  copper  sulphate  is 
added  in  amounts  which  increase  in  arithmetical  progression,  and  the 
mixtures  are  electrolysed  under  comparable  conditions,  the  weight 
of  copper  deposited  also  increases  in  arithmetical  progression. 

The  polarisation  produced  in  a  mixture  of  two  salts  depends  on  the 
nature  of  the  constituents,  even  when  only  one  of  them  would  undergo 
electrolysis.  It  diminishes  in  proportion  to  the  weight  of  the  more 
electrolysable  constituent  introduced  into  the  mixture,  except  when 
the  actual  amount  present  is  but  small.  Lippmann's  law  of  the 
depolarisation  of  an  electrode  placed  in  a  mixture  containing  one  of 
its  own  salts  only  holds  for  very  small  currents. 

The  author  shows  that  there  is  a  theoretical  relationship  between 
the  nature  of  the  deposits  produced  by  electrolysis  and  the  corres- 
.ponding  polarisation.  H.  C. 

Electrical  Conductivity  of  Formic  Acid.  By  V.  Sapojnikof f 
(/.  B.USS.  Chem.  Soc,  25,  626 — 631). — The  electrical  resistance  of 
pure  formic  acid  as  determined  by  Hartwig  appeared  much  too  small 
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and  was  attributed  by  tlie  author  to  the  presence  of  considerable 
quantities  of  water  in  the  acid.  He  therefore  attempted  to  remove 
these  as  completely  as  possible,  but  found  that,  by  recrystallisation,  he 
could  not  obtain  an  acid  melting  above  8"4°.  The  conductivity  of 
this  acid,  however,  although  it  still  contained  traces  of  water,  was 
only  one-sixteenth  of  the  conductivity  of  Hartwig's  acid,  namely 
0-4  X  10-«at  18-8°.  J.  W. 

Constitution  of  Inorganic  Compounds.  By  A.  Werxer  and 
A.  MiOLATi  {Zeit.  physihal.  Ghem.,  14,  506 — 521). — The  molecular 
conductivity  of  complex  inorganic  compounds,  chiefly  the  double 
compounds  of  ammonia  with  salts  of  platinum,  cobalt,  &c.,  is  employed 
as  a  means  for  elucidating  their  constitution.  The  salts  may  be 
divided  into  four  groups,  namely  those  in  which  the  complex  group 
is  united  with  one,  two,  three,  or  four  univalent  ions  respectively. 
The  molecular  conductivity  (Mjooo)  for  the  members  of  those  groups 
which  were  examined  gave  the  following  results  : — (i)  9&7 — 108*5, 
(ii)  2e34-4— 267-6,  (iii)  383-8— 426-9,  (iv)  522-9  (only  one  examined). 
The  variation  is  greatest  in  the  higher  groups  owing  to  less  simple 
splitting  into  ions,  but  the  dijfference  between  members  of  different 
groups  is  well  marked,  that  is,  about  140.  The  molecular  conduc- 
tivities of  a  large  number  of  compounds  are  recorded  and  in  a  few 
cases  depicted  graphically.  Changes  in  constitution,  such  as  from 
purpureo-  to  roseo-salts,  &c.,  by  absorption  of  water,  are  indicated  by 
increase  in  the  conductivity,  more  or  less  rapid,  according  to  the 
rate  of  hydration.  The  author  then  points  out  that  dichrocobalt 
chloride  (this  vol.,  ii,  51)  has  a  molecular  conductivity  at  1°  of  108-1, 
and  must,  therefore,  be  regarded  as  containing  one  chlorine  ion,  not 
three,  as  Jorgensen  considered,  but  that,  on  standing,  the  compound 
passed  by  hydration  into  the  compound  with  three  chlorine  ions. 
The  effect  of  the  substitution  of  water  for  ammonia  in  these  classes 
of  salts  is  also  considered,  and  a  table  given.     (Abstr.,  1893,  ii,  507.) 

L.  M.  J. 

Determination  of  Transition  Temperatures.  By  E.  Cohen 
and  G.  Bredig  (Zeit.  physihal.  Chem.,  14,  535 — 547). — The  method 
described  by  Cohen  (Abstr.,  1894,  ii,  340)  is  frequently  inapplicable, 
owing  to  one  of  the  saturated  solutions  becoming  super-cooled  and 
not  changing  at  the  transition  temperature.  A  slight  alteration  in 
the  apparatus  is  therefore  made,  so  that  instead  of  two  saturated 
solutions,  one  only  is  employed,  the  other  electrode  being  immersed 
in  an  unsaturated  solution  of  the  compound.  At  the  transition 
temperature  there  must  be  a  sudden  change  in  the  temperature  co- 
efficient of  the  electromotive  force,  that  is,  in  the  value  of  — -^.      The 

apparatus  employed  is  fully  described,  and  experiments  made  with 
sodium  sulphate  are  recorded.  Curves  are  plotted  with  electromotive 
force  as  ordinate,  and  temperatures  as  abscissae,  and  in  each  case 
sudden  breaks  are  seen  at  the  temperatures  (1)  33-8°,  (2)  330°,  and 
(3)  32-9"  respectively,  the  mean,  33-2",  agreeing  satisfactorily  with 
Cohen's    previous    determination,    32*8°,    and   with   those   of   other 

32^-^2 
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observers  hj  other  methods.    The  value  of  ——  —  — — i  is  also  calcu- 

ot  J.  flt  J. 

lated  accordiriDr  to  the  equation  — -1  —  — — i  =  — ^ . '1 — ' 

^  ^T  dT  To  2(6o-10) 

where  Wg  and  Wi  are  the  heats  of  solution  above  and  below  To,  n 
the  migration  rate  of  the  sodium  ion,  and  6o  the  number  of  molecules 
of  water  per  molecule  of  the   salt.     Where  two  saturated  solutions 

were  employed,  the  value  — -  has  also  the  same  value,  and  in  both 
cases  the  calculated  and  observed  result  agreed  well,  thus — calculated 

Modifications  of  Beckmann's  EbuUioscopic  Apparatus.    By 

C.  E.  LiNEBAEGER  (Chem.  Neivs,  69,  279— 280).— To  obviate  the 
difficulties  hitherto  experienced  when  introducing  the  substance  into 
the  boiling  solvent  in  the  Beckmann  ebullioscopic  tube,  the  author 
does  away  Avith  the  side  tube,  fuses  a  piece  of  wider  tubing  on  to  the 
mouth,  and  fits  this  with  a  cork  to  take  the  thermometer  and  the  end 
of  the  condensing  tube,  which  is  only  190  mm.  long  and  12  mm.  in 
diameter,  and  being  set  upright,  permits  of  any  substance  being 
dropped  into  the  boiling  solvent  without  risk  of  adherence  to  the 
sides.  To  minimise  any  escape  of  solvent  during  an  experiment,  the 
author  suspends  a  small  gilded  copper  surface  condenser  in  the  con- 
densing tube,  or  closes  the  top  of  the  latter  with  a  cork  carrying  a 
small  tube  closed  below  and  terminating  above  the  cork  with  a 
capillary  ;  in  this  tube  some  of  the  solvent  is  placed,  and  in  the  side  of 
the  tube,  just  above  the  liquid  and  below  the  cork,  is  a  small  per- 
foration, so  that  any  vapour  escaping  condensation  has  to  pass  by  the 
perforation  through  this  tube  and  capillary,  before  reaching  the  open 
air,  and  is  therefore  effectually  condensed  by  the  atmosphere  already 
saturated  with  the  vapour,  and  overflowing  through  the  perforation 
is  returned  to  the  solution.  D.  A.  L. 

Thermodynamical  Derivation  of  the  Law  of  Van  der  Waals. 

By  G.  Bakker  (Zeit.  physikal.  Chem.,  14,  456—466). — The  author 
starts  with  three  axiomatic  propositions,  namely,  (1)  that  however  high 
the  temperature,  the  deviations  from  Boyle's  and  Gay  Lussac's  laws 
are  finite ;  (2)  that  two  fluid  elements  attract  one  another  with  a  force 
which  at  any  given  temperature  is  dependent  only  on  the  masses  and 
distances,  and  decreases  rapidly  as  the  distance  increases;  (3)  the  kinetic 
energy  is  a  function  of  temperature.     Employing  then  the  equation 

T  ( -^  j    —  p  =.  i_   )r,  he  deduces  first  the  expression^  =  T(/v)  — 


dTjv       ^  \dv^ 

-,  and  hence  when  the  density  is  small,  p  =  +   ~. 

6-  v—h         Ir 

L.  M.  J. 

Specific  Gravity  of  Aqueous  Solutions.    ByD.  TuRBABA(Tm?;. 
Phys.-Chim.   8oc.   Sci.   exper.   Kharkoff,  1893,   Supp.   5,  1 — 315.     In 
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Russian). — Tlie  author  has  made  a  series  of  specific  gravity  determi- 
nations with  aqueous  solutions  of  chloral  hydrate,  formic  acid,  acetic 
acid,  propylic  alcohol,  and  isopropylic  alcohol.  Pyknometers  of 
capacities  varying  between  16  and  45  c.c.  were  employed,  and  a  set  of 
determinations  was  made  in  each  case  at  0°,  15°,  and  30°,  all  numbers 
being  referred  to  water  at  4°.  The  author  estimates  his  greatest 
error  in  the  density  to  be  ±  0-00008  to  0-00009.  The  results  ob- 
tained, when  treated  by  the  arithmetical  and  graphical  methods  of 
Mendeleeff  and  Pickering,  indicate  breaks  corresponding  with 
hydrates  of  definite  composition,  which  show  a  general  agreement 
with  the  hydrates  found  by  other  observers,  although  there  occur 
many  exceptions  in  detail.  For  example,  while  Pickering  finds  from 
the  freezing  points  of  solutions  of  propylic  alcohol  hydrates  with  05, 
1,  2,  7,  17,  and  42  mols.  H2O  to  1  mol.  CaHgO,  the  author  obtains 
hydrates  with  2,  6,  18,  and  36  mols.  HgO  from  a  consideration  of  the 
specific  gravity.  J.  W. 

Determination  of  Vapour  Densities;  Production  of  a 
Vacuum.  By  C.  Schall  {J,  ;pr.  Ghem.,  [2],  50,  87— 88).— An  im- 
provement in  the  apparatus  already  figured  and  described  (Abstr., 
1892,  553)  is  here  depicted.  The  acid  is  now  supplied  to  the  cabon- 
ate  in  K  (loc.  cit.)  through  a  stop-cock  funnel  sealed  through  the 
glass.  The  tube  containing  the  substance  whose  vapour  density  is 
to  be  determined  (D,  loc.  cit.)  is  attached  to  a  small  wire  hook  passing 
through  a  cork  in  the  tube  from  the  bulb  ;  for  this  purpose,  the  said 
tube  is  not  curved  over  as  previously  shown,  but  has  a  side  tube 
sealed  to  it  which  serves  for  attachment  to  the  vacuum  pump. 

To  produce  a  vacuum  without  a  mercury  or  water  pump,  the  author 
passes  the  end  of  the  tube  (closed  by  a  piece  of  rubber  tube  having  a 
Bunsen  valve  in  it)  through  which  the  exhaustion  is  to  be  eifected, 
into  a  flask  in  which  water  can  be  boiled  to  expel  the  air,  and  which 
can  then  be  closed  so  as  to  allow  of  the  production  of  a  vacuum  by 
condensation.  A.  G.  B. 

The  Volume  Changes  of  Acids  and  Bases  on  Neutralisation. 

By  E.  RuppiN  (Zeit.  physikal  Ghem.,  14,  467 — 485). — The  author  has 
investigated  the  volume  changes  when  solutions  of  acids  and  bases 
are  added  in  equivalent  proportions,  employing  for  the  purpose 
Ostwald's  modified  form  of  Sprengel's  pyknometer  and  using  semi- 
normal  solutions  of  the  compounds  employed.  These  consisted  of 
the  following  acids : — Hydrochloric,  nitric,  chloric,  iodic,  perchloric, 
permanganic,  acetic,  ethylsulphuric,  benzenesulphonic,  methenedi- 
sulphonic,  thiosulphuric,  sulphuric,  and  hydroplatinochloric,  with 
the  bases,  ammonium,  lithium,  sodium,  potassium,  thallium,  tetra- 
methylammonium,  tetramethylphosphonium,  trimethylsulphonium, 
barium,  strontium,  and  calcium  hydroxides.  In  all  cases,  except 
when  ammonium  hydroxide  was  employed,  the  volume  change  was 
positive,  and  in  all  cases  the  agreement  with  Ostwald's  law  was 
satisfactory,  that  is,  the  difference  betweeen  the  changes  of  volume 
given  by  different  acids  with  the  same  base  had  nearly  the  same 
value  for  all  bases,  and  similarly  for  bases  and  an  acid,  the  slight  dis- 
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crepancies  being  due  to  incomplete  dissociation.  Tables  are  also 
given  showing  the  differences  in  the  volume  change  between, 
ammonium  and  the  other  hydroxides  with  the  various  acids,  and 
between  acetic  and  the  other  acids  with  the  various  bases,  this  change 
being  shown  as  an  additive  property  of  the  ions  present  in  the  mixed 
solutions  (see  Abstr.,  1893,  ii,  417).  L.  M.  J. 

Influence  of  Pressure  on  the  Properties  of  Solutions.    By  G. 

Tammann  (Zeit.  phynhal.  Ghem.,  14,  433 — 445). — Regarding  the  in- 
ternal pressure  of  a  solution  to  be  given  by  the  equation  tt  =  K  -f- 
AK  +  2^^  where  K  is  the  internal  pressure  of  the  solvent  at  zero  ex- 
ternal pressure,  andp  is  the  external  pressure,  the  author  points  out 
that  the  alteration  of  physical  properties  may  be  connected  with  that 
of  the  internal  pressure  by  the  equation  AE  =  /(AK  +  p),  and 
hence  by  the  observation  of  the  influence  of  external  pressure  on  any 
property  of  a  solution,  the  difference  between  the  internal  pressures 
of  the  solution  and  solvent  may  be  determined.  Finks'  experiments 
on  the  influence  of  pressure  on  the  electrical  conductivity  afford  the 
necessary  data,  and  from  his  results  the  values  of  AK  for  sodium 
chloride,  hydrogen  chloride,  and  zinc  sulphate  solutions  are  deter- 
mined and  compared  with  those  obtained  from  the  isobar  diagrams. 
The  concordance  is  not  very  good,  but  is  sufficient  to  justify  the 
reasoning,  especially  in  view  of  the  magnitude  of  the  probable  errors. 
The  corrections  of  the  conductivity  for  internal  pressure  are  given  in 
the  case  of  the  same  three  salts,  and  the  paper  concludes  with  a  short 
inquiry  into  the  cause  of  the  alteration  in  conductivity  by  pressure. 
It  may  be  due  to  a  change  (1)  in  the  number  of  free  ions,  or  (2j  in 
the  internal  friction  between  the  ions  and  molecules  of  the  solvent 
and  dissolved  substance.  The  second  of  these  he  considers  the  chief 
cause,  as  Rontgen's  experiments  show  that  in  the  case  of  water  a 
pressure  of  500  atmospheres  has  very  little  influence  on  the  number 
of  free  ions.  The  author  considers  that  Rontgen's  conclusions,  which 
are  the  reverse  of  these,  are  not  justified  by  his  experiments.  In  the 
case  of  water,  unlike  that  of  other  liquids,  the  friction  diminishes  with 
increased  pressure,  and  hence  the  conductivity  increases,  whilst  the 
reverse  must  obtain  with  other  liquids  (see  also  this  vol.,  ii,  224,  268, 
342).  L.  M.  J. 

Osmotic  Pressure  of  Solutions  of  Finite  Concentration.     By 

T.  EwAN  {Zcit.physihaL  Ghem.,  14,  409— 423).— The  equation  PV  = 
RT,  as  applied  to  solution,  is  not  absolutely  correct,  owing  to  the 
omission  of  many  factors,  one  of  the  most  important  being  the 
heat  of  dilution  of  the  solution.  The  author  calculates  the  relations 
between  osmotic  pressure,  &c.,  when  this  is  taken  into  account,  em- 
ploying, as  a  fundamental  equation,  Kirchhoff's  relation  between  the 

.-..,..,  dO  _  RT2    cl    ,       p, 

heat  of  dilution  and  the  vapour  pressure   —  -j-    —  -y^  -,,    Jog  — , 

where  Q  is  the  heat  of  solution  of  1  gram  of  the  salt  in  w  grams  of 
water  at  T  degrees  absolute  temperature,  J  is  Joules'  equivalent,  and 
^0  and  jr)  are  the  vapour  pressures  of  the  solvent  and  solution  respec- 
tively.   An  expression  is  first  deduced  connecting  the  vapour  pressure 
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of  the  solntion  with  its  freezing  point  and  heat  of  dilution,  and  the 

results  are  verified  by  means  of  sulphuric  acid  sol  ations  (iv  varying 

from    1'826   to    16'825),   the    agreement   between  the  observed   and 

calculated  results  being  entirely  satisfactory.     As  in  the  expression, 

log   PoIp  is    not    independent  of    the  temperature,    it   follows   that 

V.  Babo's  law  is  only  valid  when  the  heat  of  dilution  is  zero.     An 

equation  connecting  the    osmotic  pressure  and  temperature  is  next 

dF 
deduced,  which,  by  omitting  terms  of  small  value,  reduces  to  —  = 

constant ;  that  is,  it  is  analogous  to  Ramsay  and  Young's  gaseous  formula 
p  =  bT  +  a.  The  effect  of  concentration  is  considered,  and  on  the 
supposition  that  the  equation  should  be  of  the  form  of  that  of  Yan  der 

Waals,   an  expression   is  deduced   —  V(v-h)  =  RT  +  JM  -^ .    The 

dw 

values  of  the  heat  of  dilution  of  various  solutions  of  cane-sugar  are 
finally  calculated  from  the  lowering  of  the  freezing  point,  but  the 
observed  and  calculated  values  do  not  show  very  good  agreement. 

L.  M.  X 

Determination  of  the  Molecular  Weight  of  Soluble  Com- 
pounds by  means  of  Red  Blood  Corpuscles.  By  W.  Lob  (Zeit. 
physikal.  Ghem.,  14,  424 — 432). — A  small  quantity  of  the  blood 
corpuscles  are  added  to  a  solution  of  the  salt  or  other  compound  con- 
tained in  a  small  flask,  which  is  then  rapidly  rotated  for  about  three 
minutes,  and  the  colour  of  the  clear  supernatant  liquid  noted.  Two 
solutions  are  finally  obtained  of  such  strength  that  one  is  just  coloured 
and  the  other  not  coloured,  and  the  arithmetical  mean  is  taken  as  that 
isotonic  with  the  blood  corpuscles.  An  estimation  is  similarly  made  with 
a  solution  of  a  salt  of  known  molecular  weight,  and  from  this  the 

cM 

required  weight  is  obtained  by  the  equation  m  =  ^  — -,   where  ^P, 

PC 

cC,  and  mM  are  the  concentrations,  isotonic  coefficients,  and  molecular 
weights  of  the  two  compounds.  The  following  isotonic  coefficients 
are  employed.  Organic  compounds  as  sugar,  &c.,  c  =  2,  and  in  salts 
the  acid  =  2,  an  alkali  atom  =  1,  alkaline  earth  =  0.  Details  of  the 
mode  of  preservation  of  the  blood  corpuscles  are  given,  and  the  expe- 
rimental results  appended  show  that  the  method  is  one  of  considerable 
accuracy.  It  is  available,  however,  only  in  the  case  of  soluble  com- 
pounds, and  cannot  be  used  for  acids  or  bases ;  its  advantage,  when 
available,  being  the  facility  and  rapidity  of  execution. 

L.  M.  J. 

Historical  Note  on  Isomorphism.  By  J.  H.  van't  Hofp  (Zeit. 
physikal.  Chem.,  14,  548). — The  author  points  out,  in  connection  with 
Retger's  recently  published  papers  on  isomorphism  (this  vol.,  ii, 
848,  and  previous  abstracts),  that  Buys-Ballot  in  1846  (An7i.  Phys. 
Ghem.,  67,  433)  drew  attention  to  the  fact  that  the  chemical  sim- 
plicity of  a  chemical  compound  was  connected  with  the  symmetry  of 
its  crystalline  form,  and  adds  a  table  by  which  this  is  clearly  indi- 
cated. L.  M.  J. 
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Researches  on  Gas  Reactions.  By  M.  v.  Recklinghausen  (Zeit. 
physikal.  Ghem.^  14,  491 — 505). — The  researches  had  for  their  object 
the  volume  alterations  which  occur  during  the  reactions  of  gases,  and 
the  author  in  the  first  part  of  the  paper  describes  the  apparatus  and 
methods  employed  for  the  purpose.  By  means  of  a  style  moving  upon 
a  rotating  drum,  the  volume  changes  are  directly  recorded  as  a  curve, 
with  volume  ordinates  and  time  abscissae.  The  gas  mixtures  em- 
ployed were  (1)  hydrogen  and  chlorine ;  (2)  carbonic  oxide  and 
chlorine  ;  (3)  ethylene  and  chlorine,  of  which  the  first  two  mixtures 
are  sensitive  to  light,  the  third  being  unaffected  by  it.  All  the 
experiments  were  performed  in  diffused  daylight,  and  the  following 
results  were  obtained. 

The  mixture  of  hydrogen  and  chlorine  expands  at  the  moment 
of  illumination,  and  this  expansion  then  decreases,  at  first  rapidly, 
then  more  slowly,  until  the  original  volume  is  reached,  when  the  end 
of  the  action  is  indicated,  and  the  whole  mixture  has  been  converted 
into  hydrogen  chloride.  The  expansion  also  diminishes  before  the 
end  of  the  action,  even  if  the  mixture  is  protected  from  light ;  and 
the  author  considers  it  probable  that  the  action  continues  in  the  dark. 
The  second  mixture  behaves  in  a  similar  manner,  but  the  final  volume 
is  only  half  the  original.  The  third  mixture,  which  is  not  sensitive  to 
light,  reacts,  when  suddenly  mixed,  without  any  initial  expansion, 
which  thus  appears  to  be  characteristic  of  the  sensitive  mixtures.  He 
points  out  that  the  results  differ  from  those  of  Bunsen  and  Roscoe, 
who  observed  no  initial  expansion,  but  leaves  to  further  research  the 
explanation  of  the  difference.  L.  M.  J 

Velocity  of  Action  in  Non-Homogeneous  Systems ;  Decom- 
position of  Sulphuryl  Chloride.  By  G.  Carrara  and  I.  Zoppel- 
LARi  {Gazzetta,  24,  i,  364 — 370). — The  velocity  of  interaction  of 
sulphuryl  chloride  and  water  was  studied  by  placing  a  layer  of  the 
chloride  in  a  small  beaker,  pouring  water  on  it,  and  suspending  the 
whole  in  a  larger  vessel  containing  water;  the  contents  of  both  vessels 
were  kept  stirred  by  means  of  a  current  of  air,  and  samples  were 
withdraw^n  for  analysis  from  time  to  time.  The  results  show  that 
the  action  occurring  in  this  nou -homogeneous  system  is  of  the  first 
order  and  obeys  the  same  laws  as  actions  of  the  same  order  in  a 
homogeneous  system.  The  velocity  of  action  remains  the  same 
when  decinormal  potash  is  substituted  for  the  water,  thus  indicating 
that  the  sulphuryl  chloride  is  decomposed  by  the  water,  and  not  by 
the  alkali.  W.  J.  P. 


Inorganic   Chemistry. 


Nitramide.  By  J.  Thiele  and  A.  Lachman  {Ber.,  27,  1909— 
1910). — The  authors  have  recently  shown  that  urethane  may  be 
readily  converted  into  nitrourethane,  NOi'NH-COOEt  (this  vol.,  i, 
399).      On  the  addition  of  potash  dissolved  in  methylic  alcohol  to 
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a  concentrated  aqueous  solution  of  this  substance  at  0°,  potassium 
nitrocarhamate,  N02*NK'C00K,  separates  in  plates  which  are  im- 
mediately decomposed  by  water  with  development  of  heat,  yielding 
nitrous  oxide  and  potassium  carbonate.  If,  however,  the  salt  is 
added  to  a  mixture  of  ice  and  sulphuric  acid,  nitrocarhamic  acid  is 
set  free,  but  at  once  splits  up  into  carbonic  anhydride  and  nitramide, 
NOo'NHz-  To  isolate  the  latter,  the  solution  is  saturated  with  am- 
monium sulphate  and  extracted  with  ether ;  on  evaporating  the  ether 
in  a  current  of  air  at  the  ordinary  temperature,  the  nitramide 
crystallises  out  in  prisms  ;  it  may  also  be  obtained  in  lustrous  plates 
by  adding  light  petroleum  to  the  ethereal  solution.  It  melts  at  72°, 
but  the  melting  point  is  considerably  lowered  by  traces  of  moisture. 

Nitramide  is  somewhat  volatile  at  the  ordinary  temperature,  and 
dissolves  in  all  the  common  solvents  with  the  exception  of  light 
petroleum,  the  aqueous  solution  having  a  strongly  acid  reaction.  It 
is  most  unstable,  and  when  mixed  with  copper  oxide,  lead  chromate, 
or  even  glass  powder,  decomposes  into  nitrous  oxide  and  water  with 
development  of  heat.  It  is  also  decomposed  by  concentrated  sulphuric 
acid  and  by  hot  water,  but,  unlike  the  alkylnitramines,  is  equally  un- 
stable in  alkaline  solutions.  On  reduction,  it  yields  a  substance 
having  strong  reducing  properties,  probably  hydrazine. 

H.  G.  C, 

Gaseous  Nitrogen  Trioxide.  By  G.  I.  Poeshneff  (J.  Buss. 
CTiem.  Soc,  25,  684 — 685). — From  experiments,  which  are  mostly 
confirmatory  of  older  data,  the  author  concludes  that  pure,  dry 
nitrogen  trioxide  is  incapable  of  existence  in  the  gaseous  state,  the 
liquid  substance  on  vaporisation  decomposing  into  nitric  oxide  and 
nitrogen  peroxide.  J.  W. 

Chlorinated  Boracites.  By  G.  Rousseau  and  H.  Allaire  (Gompt, 
rend.,  118,  1255 — 1257). — The  authors  have  prepared  chlorinated 
boracites  of  the  metals  of  the  magnesium  group  by  the  method  pre- 
viously employed  for  the  preparation  of  iron  chloroboracite.  The 
products  contain  from  0*8  to  1*2  per  cent,  of  calcium,  and  with  a  view 
to  avoid  the  presence  of  this  metal,  borax  was  used  in  place  of  boro- 
natrocalcite,  but,  except  in  the  case  of  zinc,  the  results  were  unsatis- 
factory. The  wet  and  dry  methods  used  by  Heintz  and  by  de  Gramont 
for  the  reproduction  of  boracite  also  gave  negative  results,  except  in 
the  case  of  zinc.  The  chloroborates  are  not  obtained  by  the  action  of 
the  vapours  of  the  metallic  chlorides  on  the  corresponding  boracites, 
which  seems  to  show  that  the  efficiency  of  boronatrocalcite  is  due  to 
the  sodium  borate  which  it  contains,  this  being  converted  into  sodium 
chloride,  which  acts  as  a  mineralising  agent.  This  view  is  supported 
by  the  fact  that  pure  calcium  borate  and  boronatrocalcite,  from 
which  the  sodium  compound  has  been  removed  by  washing,  do  not 
yield  chloroborates. 

All  the  substituted  borates  obtained  crystallise  in  cubes,  tetrabedra, 
and  dodecahedra,  and  have  a  psendo-cubic  symmetry,  but  act  on 
polarised  light.  Fouque  finds  that  the  crystals  are  composed  of 
aggregations  identical  in  character  with  those  of  natural  boracites. 

The  general  formula  of  the  chloroborates  is   6M"0,8Ba03,M"Cl2, 
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The  zinc  compound  crystallises  in  colourless  tetrahedra  and  rhombo- 
idal  dodccahedra  of  sp.  gr.  3'48  ;  it  is  very  stable,  and  is  formed  under 
a  variety  of  conditions.  It  is  obtained  (1)  by  the  action  of  zinc 
chloride  vapour  on  borax  at  a  dull  red  heat,  (2)  by  adding  boric  acid 
and  a  small  quantity  of  borax  to  a  fused  mixture  of  zinc  and  sodium 
chlorides,  and  (8)  by  the  wet  process  of  Heintz  and  de  Gramont. 

The  cadmium,  nickel,  and  cobalt  compounds  are  prepared  by 
passing  dry  chlorine  over  an  intimate  mixture  of  boronatrocalcite 
and  the  finely-divided  metal,  heated  to  redness.  The  cadmium  com- 
pound is  colourless,  and  crystallises  chiefly  in  cubes,  with  some 
tetrahedra  and  cubo-octahedra  ;  the  nickel  compound  forms  yellow 
tetrahedra  and  dodecahedra ;  the  cobalt  compound  forms  tetrahedra 
and  cubes,  violet  by  reflected,  and  green  by  transmitted  light. 

The  manganese  compound  is  obtained  in  white  cubes  by  the  action 
of  chlorine  on  a  mixture  of  boronatrocalcite  and  manganese  carbide, 
the  product  being  purified  by  treatment  with  concentrated  hydro- 
chloric acid,  and  any  carbon  being  separated  by  means  of  bromoform 
and  methyl  enic  iodide. 

The  method  which  yields  the  substituted  boracites  gives  much  less 
satisfactory  results  when  applied  to  the  artificial  production  of  ordinary 
boracite.  C.  H.  B, 

Silicon  Compounds.  By  L.  Gattermanx  and  K.  Weinlig  (Ber.^ 
27,  1943— 1948).— Gattermann  (Abstr.,  1889,  342)  has  described  a 
method  whereby  compounds  of  silicon  are  obtained  from  silicon  pre- 
pared by  reducing  silica  with  magnesium  powder.  The  production 
of  these  compounds  depends  on  the  temperature  at  which  the  action 
is  allowed  to  take  place  ;  and  in  the  present  paper  the  authors  specify 
the  temperatures  more  carefully.  A  very  convenient  tube  furnace  i& 
described  in  the  original  paper. 

Silicon  tetrachloride  is  obtained  by  the  action  of  chlorine  at 
300—310°. 

Silicochloroform  is  obtained  by  the  action  of  hydrogen  chloride  at 
450—500°. 

Silicon  hexachloride,  SiaCle,  is  obtained  from  the  crude  silicon 
tetrachloride  by  fractional  distillation  ;  the  yield  amounts  to  10  grams 
of  SisCle  from  50  grams  of  crude  chloride.  It  boils  at  145 — 146°,  and 
crystallises  in  large  leaflets  at  —1°.  When  treated  with  dilute 
ammonia,  it  yields  hydrogen  and  gelatinous  silica.  When  the  hexa- 
chloride is  treated  with  chlorobenzene  and  sodium,  silicontetraphenyl 
(m.  p.  231°)  is  formed,  and  not  siliconhexaphenyl.  Since  silicochloro- 
form, under  the  same  conditions,  also  yields  silicontetraphenyl,  it 
appears  that  in  the  silicon  series  there  is  a  great  tendency  to  form 
tetra- derivatives. 

Silico-oxalic  acid,  (SiOOH'SiOOH)^,  is  obtained  as  follows.  The 
pure  hexachloride  is  exposed  in  a  platinum  dish,  cooled  with  ice,  to  the 
moisture  of  the  air  until  it  is  converted  into  a  solid,  white  mass.  It 
is  then  allowed  to  remain  over  lime  as  long  as  hydrogen  chloride  is 
given  ofl:.  The  product  contains  97  per  cent,  of  silico-oxalic  acid. 
When  heated  in  a  test  tube,  it  decomposes  violently  with  a  feeble 
detonation.     It  also  explodes  when  rubbed  with  a  hard  substance. 
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Silicon  octocldoride,  SisCls,  is  obtained  from  the  residue  of  the 
fractional  distillation  of  the  hexachloride.  It  boils  at  210 — 215°,  has 
a  vapour  density  corresponding  with  the  formula  SigClg,  does  not 
solidify  at  —12°,  and  is  rapidly  decomposed  by  water  to  form  an 
insoluble  acid,  which  is  probably  silicomesoxalic  acid, 

(SiOOH-SiO-SiOOH)... 

This  has  strong  reducing  properties,  and  explodes  much  more  vio- 
lently than  silico-oxalic  acid.  E.  C.  R. 

Properties  of  Graphite  obtained  from  Various  Metals.    By 

H.  N".  Warren  (Ghem.  News,  69,  291). — Compared  with  graphite 
from  iron,  graphite  obtained  from  nickel  and  cobalt  is  much  finer ; 
from  ferro- manganese  it  is  in  thinner  scales,  less  readily  oxidised  and 
brownish  in  colour  ;  from  manganese  it  is  in  still  larger  scales,  dis- 
tinctly brown,  frequently  translucent,  and  still  less  readily  oxidised ; 
from  "  chrome-eisen  "  the  scales  are  much  harder  and  brighter  ;  from 
chromium  they  are  more  like  silicon,  with  a  semi-metallic  lustre,  and 
are  oxidised  with  great  difficulty.  The  character  of  the  graphite  de- 
pends, however,  on  the  character  of  the  fusion  of  the  various  metals ;  the 
varieties  are,  moreover,  inter-convertible ;  thus,  on  introducing  into 
molten  iron,  graphite  from  manganese,  it  acquires  the  properties  of 
graphite  from  iron.  D.  A.  L. 

Refraction  Constants  of  Organo-metallic  Compounds. 
Atomic  Refractions  of  the  Elements.    By  A.  Ghira  (Gazetta,  24, 

i,  309 — 324;  324 — 327). — The  author  has  determined  the  refraction 
constants  of  a  number  of  organo-metallic  compounds  for  the  rays  Ha, 
H/3,  Hy,  and  D,  and  from  the  results  has  calculated  the  atomic  re- 
fractions of  the  metals.  The  results  for  the  line  Ha  are  tabulated 
below. 


Substance. 

Tenipera- 
tva*e. 

^      d 

/^Ha-  -  1 

^(/x„„2  +  2)d 

Atomic  refractions  of 
the  metals. 

From  ft. 

From  fi-. 

HgMe, 

HgEt. 

HgPho 

HgNO'a 

SbCla 

22-2° 

23-2 

22-7 

10-3 

16-4 

20-0 

14-0 

20-2 

20-0 

20-1 

25-2 

22-4 

26-2 

25-5 

19-1 

41-09 

56  -97 

114  -20 

36-0 

53-09 

54-67 

162  -61 

183  -94 

182-38 

179-95 

63-24 

99-75 

49-58 

71-32 

92-36 

23-96 
33-13 
64-39 
20-5 
32-24 
31-07 
93-96 
104  -48 
103  -64 
102  -04 
36-89 
58-51 
27-74 
41-73 
54-76 

23-29 
23-97 
26-80 
20-72 
23-69 
25-27 
31-51 
33-24 
31-61 
29-25 
23-04 
33-75 
29-98 
35-72 
26-36 

12-76 
12-81 
13-55 
11-66 
14-18 

sbPh,'!!!.'."]".! 

SbPhgClo 

PbKt4 

SuCl.    

SnMc4 

SnKt4.  •          •  •  • 

13-01 
17-70 
16  -18 
15-34 
13-74 
12  -89 
17-87 
15-70 
19-33 
14  -12 
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The  refraction  constants  of  mercurjdiplienyl  were  determined  in 
an  8*6  per  cent,  benzene  solution,  and  those  of  mercurous  nitrate  in 
13"9 — 21*22  per  cent,  nitric  acid  solutions.  Antimony  trichloride  was 
examined  in  13'5  and  22*05  per  cent,  benzene  solutions  respectively ; 
triphenylstibene  was  examined  in  a  19*7  per  cent,  benzene  solution, 
and  its  dichloride  in  18*4,  20'6,  and  22*5  per  cent,  benzene  solutions 
respectively.  The  constants  of  lead  acetate  and  stannous  chloride 
were  determined  in  38'5  and  63*9  per  cent,  aqueous  solutions  re- 
spectively. All  the  other  substances  were  examined  in  the  pure 
liquid  state  ;  the  molecular  weights  of  the  organo-metallic  compounds 
were  found  to  be  normal  by  cryoscopic  determinations  in  benzene 
solution.  Many  of  the  molecular  refractions  determined  by  the 
author  differ  considerably  from  those  given  by  Gladstone  {Phil. 
Trans.,  1870,  i,  9).  W.  J.  P. 

Constitution  of  Combined  Water  in  Organic  Salts.  By  B. 
KosMANN  (Ber.,  27,  1911 — 1912). — A  reply  to  Surawicz  (this  vol.,  ii, 
346),  in  which  the  author  claims  to  have  published  similar  conclu- 
sions in  the  year  1889,  these  being  deduced  from  the  "  theory  of 
hydration  "  proposed  by  him.  H.   G.  C. 

Constitution  of  Complex  Metallammonium  Bases.    By  X. 

KuRNAKOFF  (/.  Biiss.  CJiem.  Soc,  25,  693 — 746). — In  this  paper  the 
author  collates  and  discusses  in  detail  the  various  constitutions  which 
have  been  attributed  to  the  complex  metallammonium  bases.  He  is 
of  opinion  that  the  most  reasonable  formulae  for  the  salts  are  of  types 

such  as  M — a — CI,  M<^>C1,  M^ci^Cl,  &c.,  where   M   is   an   atom 

of  the  metal,  and  a  a  molecule  of  ammonia,  or  of  a  similar  compound. 

J.  W. 

Dimorphism  of  Potassium  Fluoroborate.  By  C.  Montbmartini 
(Gazzetta,  24,  i,  478 — 480). — On  adding  to  hydrofluoric  acid,  boric 
acid,  and  then  potassium  carbonate,  a  gelatinous  precipitate  falls ; 
this,  when  dried  at  100°,  is  converted  into  very  minute  crystals  of 
potassium  fluoroborate  belonging  to  the  cubic  system  and  showing  the 
octahedron  and  dodecahedron. 

The  small,  lustrous  crystals,  obtained  by  spontaneous  evaporation 
of  an  aqueous  solution  of  the  salt,  belong  to  the  orthorhombic  system, 
a:b:c  =  27898  :  1  :  1-2830.  W.  J.  P. 

Action  of  Potassium  Cyanide  on  Gold  and  on  some  other 
Metals  and  Minerals.  By  G.  A.  Goyder  (Chem.  News,  69,  262 — 
263,  268—270,  280— 281).— Minerals,  not  in  a  state  of  purity,  but  sufii- 
ciently  freed  from  associated  minerals  to  render  any  action  of  the  latter 
insignificant,  were  crushed  and  sifted  through  a  sieve  with  30  holes  to 
the  linear  inch  ;  10  parts  of  each  crushed  mineral  w^as  then  placed  in  a 
stoppered  bottle  with  100  parts  of  a  solution  containing  1  per  cent,  of 
91 '5  per  csnt.  potassium  cyanide.  The  bottles  were  protected  from  light, 
shaken  vigorously  six  times  at  intervals  of  an  hour,  and,  after  stand- 
ing all  night,  the  clear,  sujDernatant  liquid  was  examined  for  copper, 


INORGANIC  CHEMISTRY.  417 

and  for  free  potassium  cyanide,  with  the  following  results  expressed 

in  grains  per  gallon. 

Copper  Potassium  cyanide 

Mineral.                       dissolved.  remaining  in  solution. 

Azurite 1427  100-0 

Malachite 148-4  6*5 

Native  copper 159-6  122*6 

Copper  glance 43-6  O'O 

Copper  pyrites 33-6  364-0 

Iron  pyrites 4-5  628-5 

Quartz —  656*2 

Argentite  was  also  dissolved,  but  iron  and  zinc  sulphides  were  not. 
Cyanide  solutions  saturated  with  copper  minerals  did  not  dissolve 
gold.  Lead,  bismuth,  antimony,  arsenic,  tin,  cadmium,  and  mercury 
were  exposed  in  a  6  per  cent,  solution  of  potassium  cyanide,  and  were 
observed  to  dissolve  with  the  absorption  of  oxygen,  the  action  in 
some  cases  being  very  slow  ;  magnesium,  zinc,  aluminium  and  copper, 
and  cobalt,  nickel,  and  iron  reduced  by  hydrogen  or  carbonic  oxide, 
under  similar  circumstances,  dissolved  with  evolution  of  hydrogen, 
tlie  quantity,  in  the  case  of  copper,  approximating  to  the  change 
expressed  by  the  equation  Cua  +  4KCy  +  2H2O  =  CujCyz  +  2KCy 
-f-  2KH0  +  Ho.  But  neither  iron  nor  steel  wire  acted  on  potassium 
cyanide  or  aurocyanide.  Other  experiments  confirmed  the  views 
generally  entertained :  (1)  that  the  presence  of  oxygen  is  required  to 
effect  the  solution  of  gold,  &c.,  in  solutions  of  potassium  cyanide  ; 
(2)  that  under  the  influence  of  an  electric  current  such  solutions 
deposit  their  metallic  contents,  whilst  the  potassium  cyanide  gradu- 
ally undergoes  decomposition  into  potassium  and  ammonium  carbon- 
ates, and  that  if  the  current  is  interrupted,  the  gold  redissolves  as 
long  as  sufficient  potassium  cyanide  remains  in  solution. 

D.  A.  L. 

Action  of  Sodium  Peroxide  on  Iodine  and  on  Lead  Oxide. 

By  M.  HoEHNEL  (Arch.  Pharm.,  232,  222— 225).— When  iodine 
(4  parts)  is  mixed  with  sodium  peroxide  (10  parts)  and  the  mixture 
is  locally  heated,  an  action  begins  and  spreads  throughout  the  mass, 
a  mixture  of  sodium  hydrogen  periodate,  NasHglOe,  sodium  iodide, 
and  iodate  being  formed.  The  same  products  are  obtained  when 
sodium  iodide  is  heated  with  sodium  peroxide. 

When  lead  oxide  is  mixed  with  water,  and  sodium  peroxide  added 
until  the  mass  becomes  white,  sodium  metaplumbate,  NajPbOa  -h 
4H2O,  is  formed.  It  may  be  washed  with  50  per  cent,  alcohol,  and 
dried  over  oil  of  vitriol ;  it  is  white  and  crystalline  ;  water  decom- 
poses it,  yielding  at  first  a  yellow  acid  salt,  NaHPOg  +  3H2O,  but 
ultimately  lead  peroxide,  which  is  also  separated  on  treating  the 
product  with  dilute  acids.  The  author  has  obtained  good  results  by 
using  sodium  peroxide  for  oxidising  iron  pyrites,  but  all  crucibles  are 
attacked  during  the  process  ;  a  platinum  crucible  may  lose  0*05 — Ovl 
gram  at  each  operation.  A.  G.  B. 
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Solubility  of  Silver  Chloride,  Bromide,  and  Iodide  in  In- 
organic and  Organic  Solvents.  By  E.  Valexta  (Monatsh.,  15, 
249 — 253). — The  following  table  gives  tlie  results  obtained  by  the 
author. 


Solvent. 


r 
I 

NasS.Oa ^ 

I 

L 

r 

(NH4),S303 -j 

NaoSOa j 

(NH4)2S03 

(NH,)2C03 

NH3 { 

MgCl^ 

KCN 

NH4SCN s 

KSCN  

Ca(SCN)2 

Ba(SCN). 

Al2(SCN)6 

Thiocai'bamide 

Allylthiocarbamide ■< 


Concentration. 


1  :  100 

5  :  100 

10  :  100 

15  :  100 

20:  100 

1  :  100 

5  :  100 

10  :  100 

10  :  100 

20  :  100 

10  :  100 

10  :  100 

3  :  100 

15  :  100 

50  :  100 

5  :  100 


100  grams  of  solution  contain 
in  grams. 


AgCl. 


5 

100 

10 

100 

15 

100 

10 

100 

10 

100 

10 

100 

10 

100 

10 

100 

1 

100 

5 

100 

10 

100 

0-40 
2-00 
4-10 
5-50 
6-10 
0-57 
1-32 
3-92 
0-44 
0-95 
trace 
0-05 
1-40 
7-58 
0-50 
2-75 
0-08 
0-54 
2-88 
0-11 
0-15 
0-20 
2-02 
0-83 
0-40 
1-90 
3-90 


AffBr. 


0-35 
1-90 
3-50 
4-20 
5-80 


Agl. 


0-03 
0-15 
0-30 
0-40 
0-60 


0-04 

0-01 

0-08 

0-02 

trace 

trace 

6-55 

8-23 

0-21 

0-02 

2-04 

0-08 

5-30 

0-13 

0-73 

0-53 

0-03 

0-35 

0-02 

4-50 

0-02 

1-87 

0-79 

0-08 

0-008 

0-35 

0-05 

0-72 

0-09 

The  author  discusses  the  bearing  of  the  above  results  on  the  prac- 
tice of  photography.  E.  C.  R. 

Hydrobromide  of  Cupric  Bromide  and  a  Red  Cupric  Potas- 
sium Bromide.  By  P.  Sabatier  (Gompt.  rend.,  118,  1260 — 1263). 
— If  a  brown  aqueous  solution  of  cupric  bromide  is  mixed  with  a 
concentrated  solution  of  potassium,  or  calcium,  or  lithium  bromide,  a 
purple  solution  is  obtained  with  a  colour  and  absorption  spectrum 
similar  to  those  of  solutions  of  cupric  bromide  in  hydrobromic  acid 
(this  vol.,  ii,  352).     The  colour  disappears  in  dilute  solutions. 

The  view  that  the  purple  colour  is  due  to  the  formation  of  an- 
hydrous cupric  bromide  consequent  on  a  dehydrating  action  of  the 
hydrobromic  acid  or  alkali  bromide  is  untenable,  because  the 
colour  is  obtained  Avith  hydrobromic  acid  of  the  composition 
HBrjSHsO,  and  even  with  acid  of  the  composition  HBr,12H20  or 
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HBrjlBHaO.  Moreover,  tlie  solutions  in  the  concentrated  acid  lose 
their  colour  at  100°,  but  regain  it  on  cooling.  The  solutions  of  the 
anhydrous  bromide  in  absolute  alcohol  have  an  absorption  spectrum 
which  is  independent  of  the  proportion  of  bromide,  and  since  the 
green  hydrated  bromide  is  efflorescent,  it  is  unlikely  that  it  would 
exist  in  presence  of  anhydrous  alcohol ;  and,  moreover,  the  alcoholic 
solutions  when  heated  become  more  opaque,  without  any  change  of 
colour.  The  purple  mixtures  of  cupric  and  sodium  bromides  when 
concentrated  yield  green  crystals  of  the  hydrate,  CuBr2.4H20.  It 
would  seem  probable,  therefore,  that  the  red-brown  solutions  really 
contain  the  anhydrous  salt,  whilst  the  purple  solutions  contain  a 
hydrobromide  or  a  double  bromide. 

When  gaseous  hydrogen  bromide  is  passed  into  a  concentrated 
aqueous  solution  of  cupric  bromide,  black  crystals  of  the  anhydrous 
bromide  separate,  but  their  solubility  seems  afterwards  to  increase, 
and  if  the  purple  fuming  liquid  is  cooled,  it  deposits  black,  lustrous 
crystals  which  readily  decompose  with  evolution  of  hydrogen  brom- 
ide, and  which  most  probably  have  the  composition  CuBr2,IlBr,2HoO, 
although  the  results  of  analysis  agree  more  closely  with  the  formula 
3CuBr2,2HBr,6H20. 

When  the  mixed  solutions  of  bromides  are  concentrated,  they  yield, 
as  a  rule,  only  crystals  of  the  green  hydrated  cupric  bromide,  but  the 
author  has  succeeded  in  isolating  an  anhydrous  cupric  potassium 
bromide,  CuBr2,KBr,  in  deliquescent,  rhombic  lamellee,  which  are 
very  opaque  and  almost  black,  but  are  red  in  very  thin  layers.  The 
crystals  seem  to  be  monoclinic  with  the  faces  ^,  li\  g',  the  angle  p :  h' 
being  about  65°.  When  heated,  the  crystals  give  ofB  one-third  of 
their  bromine,  and  melt  to  a  black,  very  limpid  liquid  which  solidifies 
to  a  greyish  glass.  The  latter,  when  treated  with  water,  yields 
potassium  bromide  and  insoluble  cuprous  bromide.  C.  H.  B. 

Stability  of  Aqueous  Solutions  of  Mercuric  Chloride.     By 

E.  BuRCKER  (Gompt.  rend.,  118,  1345 — 1347). — The  author  has  made 
observations  similar  to  those  of  Vignon  and  Tanret  (this  vol.,  ii,  93) 
on  the  stability  of  aqueous  solutions  of  mercuric  chloride  containing 
1  part  of  the  salt  per  1000.  He  finds  that  ordinary  spring  water 
causes  immediate  decomposition  of  the  mercuric  chloride,  and  this 
decomposition  continues  under  the  combined  influence  of  air  and 
light,  and  the  inorganic  and  organic  substances  contained  in  the 
water  and  in  the  air.  Decomposition  stops  or  becomes  insignificant 
when  the  liquid  is  removed  from  the  action  of  air  and  light.  Solu- 
tions of  mercuric  chloride,  prepared  by  means  of  pure  distilled  water, 
alter  to  only  a  very  minute  extent,  even  when  exposed  to  air  and 
light.  C.  H.  B. 

Ternary  Alloys  containing  Aluminium.  By  C.  R.  A.  Wright 
(Proc.  Boy.  Soc,  55,  130 — 139;  compare  Abstr.,  1893,  ii,  522). — 
Cadmium  is  but  slightly  soluble  in  aluminium,  and  aluminium  prac- 
tically not  at  all  in  cadmium.  Tin,  however,  acts  as  a  solvent  to 
both  metals,  and  an  examination  of  the  ternary  alloys  that  it  forms 
with  them  shows  that  the  aluminium-cadmium-tin  critical  curve  is 
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depressed  as  regards  the  aluminium-lead-tin  one,  and  probably  also 
as  regards  the  aluminium-bismutli-tin  curve.  Alloys  of  aluminium 
and  lead  (or  bismuth),  with  antimony  as  solvent,  show  an  excrescence 
in  the  central  part  of  the  critical  curve,  due  to  the  separation  of  the 
difficultly  fusible  compound  SbAl.  The  same  reason  causes  an  ex- 
cresence  in  the  aluminium-lead-antimony  curve,  which  is  raised  with 
respect  to  the  zinc-lead-antimony  curve,  depressed  as  regards  the 
aluminium-lead-tin  one.  An  excresence  again  appears,  and  for  the 
same  reason,  in  the  aluminium- bismuth-antimony  curve,  which  is 
depressed  relatively  to  the  alaminium-lead-antimony  curve,  and,  like 
the  zinc- bismuth-antimony  curve,  exhibits  an  inward  depression  at 
the  point  aluminium  65*22,  bismuth  25*52,  antimony  926  per  cent., 
the  ratio  of  bismuth  to  antimony  corresponding  with  the  alloy, 
Sb^Bia.  C.  F.  B. 

Analysis  of  an  Ancient  Slag.  By  W.  Thomason  (Chem.  News, 
69,  303). — The  following  are  the  numbers  obtained  from  the  analysis 
of  a  sample  of  slag,  from  the  heaps  long  known  as  "  Dud  Dudley's 
slag,"  from  the  ISTetherton  district  of  Staffordshire. 

FeO.       FesOa.     MnO.       AlA-       CaO.       MgO.       K.O.      Na.O.       SiO.. 
41-90      7-92      0-20      15-82      2-24      1-73      1-15      0*72      28-15 

Total.  Sulphur     and        Phosphorus. 

99-83  0-024  0*424  per  cent. 

The  sample  was  vitreous  with  numerous  blow-holes,  and  was  evi- 
dently a  product  of  an  old  direct  process  when  the  siliceous  matter 
and  gangue  were  slagged  off  as  iron  silicate  without  the  addition  of 
lime.  D.  A.  L. 

Molecular  Changes  of  Carbon  and  Iron  accompanying  the 
Tempering  of  Steel.  By  G.  Charpt  (CompL  rend.,  118,  1258— 
1260). — The  author  has  compared  the  condition  of  the  carbon  as 
determined  by  Eggertz's  method  with  the  condition  of  the  iron  as 
indicated  by  the  rectilinear  break  in  the  curve  of  extension  under 
longitudinal  strain.  The  proportion  of  carbon  determined  in  this 
way  is  lower  the  harder  the  temper  of  the  steel.  Experiments  were 
made  with  a  number  of  bars  from  the  same  ingot  of  Siemens-Martin 
steel  containing  0-71  per  cent,  of  carbon.  These  bars  were  tempered 
by  different  methods,  and  their  physical  properties  and  the  proportion 
of  carbon  (by  Eggertz's  method)  were  determined.  When  the  bars 
were  heated  below  750°  there  was  no  change  in  the  condition  of  the 
carbon,  but  in  some  cases  there  was  partial  modification  of  the  iron, 
although  no  relation  could  be  traced  between  this  modification  and 
the  breaking  charge.  The  increased  resistance  of  the  steel  is  prob- 
ably due  to  change  in  its  mechanical  structure  as  shown  by  the 
fracture. 

When  the  steel  was  tempered  after  heating  above  740°,  the  iron 
and  carbon  showed  simultaneous  modification,  the  iron  being  com- 
pletely transformed  in  all  the  bars  that  showed  a  breaking  strain 
higher  than  82  kilos.  The  proportion  of  carbon  transformed  di- 
minished continuously  as  the  breaking  strain  rose  and  the  elongation 
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diminished.  Bars  with  a  breaking  strain  lower  than  90  kilos,  were 
readily  attacked  by  files  and  other  tools,  and  were  not  tempered  in 
the  proper  sense  of  the  word.  Hard  temper  is  accompanied  by  a 
high  breaking  strain  and  a  reduction  in  the  proportion  of  carbon  as 
determined  by  Eggertz's  method.  C.  H.  B. 

Potassium  Chlorochromate.  By  Gr.  Herfeldt  (J.^r.  Chem.,  [2], 
50,  93 — 94). — This  salt  is  best  prepared  by  dissolving  3  parts  of 
potassium  dichromate  in  4  parts  of  concentrated  hydrochloric  acid  by 
the  aid  of  a  gentle  beat.  Contrary  to  the  statement  of  Heinze,  the 
salt  does  not  lose  chlorine  at  lOO'* ;  this  does  not  occur  below  250°, 
and  even  after  some  hours'  heating  at  500 — 600°  about  8  per  cent,  of 
the  chlorine  remains  in  the  residue.  The  action  of  the  salt  on 
organic  compounds  is  an  oxidising  one.  An  attempt  to  prepare 
chlorochromic  anhydride  by  the  action  of  chromyl  chloride  on 
chromic  anhydride  is  described.  A.  G.  B. 

Alkali  Aurochlorides  and  the  separation  of  the  Alkalis.    By 

n.  Fasbender  {Chem.  Centr.,  1894,  i,  409—410;  from  Nederl.  Tijdschr. 
Pharm.,  6, 1 — 4). — Sodium  aurochloride,  NaCljAuCla  +  2H2O,  is  solu- 
ble in  water,  alcohol,  and  ether,  and  crystallises  from  all  these  solvents 
with  the  same  amount  of  water  of  crystallisation.  The  potassium 
salt  is  not  soluble  in  ether,  and  crystallises  from  alcohol  without 
water  of  crystallisation.  The  lithium  salt,  when  purified  by  washing 
with  ether,  contains  4H2O,  and  is  not  as  stable  as  the  sodium  or 
potassium  salts.  The  difference  in  solubility  of  these  salts  may  be 
employed  to  separate  sodium  and  potassium  chlorides.  Excess  of 
gold  chloride  should  be  avoided,  and  the  double  salts  must  be  dried 
at  100 — 110°  to  drive  oif  all  traces  of  acid,  as  these  tend  to  make  the 
potassium  salt  soluble  in  ether.  These  salts  can  also  be  employed  for 
separating  lithium  and  probably  rubidium  from  sodium  and  potas- 
sium. L.  T.  T. 


Mineralogical   Chemistry. 


Composition  of  Apophyllite.  By  C.  Friedel  (Compt.  rend.,  118, 
121^2 — 1237). — Gentil  found  that  apophyllite  from  Bou  Serdoun,  near 
Collo,  Algeria,  contained  no  fluorine,  and  the  author  confirms  this 
statement.  He  also  finds  that  this  apophyllite,  and  five  other  speci- 
mens from  widely  different  localities,  when  heated  to  redness  give 
off  water  which  has  an  alkaline,  and  not  an  acid,  reaction.  They 
contain  small  quantities  of  ammonia,  part  only  of  which  is  given  off 
on  heating  to  redness,  and  the  remainder  can  be  liberated  by  boiling 
with  soda  solution.  Pisani  has  found  that  nine  specimens  of  the 
mineral  from  different  localities  give  oft"  water  which  is  neutral  to 
test  paper,  whilst  only  one  specimen  ivohi  Feroe  gave  off  water  with 
an  acid  reaction. 
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Direct  ex  imiaation  of  several  specimens  for  flaorine  gave  negative 
results,  and  the  author  concludes  that,  contrary  to  usual  statements 
which  seen  to  bs  based  only  on  indirect  evidence,  this  element  is  not 
an  essential  constituent  of  apophyllite.  .C.  H.  B. 

New  Variety  of  Meteorite.  By  Gr.  HrNRrcHS  (Compt.  rend., 
118,  1418--1420). — The  crust  of  meteorites  is  usually  black,  whilst 
the  mass  of  the  stone  is  greenish,  the  black  crust  having  been 
produced  by  the  action  of  heat,  and  its  thickness  indicating  the 
depth  to  which  this  action  has  penetrated.  A  specimen  which 
recently  came  into  the  author's  possession  has,  on  the  contrary,  a 
white  crust  whilst  the  mass  of  the  stone  is  almost  black.  The  crust 
consists  of  calcium  sulphide,  CaS.  It  can  readily  be  produced 
artificially  by  holding  a  black  fragment  of  the  meteorite  perpendi- 
cularly in  a  blowpipe  flime  just  beyond  the  hottest  point. 

The  mass  of  the  meteorite  has  a  mean  composition  agreeing  closely 
with  the  pyroxene-tadjerite  described  by  Meanier.  Its  sp.  gr.  is  3'4i, 
It  contains  8  per  cent,  of  meteoric  iron,  two -thirds  of  which  is  in 
somewhat  large  grains,  troilite  in  quantity  almost  as  large  as  that  of 
the  iron,  and  pyroxene  and  peridote,  the  latter  being  pre-^ent  in 
larger  proportion  than  the  former.  0.  H.  B. 

Analysis  of  the  Metearic  Stone  from  Makariwa,  near 
Invercargill,  New  Zealand.  By  L.  Fletcher  (Proc.  Boy.  Soc, 
55,  142 — -145). — The  meteorite,  before  weathering,  contains  nickel- 
iron,  5"20;  olivine,  49"08  ;  enstatite,  3877  ;  troilite,  6*00 ;  schreiber- 
site,  0*64,  chromite,  031  per  cent.  Interest  centres  chiefly  in 
the  method  of  analysis,  which  is  to  be  described  in  full  in  the 
Mineralogical  Magazine.  A  separation  is  first  made  by  means  of 
a  magnet ;  but  as  the  metal  present  is  partly  oxidised,  it  is  neces- 
sary to  extract  the  unattracted  part  with  mercuric  ammonium 
chloride  (after  estimating  the  sulphur  and  phosphorus  in  it), 
heat  the  residue  to  a  dull  red  heat  in  a  current  of  hydrogen, 
and  again  extract  ;  metal  and  metallic  oxide  are  thus  removed. 
The  silicate  portion  is  only  slightly  affected  by  this  treatment,  but 
the  troilite  and  schreibersite  are  largely  affected,  and  it  is  neces- 
sary (by  estimating  the  sulphur  and  phosphorus  in  the  residue  after 
extraction)  to  allow  for  iron  and  nickel  that  have  passed  into  solu- 
tion from  these  minerals.  The  residue  is  then  extracted  three  times 
with  hydrochloric  acid  (sp.  gr.  1*06)  on  the  water  bath  ;  this  com- 
pletely destroys  the  olivine,  the  silica  of  which  is  then  removed  by 
extraction  with  aqueous  sodium  carbonate  containing  a  little  soda. 
Tlie  residual  undecomposed  silicate,  enstatite,  is  separately  analysed. 
Various  determinations  of  the  alkalis  were  also  made.         C.  F.  B. 

Analysis  of  Water  from,  the  Hot  Springs  of  Monte  Irone, 
Abano.  By  R.  Nasini  and  F.  Anderlini  {Oazzetta,  24,  i,  327—342). 
— A  number  of  springs  of  hot  water  are  found  at  Monte  Irone;  the 
temperature  of  the  water  is  not  the  same  at  all  the  sources,  but  the 
maximum  temperature  was  87°  on  a  cold  January  day.  The  water 
issues  accompanied  by  gas  which  contains  75  per  cent,  of  nitrogen, 
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11  of  carbonic  anhydride,  8 — 12  of  methane  and  other  hydrocarbons, 
and  1'7 — 2  per  cent,  of  hydrogen  sulphide.  The  water  is  slightly 
alkaline,  and  at  20°/4''  has  the  density  r0026.  The  quantities  ot  the 
various  dissolved  substances  are  given  in  the  following  table  in  parts 
per  10,000  by  weight. 


Substance. 

Parts  per 
10,000. 

Substance. 

Parts  per 
10,000. 

NaCl .. 

34-0294 
0-1165 
3 -0674 
0  •0^<40 
0  -8970 

12  -6310 
0  6639 

KCl 

1  -5332 

j;[IJ4Cl       

LiCl 

0-0128 

MpCU     

MffBr, 

0  -0973 

M'^1.,    

NaHCO, 

FeH2(C03)2 

AI2O3 

1 -  4824 

CaHsCCOs).. 

0  -0116 

CaS04 

0 -0015 

SiOo   

Total  solid  residue  dried  at  180=  =  53  -4850. 

Traces    of    organic    matter,    boric    acid,    strontium,    manganese, 
arsenic,  and  phosphoric  acid  are  also  present.  W.  J.  P. 


Physiological    Chemistry. 


Respiration  Apparatus,  by  F.  Hoppe-Seyler  (Zeit.physiol.  Ghem., 
19,  574—589)  ;  Respiration  m  Man,  by  E.  Laves  (ibid.,  590—602) ; 
Respiration  in  Cases  of  Diabetes  Mellitus,  by  W.  Weintraud 
and  E.  Laves  (ibid.,  6O0— 628) ;  Respiration  in  a  Dog  alter 
Extirpation  of  the  Pancreas,  by  the  same  {ibid.,  629 — C46). — The 
apparatus  used  in  the  investigations  above  quoted  is  one  adapted 
for  human  beings  on  the  principle  of  Eegnault's  well-known  one. 
Its  construction  is  illustrated  by  hgurcs.  In  a  normal  individual,  the 
average  figures  obtained  from  seven  experiments,  each  of  which  is 
given  fully,  are  the  following. 

Oxygen  used,  per  diem 400"7  litres 

„  per  kilo,  per  minute 4-107  c.c. 

Carbonic  anhydride  produced  per  diem  ....  324-5  litres. 
„                 „          per   kilo,    per 

minute 352  c.c. 

Respiratory  quotient 0857 

The  results  obtained  in  a  diabetic  patient  show  that  the  amount  of 
oxjgen  consumed  is  about  the  same  as  in  a  healthy  individual ;  the 
respiratory  quotient  is  a  little  lower.  The  ac  ministration  of  carbo- 
hydrate food,  selected  so  as  to  cause  no  correpponding  output  of 
sugar  in  the  urine^  causes  an  increase  in  the  production  of  carbcnio 
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anhydride  and  a  rise  of  the  respiratory  quotient  as  in  the  case  of 
healthy  individuals. 

Jn  the  dog,  no  noteworthy  differences  in  the  respiratory  exchange 
Tvere  observable  after  extirpation  of  the  pancreas.  W.  D.  H. 

Estimation  of  the  Acidity  of  the  Stomach.  By  P.  Mohb 
(Zeit,  physiol.  Ghem.,  19,  647 — 650). — A  few  experiments  are  recorded 
in  which  G.  Topfer's  method  of  estimating  the  acidity  of  the  con- 
tents of  the  stomach  (this  vol.,  ii,  262)  was  used.  They  show  that 
the  method  is  trustworthy.  W.  D.  H. 

Lymphagogues.  By  E.  H.  Stabling  (/.  Physiol,  17,  30—47). — 
The  formation  of  lymph  is  considered  by  Heidenhain  to  be  due  to  a 
process  of  secretion  by  the  endothelial  cells  of  the  vascular  wall ; 
and  lymphagogues  are  substances  which  cause  an  increased  flow  of 
Jymph.  These  may  be  divided  into  two  classes;  the  first  class 
includes  substances  like  peptone  and  leech  extract,  which  cause  an 
increased  flow  of  more  concentrated  lymph ;  the  blood  plasma  is 
diminished  both  in  quantity  and  concentration.  The  second  class 
includes  sugar,  salt,  and  other  crystalloids  ;  they  cause  an  increased 
flow  of  more  watery  lymph;  the  blood  at  the  same  time  becomes 
more  watery  aho,  so  that  the  excess  of  lymph  is  derived  from  the 
tissues. 

An  examination  of  the  experiments  on  which  these  views  rest  has 
led  the  author  (/.  FhysioL,  16,  224)  to  hold  that  lymph  formation  is 
not  a  vital  secretory  process,  but  that  it  can  be  explained  by 
mechanical  factors,  diffeience  of  blood  pressure,  &c. ;  and  the  present 
paper  is  devoted  to  a  fuller  exposition  of  this  view  with  fresh  ex- 
periments in  wbich  lymphagogues  of  both  classes  were  used.  It  is 
held  that  the  differences  in  lymph  flow  can  all  be  explained  as  due  to 
differences  in  intracapillary  pressure  and  permeability  of  the  vessel 
walls.  An  important  point  strongly  insisted  on,  is  that  arterial 
pressure  is  no  measure  of  intracapillary  pressure,  but  must  be  con- 
sidered in  relation  to  the  pressures  in  the  outlet  from  the  capillary 
area,  that  is,  in  the  veins. 

Members  of  the  second  class  of  lymphagogues  on  injection  into 
the  blood  attract  water  from  the  tissues  and  cause  a  condition  of 
hydrsemic  plethora  with  increased  capillary  pressure.  The  increased 
lymph  flow  from  the  thoracic  duct  is  due  to  the  increased  pressure  in 
the  abdominal  capillaries. 

Members  of  the  fii^st  class  of  lymphagogues  are  really  poisons 
which  affect  injuriously  (1)  the  endothelial  cells  of  the  capillaries, 
especially  in  the  liver,  increasing  their  permeability  ;  (2)  the  mus- 
cular walls  of  the  blood  vessels,  especially  in  the  splanchnic  area, 
producing  vascular  dilatation ;  and  (3)  the  heart  muscle.  The 
increased  lymph  flow  is  almost  entirely  due  to  the  increased  permea- 
bility of  the  hepatic  capillaries.  W.  D.  H. 

Physiological  and  Therapeutic  Effects  of  the  Homologues  of 
•   Quinine.     By  E.  Grimaux,  Laborde,  and  Bourru  (Cornet,  rend.,  118, 
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1303 — 1306). — The  authors  have  investigated  the  toxic  and  thera- 
peutic effects  of  cupreine,  Ci9H2iN20'OH,  quinine  (methylcupreine), 
CigHoiNaO'OMe,  and  their  higher  homologues  up  to  and  including 
amylcupreine.  Both  toxic  and  therapeutic  effects  increase  with 
the  molecular  weight.  Ethylcupreine  is  a  more  powerf al  febrifuge 
than  quinine,  and  propylcupreine  may  be  useful  in  cases  of  high 
fever,  but  its  toxic  action  is  so  powerful  that  it  can  only  be  adminis- 
tered in  small  doses.  C.  H.  B. 


Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Influence  of  Fluorine  Compounds  on  Beer  Yeast.  By  J. 
Effront  (Compt.  rend.,  118, 1420 — 1428). — The  author  has  compared 
the  chemical  effects  of  ordinary  yeasts  and  of  yeasts  inured  to  the 
action  of  fluorine  compounds  (this  vol.,  ii,  62).  For  a  given 
quantity  of  alcohol  formed,  the  quantity  of  carbonic  anhydride 
liberated  is  always  distinctly  higher  with  the  ordinary  yeast.  For  a 
given  quantity  of  glucose  decomposed,  the  quantity  of  alcohol  formed 
is  distinctly  higher,  and  the  quantity  of  glycerol  and  succinic  acid 
lower,  with  the  yeast  inured  to  fluorine  compounds  than  it  is  when 
ordinary  yeast  is  employed.  C.  H.  B. 

Constituents  of  the  Tissues  of  Fungi.  By  E.  Winteeslein 
(Zeit.physiol.  Ghem.,  19,  521 — 562). — In  this  research,  numerous  mem- 
bers of  the  fungus  group  were  investigated  by  methods  similar  to 
those  employed  by  E.  Schulze.  The  chief  constituent  is  undoubtedly  a 
substance  which  resembles  cellulose,  and  in  some  of  its  properties  the 
true  cellulose  of  Schulze  (this  vol.,  ii,  250)  ;  hemicellulose  appears 
to  be  present,  and  can  be  extracted  by  means  of  hot,  dilute  acids. 
The  fungus-cellulose  ("  Pilzcellulose  ")  of  de  Bary  is  a  mixture  of 
cellulose  with  some  nitrogenous  substance,  which,  however,  is  not 
prote'id  in  nature.  Full  references  are  given  to  previous  work  on  the 
subject.  W.  D.  H. 

Alkaline  Reaction  during  Assimilation  in  Aquatic  Plants. 

By  O.  LoEvv  (Ghem.  Gentr.,  65,  i,  510;  from  Flora,  11,  419).— Ac- 
cording to  Hassack,  the  alkalinity  produced  by  various  aquatic  plants 
is  due  to  the  hydrogen  calcium  carbonate  in  the  nutritive  solutions,  and 
the  production  of  normal  carbonate,  due  to  a  separation  of  alkali  by 
the  plant.  The  author,  however,  in  the  case  of  elodea,  observed  that 
not  only  solutions  containing  calcium  hydrogen  carbonate  became 
alkaline,  bat  also  those  containing  calcium  nitrate.  This  was  not  due 
to  ammonium  carbonate,  as  no  ammonia  was  present.  Elodea  also 
gradually  reddened  a  solution  of  phenol phthalein  in  distilled  water, 
and  in  eight  hours  calcium  could  be  detected  in  the  solution  ;  organic 
matter  was  also  detected.     It  is   concluded  that  the   reddening   of 
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phenolphthalein  is  caused  either  by  some  organic  calcium  compound, 
or  that  calcium  carbonate  is  held  in  solution  in  a  colloidal  state  by 
the  separated  organic  matter,  and  that  this  has  the  power  of  redden- 
ing phenolphthalein.  A  similar  result  -was,  in  fact,  obtained  by 
shaking  a  warmed  solution  of  calcium  hydrogen  carbonate  with  some 
gum  arabic  and  phenolphthalein  in  a  capacious  flask  until  the  loosely 
combined  carbonic  anhydride  had  separated.  N.   H.  M. 

Oats  Manured  with  Ammonium  Sulphate.  By  C.  Mituakev 
(Chem.  Centr.,  65,  i,  560;  from  Inaug,  Diss.,  Leipzig,  1892). — Exclu- 
sive nitrogenous  manuring  increased  the  proteids  and  lowered  the 
quantity  of  fat  and  non-nitrogenous  extract  of  the  grain.  The 
varieties  of  oats  which  gave  the  greatest  yield  had  larger  grains,  but 
were  poorer  in  proteids  than  the  other  varieties.  Heavy  grains  are 
richer  in  proteids  than  light  grains.  The  small  grains  produced 
on  rich  soil  are  richer  in  proteids  than  the  larger  grains,  whilst  in  the 
case  of  poor  soil  the  reverse  holds  good.  Increase  in  amount  of 
proteid  goes  with  decrease  of  fat  and  non-nitrogenous  extract. 

N.  H.  M. 


Analytical   Chemistry. 


Electrolytic   Estimation  of  the  Halogens.    By  G.  Von  i  man n 

(Monatsh.,  15,  280 — 284). — A  dense  reguline  deposit  of  silver  haloid  is 
obtained  when  a  halogen  is  deposited  on  a  weighed  silver  plate  from  an 
alkaline  solution.  The  solution  of  the  halogen  is  mixed  wdth  a  few 
grams  of  alkali  tartrate  and  10  per  cent,  sodium  hydroxide  solution, 
and  subjected  to  a  current  of  2  volts  and  0'03 — 0*07  ampere.  A 
platinum  cathode  is  employed,  and  an  anode  of  pure  silver.  The 
end  of  the  electrolysis  is  determined  when  a  new  anode  placed  in 
the  solution  does  not  gain  in  weight.  The  anode  after  being  removed 
from  the  solution,  is  washed  with  water,  and  then  with  alcohol,  and 
dried  over  a  Bunsen  burner  ;  finally  it  is  heated  until  the  silver  haloid 
darkens  or  melts,  and  is  then  allowed  to  cool,  and  weighed.  If  a 
very  accurate  estimation  is  required,  it  is  necessary  at  the  end  of  the 
operation  to  substitute  a  platinum  electrode  for  the  silver  anode, 
and  again  pass  the  current  for  one  hour,  in  order  to  deposit  the  small 
quantity  of  silver  which  is  dissolved. 

The  results  obtained  by  the  author  with  potassium  iodide  are  satis- 
factory. The  iodine  in  a  solution  as  iodate  may  also  be  determined 
by  this  method.  E.  C.  R. 

Detection  of  Traces  of  Chlorine.  By  A.  Villiers  and  M. 
Fayqlle  {Gompt.  rend.,  118,1413 — 1414). — The  sensitiveness  of  the 
reaction  previous^  described  (this  vol.,  ii,  396)  varies  considerably 
with  different  specimens  of  aniline,  and  is  highest  when  the  aniline 
contains   small  quantities  of  toluidine.     By  using  orthotoluidine  in 
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place  of  ainline  (loc.  cit.),  an  intense  blue  coloration  is  obtained, 
becoming  violet-red  on  heating  or  after  some  time.  The  reaction  is 
very  distinct  with  as  little  as  O"!  milligram  of  chlorine. 

When  bromine  is  present,  if  orthotokiidine  is  used  alone,  it  has  the 
disadvantage  that  the  precipitate  produced  by  the  bromine  does  not 
remain  perfectly  Avliite.  This  difficulty  is  removed  by  employing  as 
the  I'eagent  a  mixture  of  a  saturated  aqueous  solution  of  aniline 
(100  C.C.),  saturated  aqueous  solution  of  orthotoluidine  (20  c.c),  and 
glacial  acetic  acid  (30  c.c).  So  long  as  the  reagent  is  in  excess,  no 
bromotoluidine  is  formed,  but  the  bromine  is  converted  into  the  stable 
and  perfectly  white  bromaniline. 

The  action  of  chlorine  on  orthotoluidine  in  acid  solution  seems  to 
be  a  rapid  and  easy  method  of  preparing  safranines. 

Chlorine  water  may  be  used  as  a  test  for  the  presence  of  toluidine 
in  aniline  ;  if  tbe  latter  is  pure,  the  coloration  will  be  brownisli,  but 
if  the  former  is  present  in  not  too  small  quantity,  the  coloration  will 
be  tirst  blue  and  then  violet.  C.  H.  B. 

Estimation  of  Chlorides   ia   Products  of  Organic    Origin. 

By  G.  Meillere  (/.  Pharm.,  [5],  29,  497— 499).— When  chlorine  has 
to  be  estimated  in  organic  products,  it  is  necessary  to  burn  off  the 
organic  matter,  but  this  always  causes  an  appreciable  loss  of 
chlorine. 

The  author  recommends  the  following  process.  The  substance 
(urine,  for  instance)  is  mixed  with  an  equal  bulk  of  20  per  cent,  solu- 
tion of  calcium  nitrate  and  evaporated  to  dryness  in  a  flat-bottomed 
platinum  dish  ;  a  slight  elevation  of  temperature  suffices  to  com- 
pletely burn  off  the  carbonaceous  matter.  The  residue  when  treated 
with  water  yields  a  filtrate  which  is  free  from  phosphates  ;  to  this  a 
drop  of  solution  of  tropaeolin  is  added,  and  then  dilute  sulphuric  acid 
to  acid  reaction.  A  little  powdered  chalk  is  now  added  to  decolorise 
the  liquid,  and  the  chlorine  is  titrated  with  silver  nitrate,  using 
potassium  chromate  as  indicator.  It  is  advisable  to  make  a  blank 
experiment.  L.  de  K. 

Separation  of  Chlorine  from  Bromine.  By  R.  Excel  (Gompt. 
rend.,  118,  1263 — 1265). — 1  to  2  grams  of  the  substance  is  dissolved 
in  150— 200  c.c.  of  water,  mixed  with  3  to  5  grams  of  ammonium  per- 
sulphate, and  heated  at  70 — 80°.  A  current  of  air  is  passed  into  the 
liquid  for  about  an  hour  in  order  to  remove  the  bromine,  which  is 
best  collected  in  a  solution  of  sulphurous  acid  and  estimated  as  silver 
bromide.  It  is  not  advisable  to  collect  the  bromine  in  potassium 
iodide  solution,  since  small  quantities  of  ozone,  or  possibly  of  persulph- 
uric  anhydride,  may  be  given  off.  Under  the  conditions  specified,  the 
quantity  of  chlorine  liberated  from  solutions  of  chlorides  is  very 
minute,  and  probably  does  not  exceed  0"1  milligram. 

Iodine  can  also  be  separated  by  means  of  ammonium  persulphate, 
the  cold  liquid  being  mixed  with  sodium  acetate  and  the  persulphate, 
and  the  iodine  removed  by  means  of  carbon  bisulphide.  Under  these 
conditions,  no  trace  of  bromine  or  chlorine  is  liberated. 

C.  H.  B. 
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Detection  of  Hydrobromic  acid.  By  A,  Villi krs  and  M. 
Favolle  {Gompt.  rend.,  118,  1265— 1268).— The  well-known  method 
of  detecting  bromides  in  presence  of  iodides,  bj  liberating  the  two 
halogens  successively  by  gradual  addition  of  chlorine  v/ater,  gives  un- 
satisfactoiy  results,  owing  partly  to  the  fact  that  some  bromine  is 
liberated  while  iodides  still  remain  undecomposed,  and  partly  to  the 
formation  of  iodine  bromide.  The  brown  coloration  following  the 
violet  cannot  be  distinctly  recognised  when  the  quantity  of  bromine 
present  is  less  than  one-tenth  of  the  quantity  of  iodine.  In  complete 
absence  of  iodine,  however,  a  very  distinct  yellow  coloration  is  im- 
parted to  carbon  bisulphide  by  1  milligram  of  bromine. 

In  order  to  remove  iodine,  the  liquid,  which  should  be  free  from 
nitric  acid,  is  mixed  with  an  excess  of  ferric  chloride  solution  contain- 
ing no  free  chlorine.  About  5  c.c.  of  a  half-normal  solution  should 
be  added  for  every  0*1  gram  of  iodine  supposed  to  be  present.  The 
liquid  is  evaporated  to  dryness  on  a  water  bath,  and  heated  for  an 
hour  or  two,  in  order  to  ensure  complete  volatilisation  of  the  iodine. 
The  residue  is  dissolved  in  a  small  quantity  of  water,  the  iron  preci- 
pitated by  means  of  an  alkali,  and  the  filtrate  acidified  with  hydro- 
chloric acid  and  treated  with  chlorine  water  and  carbon  bisulphide. 

In  the  ordinary  course  of  an  analysis,  it  would  be  best  to  operate  on 
♦•he  precipitate  of  silver  haloid  salts,  hydrocyanic  acid  having  been 
previously  removed  (this  vol.,  ii,  396).  The  silver  precipitate  is 
heated  with  hydrogen  sulphide,  and  the  liquid  concentrated  after 
removal  of  the  excess  of  the  gas. 

In  order  to  detect  bromine  in  iodine,  the  halogens  must  first  be 
converted  into  the  hydracids  by  treatment  with  hydrogen  sulphide  in 
presence  of  water.  C.  H.  B. 

Estimation  of  Iodine.  By  A.  Villiers  and  M.  Fayolle  {Gompt. 
rend.,  118,  1332 — 1335). — The  solution,  which  must  be  free  from 
nitric  acid,  is  mixed  with  ferric  chloride  solution  containing  no  free 
chlorine  (5  c.c.  of  a  half-normal  solution  for  every  0*1  gram  ofiodiue), 
and  agitated  with  carbon  bisulphide.  The  latter  is  then  drawn  off, 
and  a  fresh  quantity  is  added  and  agitated  with  the  liquid,  the  pro- 
cess being  repeated  until  the  carbon  bisulphide  remains  colourless. 
As  a  rule,  four  washings  suffice.  The  several  quantities  of  the 
bisulphide  are  mixed,  washed  with  a  little  water  to  remove  any  traces 
of  ferric  chloride,  and  the  iodine  estimated  with  sodium  thiosulphatc 
solution. 

A  convenient  form  of  apparatus  for  extracting  with  carbon  bisulph- 
ide and  washing  the  latter,  consists  of  two  cylindrical  bulbs  separated 
by  a  stop-cock.  The  upper  end  of  one  bulb  is  fitted  with  a  glass 
stopper,  and  the  lower  end  of  the  other  is  provided  with  a  second 
stop-cock. 

The  chlorine,  bromine,  and  iodine  may  be  precipitated  as  silver 
salts,  which  are  then  decomposed  by  means  of  hydrogen  sulphide  and 
the  excess  of  the  latter  expelled,  the  filtrate  being  treated  in  the 
manner  described.  C.  H.  B. 
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Detection  of  Iodine  in  Urine.  By  H.  Sandlund  (Arch.  Pharm., 
232,  177 — 183). — Of  the  methods  recommended  for  the  detection  of 
iodine  in  urine  (see  Neubauer  and  Vogel,  "  Harnanalyse  ")  the  author 
finds  the  following  to  be  the  most  delicate  and  trustworthy  :  To  5  c.c. 
of  the  urine  there  are  added  successively  1  c.c.  of  sulphuric  acid 
(1  :  4),  1 — 8  drops  of  dilute  sodium  nitrite  solution  (1  :  500),  and 
carbon  bisulphide  or  chloroform ;  after  agitation,  the  solvent  will  be 
coloured  rose-red  by  a  smaller  proportion  of  iodine  than  0*001  per 
cent.  ;  indeed,  if  a  comparison  with  a  tube  containing  urine  known 
to  be  free  from  iodine  be  made,  as  little  as  0*00000765  gram  of  iodine 
in  5  c.c.  of  urine  can  be  detected  by  this  test. 

The  two  methods  which  the  author  has  devised  for  the  quantitative 
estimation  of  iodine  in  urine  are  as  follows,  the  second  being  recom- 
mended for  very  small  quantities  of  iodine,  on  account  of  the  fact  that 
filtration  is  avoided:  1. —  25 — 50  c.c.  of  the  filtered  urine  is  acidified 
with  nitric  acid,  and  sufficient  silver  nitrate  is  added  to  precipitate 
all  the  iodine;  after  half-an-hour's  digestion,  the  precipitate  is  col- 
lected, washed,  and  transferred,  with  the  paper,  to  a  flask,  in  which 
it  is  heated  with  water  (8  c.c),  hydrochloric  acid  of  sp.  gr.  1*124 
(4  c.c),  and  zinc  dust  (2  grams).  \Vhen  reduction  is  complete,  the 
contents  of  the  flask  are  filtered  into  a  distillation  flask,  and  the 
filtrate  is  distilled  with  ferric  chloride  (3 — 4  grams),  the  distillate 
being  received  in  a  solution  of  potassium  iodide,  and  the  iodine 
titrated  with  a  solution  of  sodium  thiosalphate  (N'/50  or  N/100)  in 
the  usual  way.  2. —  25 — 50  c.c.  of  urine  (or  more  if  the  iodine  content 
be  very  low)  is  evaporated  to  dryness  in  a  platinum  dish  with  sodium 
carbonate  (0*25 — 0*5  gram)  ;  the  residue  is  ignited  to  burn  off  organic 
matter,  dissolved  in  water,  and  the  solution,  after  being  acidified  with 
hydrochloric  acid,  is  distilled  with  ferric  chloride  ;  the  iodine  is  then 
determined  in  the  manner  described  above.  A.   G.  B. 

Estimation  of  Nitric  acid.  By  Baeill^  (/.  Pharm.,  [5],  29, 
441 — 444). — The  author,  remarking  on  an  article  by  Henry  (tliis 
vol.,  i,  252),  states  that,  as  long  ago  as  1878,  he  had  proposed  the 
use  of  the  nitrometer  for  the  estimation  of  nitrates  in  potable  waters. 

L.   DE  K. 

Application  of  Sodium  Peroxide  in  Analysis.  By  O.  Kassner 
(Arch.  Pharm.,  232,  226— 240).— The  author  has  detected  ozone  in 
the  oxygen  which  is  evolved  when  sodium  peroxide  is  dissolved  in 
water,  and  attributes  the  activity  of  sodium  peroxide  as  an  oxidising 
agent  to  its  presence.  When  sodium  peroxide  is  added  to  a  solution 
of  uranyl  nitrate,  the  yellow  precipitate,  which  is  at  first  formed,  re- 
dissolves,  and  from  the  solution  Fairley's  sodium  peruranate  may  be 
precipitated  by  alcohol.  Whilst  chromium  hydroxide  readily  passes 
into  solution  as  sodium  chromate  (Haussermann,  Abstr.,  1893, 
ii,  471),  manganous  hydroxide  is  only  oxidised  to  the  hydrated  per- 
oxide, and  ferrous  hydroxide  to  feri'ic  hydroxide.  Upon  these  facts, 
the  author  ba.ses  a  pjocess  for  separating  chromium  from  manganese 
and  iron  which  is  obvious  (compare  Clark,  Trans.,  1893,  1079).  If 
sodium  peroxide  is  substituted  for  a  mixture  of  sodium  carbonate  and 
potassium  nitrate  as  an  oxidant  for  manganese  oxides,  an  excess  must 
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be  avoided,  otherwise,  on  dissolving  tlie  product  in  waler,  tlie  man- 
ganate  will  le  leduced  by  this  excess.  Sodium  peroxide  may  be 
substituted  for  hydrogen  dioxide  in  the  method,  described  by  G. 
Kassner  (Abstr.,  1891,  245),  which  may  be  applied  for  the  estimation 
of  potassium  ferricyanide.  Cobalt  is  precipitated  as  black  sesqui- 
oxide  by  sodium  peroxide,  but  nickel  remains  as  the  green  hydroxide ; 
neither  metal  is  precipitated  by  this  reagent  from  a  potassium  cyanide 
solution.  Mercury,  gold,  and  silver  salts  are  reduced  to  the  corre- 
sponding metals  by  sodium  peroxide;  but  the  solutions  of  chloro- 
platinic  and  chloropalladious  acids  are  not  reduced,  since  their  sodium 
salts  appear  to  be  stable  ;  solutions  of  platinic  and  palladious  chloride, 
obtained  by  adding  silver  nitrate  to  the  acids,  are,  however,  reduced. 

For  the  quantitative  separation  of  antimony,  tin,  and  arsenic, 
sodium  peroxide  maybe  applied  as  follows.  The  mixed  sulphides  are 
stirred  with  about  30  c.c.  of  water,  and  sodium  peroxide  is  added  by 
degrees,  until  a  small  portion  no  longer  gives  a  coloured  precipitate 
on  the  addition  of  dilute  sulphuric  acid.  The  whole  is  then  trans- 
ferred to  a  silver  crucible,  evaporated  to  dryness,  and  kept  in  fusion 
for  some  time.  The  melt  is  treated  with  aqueous  alcohol  (3  :  1),  and 
the  undissolved  sodium  pyroantimonate  collected  on  a  filter  and 
weighed  as  antimonyl  antimonate.  After  the  alcohol  has  been  evapo- 
rated from  the  filtrate,  this  is  acidified  with  dilute  sulphuric  acid,  the 
precipitated  stannic  acid  is  dissolved  by  caustic  soda,  and  carbonic 
anhydride  is  passed  through  the  solution  to  incipient  precipitation; 
ammonium  chloride  is  then  added,  and  the  solution  heated  for  halt' 
an  hour  to  completely  precipitate  the  stannic  oxide,  which  is  weighed 
as  usual.  The  arsenic  is  piecipitated  from  the  second  filtrate  by 
magnesia  mixture. 

Qualitatively,  the  method  may  be  modified  by  testing  a  small  portion 
of  the  oxidised  mixture  (care  having  been  taken  that  all  the  sodium 
peroxide  has  been  previously  decomposed  by  boiling)  for  antimony 
by  adding  a  little  of  the  liquid  to  some  acidified  potassium  iodide 
solution  ;  if  antimony  be  present,  it  will  be  separated  on  adding 
alcohol  after  a  somewhat  prolonged  digestion  with  sodium  peroxide. 

A.  G.  B. 

Separation  of  the  Alkalis  by  means  of  their  Aurochlorides. 

By  R.  Fasbekdek  {Chem.  Centr.,  1894,  i,  409— 410).— See  this  vol., 
ii,  421). 

A  Test  for  Copper.  By  P.  Sabatier  (Chem.  Centr.,  1894,  i,  G57 ; 
from  Bev.  intern,  falsif.,  7,  101 ;  compare  this  vol.,  ii,  352). — If  con- 
centrated hydrobiomic  acid  is  added  to  a  concentrated  solution  of 
cupric  bromide,  a  violet-red  hydrobromide  is  formed,  which  is  but 
felightly  affected  by  heating  the  solution,  but  is  decomposed  by  dilu- 
tion with  water,  with  production  of  a  blue  coloration.  If  a  solution 
containing  a  copper  salt  is  added  to  1  c.c.  of  concentrated  hydro- 
bromic  acid,  a  purple  coloration  is  produced  if  much  copper  is  present, 
a  lilac  coloration  if  little.  0*1  milligram  copper  may  be  recognised 
by  this  test.  A  mixture  of  solid  potassium  bromide  and  con- 
centrated phosphoric  acid  may  be  substituted  for  the  hydrobi-omic 
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acid.     The  mixture  should  be  slightly  warmed,  the  coloration  appear- 
insr  on  coolin^jf.  L.  T.  T. 

Estimation  of  Mercury  in  Presence  of  loiine.  By  Francois 
(/.  Fharm.,  [5],  29,  493— 497).— T tie  author  has  proved  that 
although  mercuric  iodide  is  not  completely  decomposed  by  heating 
with  calcium  oxide,  it  is  when  ignited  with  soda-hme.  The  analysis 
is  conducted  as  usual,  in.  a  combustion  tube,  a  little  oxalic  acid  being 
added  to  the  mixture  to  yield  a  current  of  hydrogen,  which  will  assist 
in  expelling  the  mercurial  vapour.  The  soda-lime,  which  should  have 
little  tendency  to  fuse,  is  best  prepared  by  slaking  4  parts  of  calcium 
oxide  with  1  part  of  sodium  hydroxide  dissolved  in  4  parts  of  water, 
and  igniting  the  product.  If  it  be  desired  to  estimate  the  iodine 
also,  the  contents  of  the  tube  should  be  transferred  to  a  generating 
flask,  the  delivery  tube  of  which  dips  into  a  test  glass  containing  a 
solution  of  silver  nitrate.  After  first  adding  some  water  to  slake  the 
lime,  nitric  anid  is  very  gradually  added  until  the  mass  has  dissolved  ; 
the  traces  of  iodine  which  escape  are  absorbed  by  the  silver  solution. 
The  liquid  is  then  filtered,  and  the  filter,  after  baing  moistened  with  a 
few  drops  of  sulphurous  acid,  is  well  washed.  Any  free  iodine  in  the 
filtrate  is  cautiously  reduced  by  adding  a  little  more  sulphurous  acid, 
and  the  iodine  is  then  precipitated,  using  the  silver  nitrate  solution 
from  the  test-glass.  The  results  obtained  by  the  author  are  very 
satisfactory.  L.  de  K. 

Volumetric  Estimation  of  Gold.  By  G.  Franzeschi  (Chem. 
CeMtr.,  1894,  i,  657;  from  Bull  Ghim.  Farmac,  1894,  ^o.  2).— Excess 
of  decinormal  potassium  oxalate  is  added  to  the  solution  contain- 
ing the  gold  salt,  the  whole  boiled  for  a  few  minutes,  and  then  allowed 
to  cool.  The  precipitated  gold  is  collected,  and  the  filtrate  (to  which 
1  c.c.  of  dilute  sulphuric  acid  is  added)  is  warmed  and  titrated  with 
decinormal  potassium  permanganate,  1  c.c.  of  decinormal  potassium 
oxalate  destroyed  represents  0*0063  gram  of  gold.  The  gold  solution 
must  not  contain  free  hydrochloric  acid.  L.  T.  T. 

Separation  and  Estimation  of  Small  Quantities  of  Methylic 
and  Ethylic  Alcohols.  By  L.  Prunier  (/.  Pharm.,  [5],  29,  407 — 
410). — After  the  isolated  alcoholic  liquid  has  been  treated  with  con- 
centrated hydriodic  acid  to  convert  the  alcohols  into  the  corresponding 
haloid  salts,  the  liquid  is  shaken  with  pure  chloroform  ;  or  it  may  be 
distilled,  and  the  first  portions  condensed  in  a  receiver  containino' 
chloroform.  After  removing  free  acid  by  shaking  with  aqueous  pot- 
ash, the  chloroform  is  agitated  with  a  solution  of  silver  nitrate  and  a 
little  moist  silver  oxide,  which,  after  some  time,  will  cause  a  pre- 
cipitate of  silver  iodide.  This  is  washed,  first  with  ammonia,  and 
then  with  nitric  acid,  and  weighed.  If  ethylic  alcohol  alone  ])e 
present,  its  amount  may  be  at  once  calculated  from  the  weight  of  the 
silver  iodide ;  but  if  both  alcohols  are  present,  their  total  amount 
must  be  ascertained  from  the  specific  gravity  of  the  distillate,  and 
their  respective  amounts  calculated  from  the  amount  of  silver  iodide 
obtained. 
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The  presence  of  methylic  alcohol  may  be  suspected  when  tlie 
chloroformic  solution  of  the  hydriodides  boils  below  61"^,  also  by  the 
alcohol  yielding  formic  acid  on  oxidation.  Ethylic  alcohol,  on  the 
other  hand,  may  be  approximately  estimated  by  determining  the 
amount  of  iodoform  it  yields.  L.  de   K. 

lodometric  Estimation  of  ^-Naphthol.  By  F.  W.  Kuster 
(Ber.,  27,  1905— 1909).— The  iodometric  method  of  estimating 
/D'-naphthol,  described  by  Messinger  and  Vortmann  (Abstr.,  1890, 
1473),  only  gives  accurate  results  when  the  concentration  of  the 
/:?-naphthol  solution  is  approximately  constant,  the  amount  of  iodine 
fixed  undergoing  considerable  variation  when  this  is  not  the  case.  In 
order  to  determine  the  amount  of  y8-naphthol  in  solutions  containing 
from  O'l — 0"5  gram  per  litre,  the  author  made  a  large  number  ol: 
determinations  with  known  and  varying  quantities  of  ^-naphtho], 
using  always  100  c.c.  of  the  solution,  0'6  c.c.  of  3'6  N  soda,  and 
25  c.c.  N/10  iodine  ;  the  amounts  of  thiosulphate  required  for  titrating 
back  were  plotted  into  a  curve,  from  which  an  iterpolation  table  was 
drawn  up,  showing  the  amount  of  /3-naphthol  corresponding  with  any 
volume  of  thiosulphate  solution  used,  and  from  this  table  the  amount 
of  /^-naphthol  in  any  solution  can  be  determined  accurately. 

H.  G.  C. 

Testing  Phenacetin.  By  G.  Guasti  (rOrosi,  17,  111—115).— 
The  usual  test  for  the  presence  of  acetanilide  in  commercial  phen- 
acetin consists  in  heating  the  suspected  sample  with  soda  and  alcohol, 
and  then  warming  with  chloroform  ;  if  the  characteristic  odour  of  the 
isonitriles  is  detected,  the  sample  is  said  to  contain  acetanilide.  The 
author  shows,  however,  that  pure  phenacetin  gives  the  isonitrile 
odour  under  such  circumstances ;  the  test  is  therefore  valueless. 

The  presence  of  4  per  cent,  of  acetanilide  in  phenacetin  may  be  de- 
tected by  boiling  O'o  gram  of  the  sample  with  10  c.c.  of  water, 
cooling,  and  filtering  off  the  deposited  phenacetin  ;  the  filtrate  is  con- 
centrated, boiled  with  1  c.c.  of  concentrated  hydrochloric  acid,  and 
treated  with  a  little  liquid  phenol  and  calcium  hydochlorite  solution. 
On  adding  excess  of  ammonia,  the  liquid  assumes  an  indigo-blue 
colour  if  acetanilide  is  present. 

The  following  modification  of  Hirscbsohn's  method  is  sensitive  to 
0'5  per  cent,  of  acetanilide  in  phenacetin.  1  gram  of  the  sample  is 
boiled  with  15  c.c.  of  water,  and  the  solution  cooled  and  filtered.  If 
acetanilide  is  present,  the  filtrate  gives  a  turbidity  with  bromine 
water,  due  to  the  deposition  of  parabromacetanilide.  W.  J.   P. 

Estimation  of  Albumin  by  Mehu's  Process.  By  L.  Ruizand 
(./.  Pharm.,  [5],  29,  364 — 367). — Mehu  recommends  coagulating  the 
albumin  with  phenol  and  washing  the  precipitate  with  a  boiling, 
saturated  solution  of  the  same.  The  author,  having  tried  the  method, 
finds  that  a  very  appreciable  amount  of  albumin  is  dissolved  by  the 
washings,  but  that  no  appreciable  loss  is  incurred  by  washing  with 
cold  water  containing  3 — 4  per  cent,  of  phenol.  L.   dk  K. 
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Tautomerism.  By  J.  W.  Bruhl  (Ber.,  27,  2378—2398;  and 
J.  ]pr.  Chem.,  [2],  50,  119 — 221.  The  experimental  details  are 
g'iven  in  the  latter  paper  only). — The  author  describes  substances 
which  contain  the  group  !CH*CO  as  ketonic,  whilst  compounds 
containing  the  group  !C!C(OKr)  are  said  to  be  "  enolic."  It  is 
difficult,  by  spectrometric  methods,  to  find  whether  a  ketonic  form 
changes  into  an  enolic  form  on  rise  of  temperature,  inasmuch 
as  neither  of  the  two  ordinary  expressions  for  the  molecular 
refraction   are    quite   independent   of    temperature   changes.       The 

molecular  dispersion  ( -^r—; — ■-, ^- — f:)-;,   is,    however,    but   very 

^  W  +  2       V  +  2/c?  -^ 

slightly  affected  by  changes  of  temperature,  and  is  therefore  of  great 
assistance  in  such  problems.  This  expression  for  the  dispersion  is  a 
highly  constitutive  one  ;  if  its  value  for  a  substance  at  a  high  tem- 
perature is  the  same  as  that  at  a  low  one,  the  constitution  of  the 
substance  is  certainly  unaffected  by  the  temperature  change. 

Position  isomerides,  such  as  the  xylenes,  have  approximately  the 
same  molecular  refraction ;  the  differences  between  the  molecular 
dispersions  of  aliphatic  position  isomerides  are  small,  whilst  the  cor- 
responding differences  for  aromatic  isomerides  are  somewhat  larger. 
The  differences,  however,  become  much  greater  for  derivatives  of 
substances  of  this  class,  which  contain  strongly  refractive  and 
strongly  dispersive  groups. 

The  results  of  the  present  investigation  fully  confirm  the  author's 
previous  conclusion,  that  isomerides  containing  different  kinds  of 
double  linkings,  such  as  ethylenic  and  carbonylic  ones,  have  very 
different  refractive  and  dispersive  powers.  The  ethylenic  bonds  have 
a  greater  spectrometric  constant  than  carbonylic  bonds,  whilst  the 
latter,  in  turn,  have  a  greater  optical  value  than  the  linkage  C*0*C. 

Aromatic  and  aliphatic  monoketones,  and  1  :  2-  and  1  :  4-di- 
ketones,  behave  as  true  carbonyl  compounds.  The  spectrometric  be- 
haviour of  the  1  :  3-ketones  is  however  anomalous  ;  the  same  is  true  of 
acetophenone,  and,  in  this  case,  is  due  to  the  proximity  of  the  phenyl- 
and  carbonyl-groups.  Acetoformic  (pyruvic)  acid  and  acetopropionic 
(levulinic)  acids  have  the  molecular  refractions  and  dispersions  of  true 
keto-compounds.  This  behaviour  is  quite  different  from  that  of  aceto- 
acetic  acid ;  the  methylic  and  ethylic  salts  of  the  latter,  and  of  its 
methyl-,  ethyl-,  dimethyl-,  and  diethyl-derivatives  are  analogous  in 
spectrometric  behaviour.  They  are  true  keto-compounds,  and  not 
derivatives  of  hydroxycrotonic  acid  as  ISTef  considers  ;  acetoacetates, 
and  mono-  and  di-alkylacetoacetates  therefore  have  the  constitutions 
COMe-CHj-COOR,  COMe-CHR'-COOR,  and  COMe-CRVCOOR  re- 
spectively. The  spectrometric  examination  clearly  shows  that  on 
introducing  a  car bethoxy- group  into  the  acetoacetates  or  mon- 
alkylacetoacetates,  the  tautomeric  or  enolic  form  of  the  same  type  as 
the  hydroxycrotonates  is  obtained  ;  no  reversion  to  the  ketonic  form 
VOL.  LXYi.  ii.  34 
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occurs  on  heatinpf.  A  similar  change  in  the  acetoacetic  nucleus: 
probably  occurs  on  treatment  with  bases ;  the  so-called  ethylic  par- 
am  idoacetoacetate  is  most  probably  ethylic  imidobutyrate,  whilst  the 
action  of  phenylhydrazine  on  ethylic  acetoacetate  yields  ethylic  hydr- 
azocrotonate. 

Similarly,  it  is  shown  that  ethylic  oxalacetate  is  not  a  salt  of  keto- 
succinic  acid  but  of  hydroxyfumaric  or  hydroxymaleic  acid ;  it  there- 
fore has  the  constitution  COOEt-C(OH):CH-COOEt. 

The  salts  of  succinic,  methylsuccinic,  and  malonic  acids  all  behave 
optically  as  if  they  possessed  the  constitutions  usually  assigned  to  them ; 
no  evidence  supporting  the  existence  of  the  tautomeric  enolic  form 
sometimes  attributed  to  malonic  acid  was  obtained. 

The  spectrometric  examination  shows  clearly  that  the  substances 
hitherto  regarded  as  ethylic  acetomalonate,  diacetomalonate,  and 
ethylacetomalonate  have  quite  different  constitutions.  The  product 
of  the  action  of  ethylic  chlorocarbonate  on  ethylic  sodacetoacetate 
seems  to  have  the  constitution  COOEt-0*CMe!CH*COOEt ;  it  is  not 
identical,  but  isomeric,  with  the  substance  obtained  by  the  inter- 
action of  acetic  chloride  and  ethylic  sodiomalonate ;  this  has  the 
constitution  0H-CMe:C(C00Et)2  or  CH2:C(OH)-CH(COOEt)2.  The 
former  substance  has  a  neutral  reaction  and  does  not  colour  ferric 
chloride,  whilst  the  latter  is  strongly  acid  and  gives  an  intense  colora- 
tion  with  ferric  chloride.  Ethylic  diacetomalonate  is  dienolic,  having 
the  constitution  C(CH2:C'OH)2(COOEt)2.  Further,  ethylic  ethylaceto- 
malonate contains  no  ethylenic  bond,  but  has  the  constitution 
CMeO-CEt(COOEt)2. 

Acetylacetone  has  the  constitution  OH*CMe*.C!CMe'OH, 

CH2:C(OH)-CH2-C(OH):CH2,  or  OH-CMe:CH-C(OH):CHo, 

and  does  not  seem  to  become  ketonic  on  heating.  Mesitylic  oxide 
and  phorone  probably  have  the  constitutions  CMe2lC!CMe'0H  and 
CMe2:C:C(0H)-CH:CMeo  respectively. 

The  constitution  assigned  by  v.  Pechmann  to  ethylic  acetonedi- 
carboxylate  is  confirmed  by  the  spectrometric  results ;  acetylacetone 
and  ethoxalylacetone  are  enolic  compounds,  having  constitutions  of 
the  form  0H-CMe:CH-C(0H):CH2  and 

C00Et-C(0H):CH-C(0H):CH2 
respectively. 

A  spectrometric  examination  of  several  oxymethylene  and  carboxyl- 
derivatives  of  camphor  and  of  pyrotri tartaric  acid  was  also  made ; 
the  latter  substance  would  seem  to  have  the  constitution  assigned  to 
it  by  Paal  and  by  Knorr,  and  is  not  a  pentamethylene-derivative  as 
supposed  by  Fittig.  W.  J.  P. 

Line  Spectrum  of  Sulphur.  By  A.  de  Gramont  (Compt.  rend,^ 
119,  68 — 71). — The  line  spectrum  of  sulphur,  which  is  usually 
obtained  by  passing  a  condensed  spark  through  sulphur  vapour  under 
low  pressure,  can  also  be  obtained  much  more  simply  under  ordinary 
pressure  by  passing  a  condensed  spark  between  two  platinum  wires 
or  two  carbon  rods  covered  with  pure    fused  and  cooled  sulphur. 
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If  the  condenser  iii  not  used  the  sulphur  inflames.  Drawings  of  the 
spectrum  and  measurements  of  the  wave-lengths  are  given.  The 
groups  in  the  red  and  green  have  a  striated  appearance  which  makes 
them  easily  recognisable. 

Various  natural  metallic  sulphides,  when  treated  in  the  same  way 
with  a  condensed  spark,  show  the  sulphur  lines,  although  some  of  the 
irroups  may  be  masked  by  the  lines  proper  to  the  metals  present  in 
the  sulphides.  C.  H.  B. 

Influence  of  Sodium  and  Ammonium  Hydrogen  Molybdates 
on  the  Rotatory  Power  of  Rhamnose.  By  D.  Gernez  (Gompt. 
rend.,  119,  63 — 65). — The  addition  of  small  quantities  of  sodium 
hydrogen  molybdate  or  ammonium  hydrogen  molybdate  to  aqueous 
solutions  of  rhamnose  produces  a  relatively  large  increase  in  the 
rotatory  power.  When  one-twelfth  of  a  molecular  proportion  of  the 
molybdate  has  been  added,  the  observed  rotation  has  nearly  double 
its  original  value,  but  beyond  this  point  the  addition  of  farther 
quantities  of  the  salt  produces  relatively  less  and  less  effect.  The 
addition  of  6' 75/24  of  the  molecular  weight  of  the  salt  produces  the 
maximum  effect,  the  rotatory  powder  [ajj)  being  22°*95  with  sodium 
hydrogen  molybdate,  and  19°'91  with  ammonium  hydrogen  molybdate. 
Further  quantities  of  the  salts  produce  no  appreciable  change.  It  is 
noteworthy  that  the  maximum  effect  in  the  case  of  rhamnose  is 
produced  by  the  same  relative  proportions  of  the  molybdates  as  in 
the  cases  of  mannitol,  sorbitol,  and  perseitol.  C.  H.  B. 

Change  of  Sign  of  Rotatory  Power.    By  A.  Colson  {Gompt, 
rend.,  119,  65 — 68). — Pure  amylic  acetate,   after  fractionation  over 
acetic    anhydride,    and    the  same  product  mixed  with  1  per  cent,  of 
the  anhydride,  give  the  following  rotations  at  different  temperatures. 
-4°.         +16°.         60°.  78°.  100°. 

Pure  acetate....      0°  53'      1°  2'      1°  20'      1°  24'      1°  20' 
Mixture 1      6       14  —         1      8 

Pure  amylic  acetate  seems  to  show  all  the  characteristics  of  the 
internal  congelation  described  by  Le  Bel  (this  vol.,  ii,  304),  but  the 
presence  of  a  small  quantity  of  acetic  anhydride  neutralises  the 
effects  of  temperature.  In  view  of  the  easy  decomposition  of  ethereal 
salts,  it  is  not  improbable  that  the  anhydride,  by  reason  of  its  power  of 
combining  with  water,  gives  stability  to  the  molecule  of  the  acetate, 
and  hence  brings  about  a  condition  of  stable  equilibrium  in  the 
liquid.  This  view  is  supported  by  the  fact  that  acetylmaleic  an- 
hydride, which  is  both  an  acetate  and  an  anhydride,  shows  the 
following  rotations  when  pure  and  when  mixed  with  1  per  cent,  of 
acetic  anhydride. 

60".  40°.  30°.  18°. 

Pure  compound  ..       -V  32'       -1°  22'       -1°  18'       -1°    8' 
Mixture -1    29       -1    21        -1    18       -110 

It  follows  that  whilst  there  are  compounds  which  have  a  rotatory 
power  which  varies  greatly  with  the  temperature,  in  some  cases  these 
variations  are  the  result  of  variations  in  the  conditions  of  chemical 
equilibrium.  C.  H.  B. 

34r-2 
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Variation  of  Rotatory  Power  with  the   Temperature.     By 

A.  Le  Bel  {Gowpt.  rend.,  119,  22G — 228). — A  continuation  of  the 
discussion  with  Colson.  The  great  variations  in  rotatory  power  with 
variations  in  temperature,  observed  in  the  case  of  methylic  and 
ethylic  tartrates,  cannot  be  attributed  to  the  presence  of  small  quan- 
tities of  tartaric  acid  and  ethylic  or  methylic  alcohol,  and  Hamsay 
has  shown  that  at  70°  ethylic  tartrate  consists  of  simple  molecules. 

C.  H.  B. 

Gas  Batteries.  B}^  F.  J.  Smale  {Zeit.  phijsikaL  Chem.,  14,  577 — 
622). — The  electromotive  force  was  determined  in  the  case  of  a  large 
number  of  gas  batteries,  the  electrode  being  usually  platinum  strips 
coated  with  platinum  black,  and  immersed  partly  in  the  gas,  partly 
in  the  electrolyte. 

Experiments  were  performed  to  test  the  dependence  of  the  E.M.F. 
on  the  nature  and  size  of  the  plates  and  nature  and  concentration  of 
the  solutions.  The  nature  of  the  plates  had  no  effect,  similar  results 
being  obtained  with  gold,  platinum,  and  palladium,  whilst  a  slight 
variation  with  the  size,  in  tlie  case  of  an  oxygen-hydrogen  chain,  is 
explained  by  the  slight  absorption  of  oxygen  by  platinum  black. 
The  E.M.F.  appeared  to  be  independent  of  the  electrolyte  and  its 
concentration,  in  the  case  of  sulphuric,  phosphoric,  and  chloracetic 
acids,  and  also,  although  less  certainly,  with  sodium  and  potas- 
sium hydroxides,  sodium  sulphate,  and  potassium  chloride.  Ab- 
normal values  were,  however,  obtained  with  the  halogen  acids  and 
many  salts,  which  the  author  accounts  for  by  the  existence  of 
secondary  actions.  Gaseous  chains  of  hydrogen  chlorine,  hydrogen 
bromine,  and  hydrogen  iodine  were  investigated,  and  the  effect  of 
dilution  of  a  gas  studied  by  the  comparison  of  a  hydrogen  oxygen 
with  a  hydrogen  air  chain,  the  E.M.F.  in  the  latter  case  being  about 
10  per  cent,  lower.  The  means  of  the  result  for  the  chains  are — 
hydrogen  oxygen,  1*044  volts  ;  hydrogen  chlorine,  1-532  volts ; 
hydrogen  bromine,  I'lll  volts ;  hydrogen  iodine,  0*530  volt.  By 
immersing  the  electrodes  in  the  same  electrolyte  at  different  con- 
centrations, the  electromotive  force  between  the  two  solutions  is  found, 
and  a  number  of  tables  with  these  results  are  recorded.  The  E.M.F. 
in  the  oxygen  hydrogen  chain  falls  regularly  as  the  temperature 
increases,  thus— 0"  =  1*090  volts,  20°  =  1*065,  40°  =  1*038,  60°  = 
1*001,  and  from  these  numbers  the  temperature  coefficient  of  the 

solution  tension  is  calculable,  giving  the  result  —  =  —0*00140;  that 

Cut 

is  the  solution  tension  is  inversely  proportional  to  the  absolute  tem- 
perature. The  E.M.F.  with  the  similar  electrode  in  an  electrolyte  at 
different  temperatures  was  also  observed  and  calculated,  with  fair 
agreement  in  the  results.     (See  also  this  vol.,  ii,  305,  373.) 

L.  M.  J. 

Thermoelectric  Heights  of  Antimony  and  Bismuth  Alloys. 

By  C.  C.  HuTCHixs  (Amer.  J.  8ci.,  [3],  48,  226— 230).— The  author 
has  investigated  the  alloys  of  bismuth,  antimony,  and  tin  with  the 
object  of  finding  the  best  combination  to  use  for  the  preparation  of 
thermo-co\iples.     The  results  show  that  the  best  results  are  obtained 
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when  for  the  one  element  is  taken  bismuth  containing  2  to  5  per  cent. 
of  antimony,  and  for  the  other  bismuth  with  from  5  to  10  per  cent, 
of  tin.  Both  of  these  alloys  are  easily  cast  into  very  thin  leaves,  and 
are  sufficiently  tough  to  stand  ordinary  treatment.  A  junction  of  two 
very  thin  bars  of  bismuth  with  2  per  cent,  of  antimony,  and  of 
bismuth  with  10  per  cent,  of  tin  gave  an  E.M.F.  of  10700  +  41  f  in 
C.G.S.  units.  H.  C. 

Thermochemical  Changes  in  the   Secondary  Cell.     By  F. 

Streintz  (iUo7iatsh.,  15,  285 — 294). — The  processes  taking  place  in 
the  secondary  cell  may  be  represented  symbolically  in  the  following 
manner. 


PbSO^"'^  ^^   Aq  PbSOi 

They  include  the  following  reactions. 

H2O  =  H2  +  0  -  684  jr. 

Pb  +  0  =  PbO  +  503  K. 

PbOa  +  K,  =  PbO  +  B^O  +  a  K. 

PbO  +  H2S04,Aq  =  PbS04  +  Aq  +  234  K. 

The  chemical  energy  of  the  cell  is  obtained  by  adding  these  equa- 
tions. 

Ec  =  Pb  +  2H2S04,Aq  +  PbOs  =  2PbS04  +  Aq  4-(a  +  287)^. 

In  order  to  find  the  value  of  a,  the  author  selected  the  reaction 

PbOa  +  4HC1  +  H2SO3  +  2H2O  =  PbS04  +  4HC1  +  3Hij0, 

for  thermochemical  measurement.     This  gives 

PbOa  +  H2S03,Aq  =  PbS04  +  Aq  +  c' K, 

and  it  can  be  shown  that  a  =  (103  +  c')K.  The  value  found  for  c' 
was  *767  K,  a  value  which,  however,  also  includes  the  heat  of  solution 
of  a  small  portion  of  the  lead  sulphate  in  hydrochloric  acid.  From 
this 

Ec  =  PbOa  +  2H2S04,Aq  +  Pb  =  2PbS04  +  Aq  +  870  jr. 

The  E.M.F.  calculated  from  this  is  1*885  volts,  that  directly  observed 
being  1-900.  H.  C. 

Determination  of  Dielectric  Constants.  By  W.  Nernst  (Zeit, 
physikal  Ghem.,  14,  622— 663).— In  the  arms  AB,  AC  of  a  Wheat- 
stone  bridge,  two  adjustable  electrolytic  resistances  are  placed ;  the  two 
arms  BC,  CD  contain  two  similar  condensers  consisting  of  two 
metal  plates  separated  by  a  movable  glass  plate.  The  ends  A,  D  are 
connected  with  an  induction  coil  and  B,  C  to  a  telephone  in  which 
silence  or  at  least  a  minimum  of  sound  occurs  when  Rab  '•  Rac  = 
Gdb  '  Ode-  A  condenser  consisting  of  a  nickel  or  platinum  trough  with 
a  fixed  metal  plate  in  the  interior  can  be  placed  in  either  arm  DB  or 


438  ABSTRACTS  OF  CHEMICAL  PAPERS. 

DC,  and  its  capacity  added  to  either  of  the  measuring  condensers, 
and  this  contains  the  liquid  whose  dielectric  constant  is  to  he 
measured.  Minimum  sound  is  then  obtained  by  moving  the  glass  of 
the  measuring  condenser.  The  arms  DB,  DC  contain  also  auxiliary 
resistances,  so  that  if  the  compound  examined  is  not  a  perfect  in- 
sulator its  resistance  can  be  also  determined,  since  a  minimum  also 
results  when  Raj  :  Rac  =  ^db  '■  Rdc  The  condensers  and  other  parts  of 
the  apparatus  are  calibrated  once  for  all,  and  full  details  of  the 
precautions,  and  a  discussion  of  the  probable  errors,  are  given  in 
the  paper.  The  availability  of  the  method  is  well  seen  by  comparino- 
the  numbers  which  the  authors  obtained  with  it,  and  the  determi- 
nations made  by  Landolt  and  Jahn  (Abstr,,  1893,  ii,  57).  In  the 
case  of  13  hydrocarbons,  the  mean  diiference  is  about  2  per  cent., 
the  results  by  this  method  being  in  almost  all  cases  the  higher.  A 
number  of  measurements  of  the  capacity  of  benzene,  aniline,  amylic 
alcohol,  ethylic  alcohol,  and  water  at  varying  temperatures  are  also 
recorded ;  from  the  results,  the  temperature  coefficients  are  calcu- 
lated ;  the  dielectric  capacity  in  each  case  decreasing  with  increasing 
temperature.  L.  M.  J. 

The  Influence  of  Pressure  on  the  Conductivity  of  Electro- 
lytes. By  I.  Fan  JUNG  (Zeit.  physiJcal.  Chem.,  14,  673 — 700). — The  work 
of  previous  observers,  especially  Fink's,  had  shown  that  in  the  case 
of  strongly  dissociated  compounds  pressure  affects  the  conductivity, 
probably  owing  chiefly  to  the  alteration  in  the  velocity  of  the  ions. 
The  author  extends  the  observations   to  slightly  dissociated   com- 
pounds, and  determines  the  conductivity  of  various  organic  acids  and 
salts  at  concentrations  varying  from  1  to  1024  litres  of  solvent  per 
gram  molecule  of  dissolved  substance,  and  at  pressures  varying  from 
1  to  260  atmospheres.    The  compounds  examined  were  formic,  acetic, 
propionic,  butyric,  isobutyric,  lactic,  succinic,  malic,  benzoic,  and  hy- 
drochloric acids,  and  theii*  sodium  salts.    In  all  cases,  pressure  caused  a 
decrease  in  the  electrical  resistance,  the  alteration  at  260  atmospheres 
varying  from  e*55  to  9'02  per  cent,   in  the  organic  acids,  and  from 
1*23  to  2*92  per  cent,  in  the  more  strongly  dissociated  compounds, 
corrections  having  been  made  for  the  compressibility  of  the  solution. 
The  rate  of  increase  in  conductivity  is  not  constant ;  in  most  cases  it 
decreases  with  increasing  pressure.     In  the  highly  dissociated  com- 
pounds, the  alteration  is  most  probably  due  to  the  diminution  of  the 
internal  friction  (see  also  this  vol.,  ii,  410),  and  as  the  alteration  of 
the  fluid  friction  of  water  (1*2  per  cent,  at  260  atmos.)  is  comparable 
with  the  change  in  resistance  of  those  solutions,  it  appears  that  an 
alteration  of  internal  friction  of  the  solvent  is  associated  with  an 
approximately  equal  alteration  in   the  ionic  friction.     The  value  of 
fi^  for  the  various  pressures  is  also  calculated,  and  hence  by  aid  of 
the  equations  /^~/mcc(/^oo-i^)w  =  ^j  ^^^^   1^0  RTd   log.  K/dp  =  Ay,  the 
volume  alteration  Av,  due  to  dissociation,  can   bo  deduced.     This  is 
done  for  the  acids  considered,  and  the  results  compared  with  those 
obtained  by  subtracting  the  volume  increase  on  neutralisation  from 
that  obtaining  with  hydrochloric  acid,  the  agreement  of  the  results 
being  remarkably  close.  L.  M.  J. 
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Decrease  of  Conductivity  when  the  Water  of  Solution  is 
displaced  by  Alcohol.  By  C.  Sghai.l  (Zeit.  physikal.  Chem.,  14, 
701 — 708). — The  conductivity  of  aqueous  solutions  of  electrolytes  is 
lowered  by  the  addition  of  a  non-electrolyte  such  as  alcohol  (Abstr., 
1892,  1038)  but  to  varying  extents,  hence  acids  at  concentrations  at 
which  the  conductivity  is  equal  in  aqueous  solution  give  unequal 
values  in  alcoholic  solutions.  This  is  proved  in  the  case  of  hydro- 
chloric, picric,  oxalic,  and  dichloracetic  acids,  the  conductivities  of 
which  were  determined  in  solutions  iu  water,  methylic  alcohol  and 
dilute  ethylic  alcohol.  If  the  velocity  of  the  hydrogen  ion  greatly 
•exceeds  that  of  the  combined  ion,  then,  the  author  considers,  the 
alteration  is  due  chiefly  to  the  change  in  degree  of  dissociation  of  the 
compound,  which  must,  therefore,  be  widely  different  in  alcoholic  solu- 
tions at  concentrations  at  which  the  dissociation  degrees  in  water  are 
equal.  L.  M.  J. 

Specific    Heat    of  Liquid    Sulphurous   Anhydride.     By  E. 

Mathias  (Gompt.  rend.,  119,  404 — 407). — The  specific  heat  of  liquid 
sulphurous  anhydride  has  been  directly  measured  by  the  author,  at 
temperatures  varying  from  —20°  to  155*5°.  He  finds  that  the  true 
specific  heat  of  the  liquid  is  always  positive  and  increases  with  the 
temperature.  Between  —20°  and  +130°  the  specific  heat  m  is  given 
approximately  by  the  formula 

m  =  0-31712  +  0-0003507f  +  0-000006  762^^1 

H.  C. 

Heat  of  Fusion  of  some  Organic  Compounds.  By  L.  Brlner 
{Ber.,  27,  2102 — 2107). — This  has  been  determined  for  the  compounds 
mentioned  below  ;  the  results  of  individual  experiments  never  differed 
by  more  than  2 — 3  per  cent.  The  numbers  indicate  the  Calories  given 
out  by  1  gram  of  the  substance  on  solidifying  ;  those  in  brackets  in- 
dicate the  heat  of  fusion  as  calculated  by  van't  Hoff's  formula  from 
the  lowering  of  freezing-point  caused  by  the  same  substance.  It  will 
be  noticed  that  the  heat  of  fusion  of  a  bromo- derivative  is  less  than 
that  of  the  mother  substance,  or  of  the  analogous  chloro-derivative. 

Methylic  oxalate,  42-6.  Crotonic  acid,  25*3.  Phenylacetic  acid, 
254.  Bromal  hydrate,  16-9.  Stearic  acid,  47-6  (49-2).  Palmitic 
acid,  39-2  (49-5).  Paradichlorobenzene,  29-9.  Paradibromobenzene, 
20-6.  Metachloronitrobenzene,  29-4.  Parachloronitrobenzene,  21*4. 
Orthonitrophenol,  26-8.  Paracresol,  263  (26-0).  Azoxy benzene, 
21-6.  Azobenzene,  27-9  (282).  Parachloraniline,  37-2.  a-Naphthyl- 
amine,  22-3  (26-3).     Benzophenone,  23-7  (21-5).     Menthol,  18-9. 

C.  F.  B. 

The  Function  a  in  Van  der  Waals'  Equation.  By  G.  Bakkei*- 
(Zeit.  physical.  Chem., 14:,  664 — 670). — From  thermodynamical  equa- 
tions is  deduced  the  conclusion  that  the  function  a  in  van  der  Waals' 
equation  decreases  with  increase  of  temperature  until  a  zero  value  is 
reached,  and  that  the  curve  which  expresses  the  relation  of  this  func- 
tion to  the  temperature  is  convex  to  the  axis  of  temperature.  The 
author  points  out  further  that  these  results  are  also  proved  by  the 
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experimental  observations,  or  at  least  are  valid  in  the  cases  of 
hydrogen  and  carbonic  anhydride.  L.  M,  J. 

Relations  between  the  Laws  of  Mariotte,  Gay  Lussac,  and 
Joule.  By  G.  Bakkrr  {Zeit.  physikal.  Ghern.,  14,  671 — 672). — Owin^ 
to  a  statement  in  Poincare's  "  Cours  de  physique  mathematique,'^ 
that  Joule's  law  does  not  follow  necessarily  from  the  other  two  laws^ 
the  author  reduces  the  expressions  to  the  following  forms : — 

Boyle's  law,  pv  =  /i(T)  ;  Gray  Lussac's  law,  c  -\-  pv  =/3(T)  ;  Joule's 
law,  c=f2(T),  in  which  case  either  follows  as  a  necessary  con- 
sequence from  the  other  two.  L.  M.  J. 

Gas  Baroscope  and  its  Applications.  By  G.  Bodlandek  (Ber^ 
27,  2263—2270,  and  Zeit.  angiv.  Chem.,  14,  425— 431).— The  deter- 
mination of  the  weight  G  of  a  gas  is  usually  made  indirectly  by 
measurement  of  the  volume  V  at  the  atmospheric  pressure  h  and 
temperature  t.  If  M  is  the  molecular  weight  of  the  gas,  then  1  c.c. 
iveighs  0-0446725  M  and 

^  V  X  6  X  273  X  0-0446725  x  M         .,,. 

^  =  (1  +  0-00016147)^^60  x-(273'+0  ^^^^^^^^"^^* 

Instead  of  varying  the  volume  and  pressure  of  the  gas,  it  would  be 
simpler,  both  for  measurement  and  calculation,  to  bring  the  volume  of 
the  gas,  by  either  compression  or  expansion,  always  to  some  constant 
quantity,  so  that  the  pressure  alone  would  vary  and  be  proportional 
to  the  amount  of  the  gas.  If  the  constant  volume  V  is  so  selected 
that 

y  ^  (1  +  0-00016140  X  760  x  (273  +  Q 

273  X  0-0446725  x  100  ^'^* 

then  G  =     -^  milligrams. 

The  gas  baroscope  is  an  instrument  constructed  on  the  above  prin- 
ciple.  It  consists  of  a  glass  globe,  closed  above  by  a  three-way  stop- 
cock, and  terminating  below  in  a  graduated  tube  which  communicates 
with  a  mercury  reservoir.  The  volumes  of  the  globe  and  tube  are  so- 
selected  that  the  graduations  give  the  values  of  V  for  temperatures- 
varying  from  0°  to  30"^,  as  calculated  from  the  equation  given  above.. 
The  gas  to  be  examined  is  introduced  into  the  globe,  and  the  height 
of  the  mercury  in  the  reservoir  so  adjusted  that  its  level  in  the 
graduated  tube  corresponds  with  the  temperature  of  the  gas.  The 
gas  is  then  expelled  from  the  globe,  which  now  remains  vacuous,  and 
the  height  of  the  mercury  again  adjusted  so  that  the  level  of  the- 
mercury  in  the  graduated  tube  is  that  maintained  in  the  previous- 
measurement.  The  difference  between  the  heights  of  the  mercury  in 
the  two  cases  gives  the  value  of  h,  and  G  is  then  easily  calculated. 
The  gas  baroscope  may  be  used  in  all  cases  in  which  the  weight  of  a 
gas  has  to  be  ascertained.  Experiments  are  detailed  in  the  papers 
in  which  it  has  been  applied  to  the  determination  of  nitrogen  by 
Dumas'  method,  to  the  measurement  of  vapour  densities,  and  to  the 
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analysis  of  substances,  such  as   carbonates  and  nitrates,  whicb  give 
rise  to  gaseous  products  of  decomposition  (see  this  vol.,  ii,  471). 

H.  C. 

Relation  between  the  Density  of  a  Saline  Solution  and  the 
Molecular  Weight  of  the  Dissolved  Salt.  By  G.  Charpy  (Compt.. 
rend.,  119,  156 — 158). — In  a  previous  paper  (Abstr.,  1892,  765),  in 
studying  the  densities  of  saline  solutions,  the  author  represents  the- 
concentration  by  the  ratio  of  the  number  of  molecules  of  the  dissolved 
compound  to  the  total  number  of  molecules  of  the  solution.  The 
molecular  weight  of  water  was  then  taken  as  18,  but  as  Ramsaj's: 
recent  investigations  lead  to  the  conclusion  that  the  liquid  molecule 
of  water  is  greater  than  the  gaseous  molecule,  the  author  has  now 
recalculated  his  results,  using  in  the  one  case  3  x  18,  and  in  the- 
other  4  X  18,  as  the  molecular  weight  of  water.  He  finds  that  for 
values  very  little  higher  than  3  X  18,  the  curves  representing  the 
densities  plotted  against  the  concentrations  become  straight  lines,  or- 
in  other  words,  if  it  is  assumed  that  at  0°  the  molecular  weight  of 
water  is  about  3  x  18,  the  density  of  a  saline  solution  is  found  to  be 
proportional  to  the  molecular  concentration. 

With  the  aid  of  this  new  and  simple  relationship,  the  question  of 
the  connection  between  the  density  of  a  saline  solution  and  the  mole- 
cular weight  of  the  dissolved  salt  was  farther  studied.  A  number  of 
sulphates  and  chlorides  were  examined,  and  it  was  found  that  the 
densities  of  solutions  of  the  same  concentration  (molecular)  are  in 
the  case  of  analogous  salts  proportional  to  the  molecular  weights  of 
these  salts.  H.  C. 

Density  of  Dilute  Aqueous  Solutions.  By  ¥.  Kohlrausch  and 
W.  Hallwachs  (Ann.  Fhys.  GJiem.,  [2],  53,  14 — 42). — In  order  to. 
determine  the  densities  of  dilute  aqueous  solutions  to  within  a  limit 
of  error  of  10~*,  the  authors  have  had  recourse  to  the  displacement 
method  of  weighing  a  ball  of  glass  in  the  liquid  under  examination. 
The  ball  is  suspended  from  an  arm  of  the  balance  by  means  of  a 
single  cocoon  fibre ;  its  total  weight  was  133  grams,  but  when 
weighed  in  the  solutions  under  examination  its  weight  never  exceeded 
4  grams.  In  this  way  solutions  of  densities  up  to  1*03  could  be  ex- 
amined. Great  care  was  taken  in  measuring  the  temperature  and  in, 
maintaining  it  constant  during  the  carrying  out  of  a  determination,  a^ 
greater  variation  than  ^-^0°  being  in  no  case  allowed.  A  precise  de- 
scription of  the  apparatus  employed  for  this  purpose  and  its  mode  of 
arrangement  is  given  in  the  paper. 

Determinations  were  made  with  solutions  of  sodium  chloride  and. 
carbonate,  magnesium  and  zinc  sulphates,  hydrochloric,  sulphuric, 
phosphoric,  tartaric,  acetic,  and  monochloracetic  acids,  and  cane- 
sugar.  Tables  are  given  of  the  results  obtained  in  each  case.  By 
combining  the  results  with  those  obtained  for  concentrated  solutions, 
of  the  compounds  examined  by  Gerlach,  Marignac,  Oudemans,  and 
Kohlrausch,  complete  density  tables  for  solutions  of  these  compounds 
are  obtained.  From  these,  the  molecular  volumes  0  of  the  dissolved 
substances  are  calculated,  on  the  assumption  that  the  water  under- 
goes no  contraction  in  volume.     The  molecular  volumes  are  found  to. 
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increase  regularly  with  the  molecular  concentration,  except  in  solu- 
tions containing  less  than  J  gram-mol.  per  litre  of  zinc  and  mag- 
nesium sulphates,  sulphuric,  phosphoric,  tartaric,  and  monochloracetic 
acids.  With  dilute  solutions  of  these  compounds,  the  molecular 
volume  at  first  increases  very  rapidly,  and  it  is  only  when  the  con- 
centration exceeds  that  named,  that  the  regular  increase  of  the 
molecular  volume  with  the  concentration  is  observed.  H.  C. 

Viscosity  of  Solutions.  By  G.  Jagee  (Monatsh.,  15,  254—268). 
— The  coefficient  of  viscosity  /n  may  be  expressed  by  the  formula  /x  = 
2/jr"c/3X,  where  r  is  the  radius,  c  the  velocity,  X  the  mean  length  of 
the  path  of  a  molecule,  and  /j  the  density  of  the  solution.  If  v  is  the 
volume  of  the  liquid  under  consideration,  and  b  the  space  in  the 
volume  V  actually  filled  with  matter,  the  above  expression  becomes 

Atrpc 
ft  = 


('-v^' 


The  coefficient  of  viscosity  is  also  a  function  of  the  temperature 
/t  =  /(O?  ^o  that  the  coefficient  of  a  solution  that  has  a  melting  point 
reduction  A, is /i^  =  /(^  -f  A) .   Developing  according  to  Taylor's  theorem 

A- 
jii  —  p,^=  —  A  f'(t) 9'/"(0  —  •  •  ••     For  water,  the  values  of  the 

function  and  its  derivatives  are  calculated  empirically  from  the  ex- 
periments of  Sprung,  and  the  formula  is  then  applied  to  aqueous 
solutions.  The  calculated  results  are  found  to  be  in  general  agree- 
ment with  those  obtained  experimentally  by  Sprung.  H.  C. 

Saturated  Solutions.  By  A.  Etard  (Ann.  Chim.  phys.,  [7],  2, 
503 — 574  ;  compare  Abstr.,  1892,  898). — Determinations  of  the  solu- 
bility of  salts  between  100°  and  250°  are  conveniently  made  in  a  glass 
tube  bent  at  120°  and  constricted  at  the  middle.  The  salt  is  placed 
in  one  arm,  and  the  tube  partly  filled  with  water  and  sealed  off  ;  after 
heating,  at  a  fixer!  temperature,  in  a  bath  containing  a  molten  mixture 
of  potassium  and  sodium  nitrates,  part  of  the  solution  is  caused  to 
run  into  the  second  arm  of  the  bent  tube,  and  is  analysed  when  cold. 
Solubilities  at  temperatures  above  250°  are  best  determined  by 
Guthrie's  method. 

The  solubility,  y,  of  a  salt  is  taken  by  the  author  as  the  percentage 

of  salt  contained  in  the  saturated  solution  ;  if  2?  be  the  weight  of  salt, 

and  p  -^  tt,  the  weight  of  solution  in  which  it  is  contained,  then  y  = 

lOOw 
f-  .       Using   this   scale  of  solubilities  in   place  of   the  ordinary 

P    +    TT 

one,  the  curve  connecting  solubility  and  temperature  lies  wholly  be- 
tween 0  and  100  per  cent,  of  salt ;  further,  100  on  the  7/-axis  corre- 
sponds with  the  melting  point  of  the  anhydrous  salt  on  the  other 
axis  ;  the  curve  is  also  a  curve  of  melting  points  of  mixtures  of  dis- 
solved substance  and  solvent. 

The  experimentally  determined  solubility  curves  usually  consist 
first  of  a  curved  part,  of  which  the  continuation  is  one  or  more 
-straight  lines ;  the  last  of  these  passes  through  the  "  limiting  "  point, 
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or  point  of  fusion  of  the  anhydrous  substance.  The  second  column 
in  the  following  table  gives  the  equation  to  these  straight  line  solu- 
bility curves,  and  the  third  column  (ti  —  ^2)  gives  the  limits  of 
temperature  between  which  the  equations  hold;  the  solvent  used  was 
water. 

Salt.                                        y.  ti  —  t^. 

Ag^^Oa 81-5  +  0'1340i^  60—198° 

KNO3 24-0  +  07100/5  20—70 

59-5  +  0-3727^  70—125 

80-0  +  0-0938^  125—338 

IS'alS'Os 39-0  +  0-2825^  _5— f64 

58-5  -h  0-l666t  64—313 

Ba(N03)2 4-5  +  0-2025i  0-4-475 

KCIO3 2-5  +  0-2060f  0—50 

127  +  0-4230^  50—150 

55-0  +  0-2163/5  150—358 

Ba(C103)2 19-0  +  0-382^  0—100 

KCl 19-6  +  0-1916^  -11— f25 

26-5  +  0-1039^  25—732 

T^aCl 25-8  +  0-0248^  0—250 

a  -ir  at  250—772 

BaCla 25-5  +  0-1074^  0—93 

35-5  +  0-0600^  93—216 

KBr 28-2  4-  0-2700^  -20— +  38 

NaBr 40-1  +  01314f  -22— +  51-5 

49-5  -f  0-0690/5  51-5-230 

KI 57-0  +  0-1090^  0—111 

68-5  +  0-0618^  111—638 

IS'al 59-5  +  0-1933^  -5— +  60 

74-0  +  0-0450^  70—626° 

Cdia 42-4  +  0-1154^  -4— +  97 

55-0  +  0-1076i  97—366 

The  solubility  curve  of  silver  nitrate  is  a  curved  Hue  between  —  7 
and  +  60",  whilst  the  curve  for  potassium  nitrate  is  slightly  curved 
between  —  3°  and  +  20°. 

In  addition  to  the  above,  the  author  has  determined  the  solubilities 
•of  a  large  number  of  other  salts,  for  which  the  original  paper  must  bo 
•consulted.  The  solubility  curves  of  mercuric  chloride  in  water  and 
in  13  organic  solvents  were  determined  ;  those  for  cupric  chloride 
in  9  organic  liquids.  In  these  cases,  just  as  in  those  of  aqueous 
solutions,  the  solubility  curves  are  composed  of  straight  lines,  the 
last  of  which  points  towards  the  melting  point  of  the  salt ;  evidence 
of  the  existence  of  numerous  double  compounds  of  these  two  chlorides 
with  the  solvent  was  obtained. 

The  curves  of  solubility  of  sulphur  in  carbon  bisulphide,  benzene, 
and  ethylenic  dibromide  extend  from  the  freezing  point  of  the  solvent 
to  the  melting  point  of  sulphur.  The  solubility  of  sulphur  in  hexane 
was  also  determined.  W.  J.  P. 


b 
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Solubility  of  Inorganic  Salts  in  Organic  Solvents.    By  S.  y. 

Laszczykski  (Ber.,  27,  2285— 2288).— The  author  gives  tables  of  the- 
solubilities  of  copper  chloride,  mercuric  chloride,  mercuric  iodide, 
cobalt  chloride,  stannous  chloride,  lithium  chloride,  lead  iodide,, 
potassium  iodide,  silver  iodide,  silver  nitrate,  bismuth  nitrate  and 
potassium  thiocyanate  in  ethylic  ether,  ethylic  acetate,  acetone, 
amylic  alcohol,  benzene,  aniline,  and.  pyridine.  E.  C.  H. 

Change  of  Free  Energy  on  mixing  Concentrated  Solutions., 

By  W.  Neenst  (Ann.  Phys.  Chem.,  [2],  53,  57— 68).— The  author 
shows  that  when  two  concentrated  solutions  of  similar  composition, 
but  of  different  concentration,  are  mixed,  the  heat  which  is  developed 
is  generally  a  measure  of  the  energy  set  free,  or  that  generally  the- 
change  in  free  energy  is  equal  to  the  change  in  the  total  energy  of  the- 
system.  Thus,  if  the  vapour  pressures  of  the  two  solutions  at  the- 
absolute  temperature  T  are  pi  and  po,  in  order  to  transfer  1  gram 
mol.  of  water  from  the  one  solution  to  the  other,  the  work  required 

will  be  RT  log-^,  where  R  is  equal  to  2*00  if  the  work  is  expressed 

in  gram-calories.  This  quantity  should,  according  to  the  rule  given 
above,  be  equal  to  the  difference  in  the  heats  of  dilution  of  the  two 
solutions,  if  their  concentrations  only  differ  by  the  gram-molecule  of 
water  transferred.  This  is  showm  to  be  the  case  with  certain  solu- 
tions of  sulphuric  acid.  H.  C. 

Endothermic    Reactions    effected    by    Mechanical    Force* 

By  M.  C.  Lea  (Zeit.  anorg.  Chem.,  7,  50 — 51). — Referring  to 
Spring's  claim  of  priority  (this  vol.,  ii,  275),  the  author  maintains 
that  neither  Spring  nor  anyone  else  had  shown  the  carrying  through 
of  a  truly  endothermic  reaction  (that  is,  one  requiring  the  continual 
supply  of  energy  during  the  whole  reaction,  and  not  only  for  the^ 
starting  of  the  reaction)  by  purely  mechanical  means,  and  so  main- 
tains his  own  claim  to  priority.  L.  T.  T. 

Endothermic  Reactions  effected  by  Mechanical  Force. 
By  W.  Spring  (Zeit.  anorg.  Chem.,  7,  51). — A  reply  to  M.  C.  Lea 
(see  preceding  abstract),  maintaining  his  former  claim. 

L.  T.  T. 

Apparatus  for  Facilitating  the   Boiling  of  Liquids.    By  V. 

Gerkhardt  (Ber.,  27,  2640—2641  ;  compare  tliis  vol.,  ii,  268).— The 
apparatus  in  question  is  identical  with  Beckmann's  (D.R.P. 
53,217).  M.  0.  F. 

Apparatus  for  Continuous  Evolution  of  Gas.  By  N.  Teclu 
(Zeit.  anal.  Chem.,  35,  441 — 446). — This  is  a  modification  of  Ostwald's 
hydrogen  sulphide  apparatus  (Abstr.,  1893,  268).  M.  J.  S. 

Improved  Drying  Oven.  By  W.  Hoffmeister  (Zeit.  avaL 
Chem.,  35,  437 — 438). — The  oven  is  designed  for  drying  substances 
in- a  current  of  illuminating  or  other  gas,  or  under  reduced  pressure. 
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The  form  is  that  of  the  ordinary  rectangular  chest,  but  the  door  is 
made  to  close  air-tight.  The  gas  with  which  it  is  to  be  filled  is  intro- 
duced by  a  copper  spiral  pierced  with  numerous  holes.  Openings  at 
the  top  of  the  chest  allow  of  the  insertion  of  a  thermometer  and  a 
tube,  by  which  connection  may  be  made  either  with  the  burner 
which  is  to  consume  the  gas  after  passing  through  the  oven,  or  with 
a  pump,  by  which,  when  the  inlet  tube  is  closed,  the  pressure  in  the 
interior  mav  be  lowered.  M.  J.  S. 


Inorganic   Chemistry. 


Preparation  of  Chlorine  for  Laboratory  Purposes.    By  F.  A. 

GoocH  and  D.  A.  Kreider  (Zeit.  anorg.  Chem.,  7,  17 — 21). — When 
hydrochloric  acid  of  sp.  gr.  I'l,  heated  to  about  80°,  is  allowed  to 
come  slowly  in  contact  with  pieces  of  potassium  chlorate  which 
have  been  previously  fused,  a  steady  evolution  of  gas  takes  place. 
Under  these  conditions,  about  82 — 85  per  cent,  of  the  gas  is  chlo- 
rine,  the  remainder  being  chlorine  dioxide.  Another  10  per  cent,  of 
the  dioxide  may  be  decomposed  by  passing  the  evolved  gas  through 
a  saturated  hydrochloric  acid  solution  of  manganous  chloride  at  90°. 
If  the  gas  is  wanted  absolutely  pure,  the  gas,  after  passing  through 
the  manganous  chloride,  may  be  passed  tbrough  a  combustion  tube 
filled  with  asbestos  and  heated  to  redness.  Care  must  be  taken  to 
have  the  acid  hot,  and  not  to  allow  the  action  to  become  rapid,  or  the 
proportion  of  chlorine  dioxide  may  become  much  increased  and  ex- 
plosion occur.  1  gram  of  potassium  chlorate  yields  about  half  a  litre 
of  chlorine. 

If  a  Kipp  or  some  similar  constant  gas  generating  apparatus  is 
employed,  and  the  acid  heated  by  a  steam  jacket  or  by  standing  the 
generator  in  hot  water,  this  method  forms  a  convenient  constant 
chlorine  apparatus  for  laboratory  use.  L.  T.  T. 

The  Condition  of  Iodine  in  Solution,  and  the  probable 
Cause  of  the  different  Colours  of  its  Solutions.  By  G.  Kruss 
and  E.  Thiele  (Zeit.  anorg.  Chem.,  7,  52 — 81  ;  compare  Gautier  and 
Charpy,  Abstr.,  1890,  446). — The  authors  detail  numerous  determi- 
nations of  the  molecular  weight  of  iodine  in  solution,  and  also  of  its 
absorption  spectra  in  34  solvents  (in  each  case  at  two  temperatures). 

Although  the  boiling  and  freezing  point  experiments  negative  the 
existence  of  complex  chemical  molecules  of  iodine,  the  authors  be- 
lieve that  they  do  not  disprove  the  possibility  of  complex  "  physical 
molecules  "  or  groups  of  molecules.  The  experiments  of  Anschiitz, 
iiehrend,  and  others  on  the  freezing  points  of  solutions  of  naphthalene 
and  picric  acid  in  benzene  and  chloroform,  of  phenanthrene  picrato  in 
alcohol,  &c.  (where  figures  are  obtained  such  as  would  be  expected 
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if  the  molecule  had  become  dissociated  whilst  other  evidence  is  against 
sucli  dissociation),  points  to  the  possibility  of  the  existence  of  such 
loosely  bound  groups  of  molecules  witliout  their  being  detected  by 
the  Raoult  method.  Determinations  of  the  molecular  weight  of  an- 
thracene picrate  in  benzene  made  by  the  authors,  both  by  the  boiling 
point  and  freezing  point  methods,  gave  half  the  true  molecular  weight, 
or  results  such  as  would  be  expected  if  dissociation  had  occurred, 
whilst  the  dark  red  colour  of  the  solution  showed  that  such  dissocia- 
tion had  not  taken  place. 

The  behaviour  of  iodine  in  its  compounds  also  points  to  a  tendency 
to  form  molecular  aggregates.  Thus  the  polyiodides  all  contain  Ig, 
or  a  multiple  thereof,  and  never  an  uneven  number  of  iodine  atoms 
in  excess  of  those  in  the  simple  iodide. 

The  authors  conclude  that  the  fundamental  colour  is  dependent 
on  the  aggregation  of  the  molecules  of  the  iodine.  In  the  brown 
solutions,  the  dissociating  power  of  the  solvent  is  not  sufficient  to 
overcome  the  aggregating  tendency  of  the  iodine  molecule,  and 
the  iodine  is  in  the  form  of  [l2]w,  whilst  in  violet  solutions  the 
iodine  exists  in  its  simple  form  of  Ig.  This  would  also  account  for 
the  fact  that  brown  iodine  solutions  tend,  when  heated,  to  pass  into 
violet,  and  violet  solutions  when  much  cooled  to  change  to  brown.  It 
is  probable  that  the  refractive  and  dispersive  powers  of  the  solvent 
may  also  have  its  influence  in  displacing  the  absorption  bands,  and 
that  some  of  the  variations  in  shade  of  the  solutions  may  be  due  to 
this  cause.  L.  T.  T. 

Action  of  Reducing  Agents  on  Iodic  acid.  By  Miss  C.  F. 
EoBEKTS  (Amer.  J.  Sci,  [3],  48,  151 — 158). — Most  text  books  state 
that  nitric  oxide  is  absorbed  by  aqueous  iodic  acid  with  liberation  of 
iodine,  but  of  the  character  and  degree  of  ease  of  the  reaction  little  is 
known.  The  authoress  finds  that  nitric  oxide  causes  no  appreciable 
separation  of  iodine  from  dry  iodic  acid,  or  from  solutions  of  that  acid 
in  sulphuric  acid.  Nitric  oxide  is,  however,  absorbed  by  aqueous 
solutions  of  iodic  acid  of  any  strength,  but  the  reaction  takes  place 
slowly  even  when  the  gas  is  confined  over  the  acid,  and  not  at  al) 
when  the  gas  is  merely  passed  rapidly  through  the  solution. 

When  potassium  iodide  is  added  to  dilute  solutions  of  iodic  acid, 
or  of  hydrochloric  acid,  ro  iodine  is  separated  ;  but  when  a  solution 
of  potassium  iodide  is  gradually  added  to  a  mixture  of  weak  solutions 
of  iodic  and  hydrochloric  acids,  the  solution  becomes  yellow,  then 
orange,  and,  finally,  particles  of  iodine  separate.  The  iodine  could 
not  be  detected  by  the  starch  reaction,  as  iodine  monochloride  is  one 
of  the  products  first  formed.  When  iodic  acid  is  in  excess,  the  reac- 
tion takes  place  according  to  the  equation  HIO3  +  2KI  +  5HC1  = 
8H2O  +  2KC1  4  3IC1.  Part  of  the  iodine  monochloride  is  subse- 
quently decomposed  with  liberation  of  iodine.  Other  reducing  agents, 
such  as  sodium  thiosulphate,  arsenious  anhydride,  ferrous  sulphate, 
stannous  chloride,  potassium  thiocyanate,  and  nitric  oxide  produce 
similar  effects. 

Although  a  solution  of  iodine  in  iodic  acid  turns  starch  blue,  as  does 
also  one  of  iodine  in  hydrochloric  acid,  yet,  if  the  two  solutions  be 
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mixed,  the  starch  immediately  loses  its  blue  tint,  but  reo^aius  it  on 
the  addition  of  an  alkali  carbonate.  Tiie  proportions  in  which  iodic 
acid  and  iodine  were  found  to  react  in  presence  of  hydrochloric  acid 
were  as  1  :  4.  The  reaction  takes  place  according  to  the  equation- 
HIO3  +  2T3  +  5HC1  =  aHsO  -f  5IC1. 

It  is  probable  that  the  action  of  potassium  iodide  or  other  re-^ 
ducing  agent  on  iodic  acid  in  presence  of  hydrochloric  acid  is  first 
to  liberate  iodine,  which  at  once  acts  on  the  mixture  of  the  two 
acids  to  form  iodine  monochloride.  It  could  not  be  ascertained 
whether  the  first  action  on  the  iodic  acid  was  to  form  a  higher  oxide 
(I2O7)  or  a  lower  (I2O4).  Whichever  is  the  case,  the  mixture  of 
iodine  and  iodic  acid,  both  ordinarily  oxidising  agents,  is  able  to 
effect  the  decomposition  of  hydrochloric  acid  with  formation  of  iodine 
monochloride.  L.  T.  T. 

Ozonising  Apparatus.  By  H.  N.  Warren  (Chem.  Neivs,  70^ 
41 — 4'2). — Pieces  of  tinfoil,  in  close  proximity  to  one  another,  are 
attached  to  the  inner  surface  of  glass  tubes  (similarly  to  the  diamond 
Ley  den  jar),  and  can  then  be  used  for  ozonising  air  or  oxygen,  in. 
place  of  the  usual  apparatus.  D.  A.  L. 

Influence  of  Pressure  on  the  Combination  of  Hydrogen  with 
Selenium.  By  H.  Pelabon  (Gompt  rend,,  119,  73— 75).— When 
selenium  is  heated  at  620°  with  hydrogen  in  sealed  tubes  in  which  the 
pressures  are  respectively  520  mm.,  1270  mm.,  1520  mm.,  and  30,160 
mm.,  the  values  obtained  for  the  ratio  of  the  partial  pressure  of  the 
hydrogen  selenide  to  the  total  pressure  are  0*405,  0*4112,  0"42,  and 
0423  respectively.  At  575°,  for  pressures  of  iuS  mm.  and  1380  mm., 
the  ratios  were  0*39  and  0*403  respectively.  At  a  much  lower  tempera- 
ture, namely,  310°,  and  pressures  of  580  mm.  and  1520  mm.,  the  ratios 
were  0*214  and  0*23  respectively.  It  follows  that,  as  Ditte  has  already 
observed,  an  increase  of  pressure  increases  very  slightly  the  quantity 
of  hydrogen  selenide  produced  at  a  given  temperature,  and  the  effect 
of  pressure  is  less  the  higher  the  temperature.  This  result  is  in 
agreement  with  the  ordinary  theory  of  dissociation. 

The  author  finds  that  increase  of  pressure  increases  the  rate  of 
formation  of  the  hydrogen  selenide.  C.  H.  B. 

Action  of  Chlorine  on  Phosphonium  Iodide.  By  J.  C.  Caix 
(Chem.  Neics,  70,  80 — 81). — By  the  action  of  chlorine  or  phosphorus 
pentachloride  on  phosphonium  iodide,  a  mixture  of  amorphous  phos- 
phorus and  solid  hydrogen  phosphide  is  obtained.  D.  A.  L. 

Bromoborates.  By  G.  Rousskau  and  H.  Allaire  {Gompt.  rend., 
119,  71 — 73  ;  compare  this  vol.,  ii,  413,  and  Abstr.,  1893,  ii,  518). — 
The  action  of  bromine  on  a  mixture  of  a  metal  with  boronatrocalcite 
yields  a  series  of  bromoborates  analogous  to  the  chloroborates  pre- 
viously described  {loc.  cit.).  Heintz's  method,  which  in  the  case 
of  chloroborates  is  satisfactory  only  for  the  zinc  salt,  is,  in  the  case 
of  bromoborates,  satisfactory  only  for  the  zinc  and  magnesium  com- 
pounds. 
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The  hromoborates  have  the  general  formula  6M"0,8B203,M"Br2, 
and  crystallise  in  cubes,  tetrahedra,  and  dodecahedra,  which  act  on 
polarised  light,  and  seem  to  have  only  a  pseudocubic  symmetry. 
The  magnesium,  zinc,  cadmium,  and  manganese  compounds  are 
colourless ;  the  cobalt  compound  is  green  by  transmitted  light,  and 
violet  by  reflected  light ;  the  nickel  compound  is  yellow. 

In  all  cases  where  the  bromoborate  has  been  prepared  from 
boronatrocalcite,  it  contains  about  1  per  cent,  of  calcium. 

C.  H.  B. 

Behaviour  of  Sodium   Peroxide  towards  Alcohol.      By  J. 

Tafel  (Ber.,  27,  2297—2306;  see  also  this  vol.,  ii,  233).— A  com- 
pound of  the  composition  NaOgH,  which  the  author  names  sodyU 
hydroxide,  is  obtained  when  sodium  peroxide  is  shaken  with  well 
oooled  absolute  alcohol.  It  remains  undissolved  as  a  yellowish 
sandy  mass,  whilst  the  alcoholic  solution  contains  only  traces  of 
'active  oxygen.  It  dissolves  in  water  with  a  much  smaller  develop- 
Tnent  of  heat  than  sodium  peroxide,  and,  when  heated  in  a  tube, 
<explodes  with  evolution  of  oxygen.  It  also  slowly  gives  off  oxygen 
at  0°,  absorbs  water  from  the  air,  and  is  converted  by  dry  carbonic 
anhydride  into  sodium  carbonate,  water,  and  oxygen.  It  dissolves  in 
dee-cold  water  without  evolution  of  gas,  bnt  a  slight  rise  of  tempera- 
ture detei'mines  decomposition ;  when  mixed  with  dilute  alcohol,  it 
yields  crystals  of  the  compound  Na202,8H20  ;  with  alcoholic  hydrogen 
•chloride  at  —5°,  it  yields  a  product  which  contains  1  mol.  NaCl  and 
I  mol.  N'a02H ;  at  higher  temperatures  the  products  of  the  action 
are  sodium  chloride  and  hydrogen  peroxide.  It  dissolves  in  cold 
;alcoholic  acetic  acid,  and  forms  a  compound  of  the  formula 
-NaC2H302,NaOC2H302,H20.  With  benzoic  chloride  at  ordinary  tem- 
peratures, it  yields  sodium  chloride  and  benzoic  peroxide  (m.  p.  105°). 

E.  C.  R. 

Preparation  of  Ammonium  Nitrite.  By  S.  P.  L.  Sorensen 
'{Zeit.  anorg.  Chem.,  7,  33 — 40). — The  author  employs  a  modification 
'of  Erdmann's  method.  The  mixture  of  nitrogen  oxides  evolved 
during  the  action  of  arsenious  anhydride  on  nitric  acid  is  passed 
•over  coarsely  powdered  ammonium  carbonate  kept  cool  by  ice.  The 
half  liquid  mass  is  treated  with  alcohol,  the  unchanged  carbonate 
filtered  off,  and  the  ammonium  nitrite  precipitated  by  the  addition  of 
•ether.  The  nitrite  so  obtained  is  of  90 — 94  per  cent,  purity,  and 
may  be  purified  by  re-solution  in  96  per  cent,  alcohol  and  reprecipita- 
tion  with  ether. 

Pure  ammonium  nitrite  forms  almost  colourless  needles  which  are 
deliquescent,  and  dissolve  in  water  with  development  of  heat.  It  is 
-easily  but  slowly  soluble  in  alcohol,  and  is  precipitated  from  this 
•solution  by  ether,  chloroform,  and  ethylic  acetate.  Concentrated 
solutions  appear  to  decompose  with  explosive  force  at  60 — 70°,  like 
'the  solid  salt,  and  in  acid  solutions  such  decomposition  sometimes 
•occurs  at  ordinary  temperatures.  The  dry  salt  may  be  saiely  kept 
in  an  atmosphere  of  hydrogen,  and  in  presence  of  pieces  of  ammonium 
carbonate  and  of  lime.  It  is  best  kept  and  transported  under  abso- 
lutely dry  and  alcohol-free  ether.  L.  T.  T. 
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Preparation  of  Potassium  Mercuric  Iodide.  By  E.  G.  CLAYroN 
(Chem.  News,  70,  102). — Potassium  mercuric  iodide  is  readily  ob- 
tained from  ordinary  Nessler  solation  by  concentration  and  crystal- 
lisation. D.  A.  L. 

Molecular  Weight  of  Mercurous   Chloride.     By  M.   Fileti 

(J.  pr.  Chem.,  [2],  50,  222 — 223). — A  propos  of  the  paper  of  Harris 
and  V.  Meyer  on  this  subject  (this  vol.,ii,  353),  the  author  calls  atten- 
tion to  the  fact  that,  already  in  1881,  he  had  determined  the  vapour 
density  of  mercurous  chloride,  by  V.  Meyer's  method,  in  an  atmo- 
sphere of  mercnric  chloride,  and  found  it  to  correspond  with  HgCl 
(Gazzetta,  11,  341).  That  no  dissociation  had  taken  place  was  proved 
by  the  fact  that  a  cooled  gold  surface,  immersed  in  the  mixed  vapours 
at  400°,  received  no  deposit  of  mercury.  C.  F.  B. 

Separation  of  the  Rare  Earths.  By  H.  A.  Rowland  {Chem. 
News,  70,  68 — 69). — The  author,  like  other  investigators,  finds 
cerium,  lanthanium,  praseodymium,  neodymium,  and  thorium  differ 
from  the  yttrium  group,  and  confirms  the  occurrence  of  all  these 
earths,  in  varying  proportions,  in  such  minerals  as  gadolinite,  samar- 
skite,  yttrialite,  cerite,  &c.,  but  adds,  that  besides  the  elements  of  the 
cerium  group,  there  are  at  least  seven  other  substances,  which  he 
refers  to  as  a,  b,  i,  d,  h,  n,  c,  h.  These  are  separated  from  the  cerium 
group  by  fractionating  with  sodium  sulphate.  The  mixed  earths  are 
dissolved  in  a  slight  excess  of  nitric  acid,  the  solution  diluted  and  kept 
warm  while  solid  sodium  sulphate  is  stirred  in,  during  a  day  or  two, 
until  the  absorption  lines  of  neodymium,  the  most  persistent  of  the 
group,  disappears  from  the  solution.  The  precipitate  is  treated  with 
potash,  and  the  resulting  oxides  submitted  to  the  same  course  of 
treatment,  which  is  repeated  a  dozen  times.  The  substances  a,  h,  dy 
i  appear  in  the  early  solutions ;  d,  n,  c,  &c.,  in  the  later  ones,  and  can 
be  obtained  fairly  free  from  a,  h,  and  i ;  but  d  persists  throughout, 
even  in  the  precipitate  of  the  cerium  group.  Samarskite,  as  com- 
pared with  gadolinite,  not  only  contains  more  of  the  mixture  d,  ?*, 
&c.,  but  also  a  larger  number  of  elements,  one  of  them  being  the 
author's  h.  The  sulphates  of  sodium  and  potassium  each  exhibit 
varying  degrees  of  activity  towards  these  different  substances,  more- 
over, the  oxalates  differ  in  solubility,  but  not  sufficiently  to  permit  of 
effective  separation.  The  author  has  separated  a  from  the  others  in 
the  following  manner : — The  solution  from  the  sulphate  fractionation 
is  slightly  acidified  with  nitric  acid,  diluted,  and  treated  with  weak 
potassium  ferrocyanide  solution,  at  intervals  of  an  hour  or  so,  until 
cerium  bands  are  no  longer  visible  from  3  inches  of  the  strong  solution. 
The  earth  is  then  precipitated  as  oxalate,  and  may  be  obtained  quite 
pure  by  this  method,  which,  however,  only  serves  for  the  isolation 
of  a.  a  is  the  principal  element  of,  and  has  the  properties  of  yttrium, 
and  both  the  oxalate  and  oxide  are  white. 

The  mixture  of  h,  i,  d  gives  cerium  absorption  and  emission  bands, 
but  of  the  former  many  seem  to  belong  to  h  rather  than  to  /.  The 
oxalate  of  this  mixture  is  red,  and  the  oxide  white,     b  is  strong  in 
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gadolinite  and  weak  in  samarskite.     The  spectrum  of  the  author's 
erbium  indicates  the  presence  of  a  fourth  constituent. 

Substance  d  has  not  been  isolated,  but  has,  nevertheless,  been 
named  demonium,  on  account  of  its  ubiquity  and  persistency;  a  is 
the  only  one  of  these  substances  obtained  free  from  it.  The  principal 
spectrum  line  of  d  is  at  wave-length  4000*6  nearly.  The  substances 
n,  k,  c  have  a  feeble  absorption  spectrum  in  the  visible  spectrum,  and 
a  strong  one  in  the  ultra  violet.  Of  h,  no  properties  have  been 
ascertained.  D.  A.  L. 

Separation  of  the  Rare  Earths.  By  W.  Crookes  (Chem.  News, 
70,  81 — 82). — It  is  pointed  out  that  Rowland's  substances,  a,  Z>,  r, 
<fec.  (preceding  abstract),  are  probably  already  known  by  accepted 
names ;  that  white  yttrium  oxalate  and  oxide  are  far  from  novelties, 
and  that  the  erbium  known  to  chemists  generally,  retains  its  white 
oxalate,  its  rose  oxide,  and  a  number  of  bands  in  its  absorption 
spectrum  even  after  its  various  acknowledged  constituents  have  been 
separated.  D.  A.  L. 

Impurities  in  Aluminium.  By  H.  Moissax  (Gompt.  rend.,  119, 
12 — 15). — The  usual  impurities  in  commercial  aluminium  are  iron, 
derived  from  the  raw  materials  and  from  the  electrodes,  and  silicon, 
derived  partly  from  the  electrodes  and  the  crucible,  but  chiefly  from 
the  alumina.  There  is  no  evidence,  in  many  cases,  that  silicon  has 
any  injurious  effect,  but  it  can  be  partially  removed  by  melting  the 
metal  under  a  layer  of  an  alkali  fluoride.  In  addition  to  these  two 
impurities,  aluminium  contains  a  small  quantity  of  nitrogen,  which 
is  evolved  as  ammonia  when  the  metal  is  dissolved  in  potassium 
hydroxide,  and  a  small  quantity  of  carbon,  which  remains  as  a  maroon 
coloured,  amorphous  residue,  quite  free  from  graphite,  when  the 
metal  is  heated  with  gaseous  hydrogen  chloride  or  hydrogen  iodide 
free  from  oxygen  and  the  greyish  residue  is  treated  with  dilute 
hydrochloric  acid.  The  nitrogen  is  probably  present  in  the  form  of 
aluminium  nitride;  it  slightly  reduces  the  breaking  strain,  the 
elongation,  and  the  limit  of  elasticity.  The  carbon  has  a  much  more 
marked  effect  in  reducing  both  the  breaking  strain  and  the  elonga- 
tion. 

Commercial  aluminium  also  contains  a  small  quantity  of  amorphous 
alumina,  and  sometimes  small  crystals  of  carbon  boride. 

C.  H.  B. 

Aluminium  Carbide.  By  H.  Moissax  (Compt  rend.,  119,  16 — 
20). — Aluminium  carbide,  C3AI4,  is  obtained  (1)  by  heating  aluminium 
in  carbon  dishes,  in  the  electrical  tube-farnace,  with  a  current  of 
oOO  amperes  and  65  volts,  a  current  of  hydrogen  being  passed  throngh 
the  tube;  (2)  by  heating  the  metal  in  a  carbon  crucible  in  the  elec- 
trical furnace,  the  product  in  this  case  being  contaminated  with 
nitrogen  ;  or  (3)  by  reducing  a  mixture  of  kaolin  and  carbon  in  the 
electrical  furnace.  In  order  to  remove  the  excess  of  metal,  the  pro- 
duct is  treated  with  concentrated  hydrochloric  acid  at  a  low  tempera- 
ture, washed  rapidly  with  water,  and  finally  with  alcohol. 
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Aluminium  carbide  forms  transparent,  yellow  crystals,  sometimes 
5 — 6  mm.  long  ;  sp.  gr.  =  2'36.  Some  have  the  form  of  regular  hexa- 
gons. It  is  decomposed  at  the  highest  temperatures  of  the  electric 
■arc ;  chlorine  attacks  it  at  a  dull  red  heat,  with  incandescence, 
aluminium  chloride  volatilising,  and  a  residue  of  amorphous  carbon, 
without  any  trace  of  graphite,  being  left ;  bromine  has  no  action 
at  the  ordinary  temperature,  but  attacks  the  carbide,  with  in- 
candescence, at  about  700°;  iodine  seems  to  have  no  action,  even 
at  a  bright  red  heat.  Oxygen  attacks  the  carbide  superficially 
only  at  a  dull  red  heat,  whereas  at  the  same  temperature  sulphur 
attacks  it  readily,  with  great  development  of  heat,  and  formation  of 
•aluminium  sulphide  and  traces  of  carbon  bisulphide,  although  the 
greater  part  of  the  carbon  remains  in  the  form  of  thin  lamellae. 
Nitrogen  and  phosphorus  have  no  action  on  the  carbide  at  a  dull  red 
heafc,  but  certain  oxidising  agents  attack  it  readily.  When  slightly 
heated  with  dry  potassium  permanganate,  it  is  oxidised  with  vivid 
incandescence ;  potassium  dichromate  and  chromic  anhydride  oxidise 
iit  slowly  at  dull  redness. 

The  carbide  reduces  lead  peroxide  and  the  red  oxide  with  incan- 
descence, but  it  is  not  attacked  by  potassium  chlorate  or  nitrate.  A. 
solution  of  an  alkali  dichromate  acidified  with  sulphuric  acid  attacks 
it  slowly  in  the  cold,  or  when  boiled ;  fuming  nitric  acid  is  without 
action,  even  on  heating,  but  on  the  addition  of  water  the  carbide  is 
rapidly  attacked;  concentrated  hydrochloric  acid  attacks  it  very  slowly, 
but  the  dilute  acid  dissolves  it  in  a  few  hours ;  boiling  concentrated 
sulphuric  acid  is  reduced,  with  formation  of  sulphurous  anhydride, 
and  the  dilute  acid  reacts  at  about  100°.  Fused  potassium  hydroxide 
attacks  the  carbide  with  great  energy  at  about  300°,  but  alkali 
■carbonates,  even  at  a  bright  red  heat,  produce  only  incomplete 
■decomposition. 

When  the  carbide  remains  in  contact  with  water  at  the  ordinary 
temperature,  decomposition  takes  place  very  slowly,  with  liberation 
of  methane  and  formation  of  aluminium  hydroxide,  the  change  being 
accelerated  by  heat,  but  not  appreciably  influenced  by  light. 

C.  H.  B. 

Behaviour  of  Various  kinds  of  Glass  with  Reagents.  By 
F.  FoERSTER  (Zelt.  anal.  Chem.,  35,  381 — 396). — Out  of  14  varieties 
of  glass,  all  of  high  repute  for  chemical  purposes,  the  borosilicate 
Jena  glass,  59  III,  and  the  hard  zinc-aluminium-sodium  glass  (Jena, 
165  III)  are  much  lees  attacked  by  water  at  20"  or  80°  than  any  of 
the  others.  The  borosilicate  glass,  and  glasses  containing  zinc,  are 
more  strongly  jittacked  by  sodium  hydroxide  than  those  containing 
aluminium.  The  glasses  least  attacked  by  water  at  190"  are  those 
whose  composition  approaches  nearest  to  the  normal  formula, 
6Si02,R"0,R'2O,  when  R"  is  calcium  or  zinc,  but  the  glass  least 
affected  as  regards  amount  of  alkali  dissolved,  although  in  respect  of 
total  substance  dissolved  it  is  surpassed  by  Stas's  calcium-potassium- 
sodium  glass,  is  the  Jena,  59  III,  which,  moreover,  has  the  great 
advantage  of  retaining  its  transparency,  an  important  point  in  the 
^selection  of  a  glass  for  the  water-level  gauges  of  boilers. 

M.  J.  S. 
35-2 
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Cementation  Steel,  Ferrochromium,  Ferrotungsten,  Chro- 
mium Steel,  Tungsten  Steel.  By  H.  13iviiukx\s  and  A.  R.  van 
LiNGi:  (Bee.  Trav.  C/iim.,  13,  155 — 181). — The  specimen  of  cementa- 
tion steel  was  prepared  from  puddled  Dannemora  iron;  it  readily 
fractured,  and  the  surface  was  studded  with  glittering  spangles. 
When  polished  and  etched,  the  metal  shows  the  presence  of  dis- 
seminated hard  particles ;  these  resemble  white  cast  iron,  and  were 
isolated  by  dissolving  the  metal  in  acid.  This  substance  constitutes 
about  5  per  cent,  of  the  steel,  its  hardness  is  slightly  greater  than  5  ; 
it  is  extremely  brittle,  and  contains  66  per  cent,  of  carbon,  corre- 
sponding with  the  formula  Fe3C.  The  original  steel  contained  0  74 
per  cent,  of  carbon,  and  0-02  per  cent,  of  phosphorus,  consequently, 
when  freed  from  the  carbide,  it  only  contained  0"4  per  cent,  of  carbon. 
A  detailed  description  is  given  of  the  microscopic  appearance  of  the 
steel  as  it  gradually  dissolved  in  acids,  the  portions  presenting  the 
greatest  resistance  to  corrosion  being  distributed  irregularly  through- 
out the  bar ;  this  accords  with  Laurent's  theory,  that  during  cement- 
ation the  steel  derives  its  carbon  from  carbonic  oxide. 

Ferrotungsten,  when  etched,  shows  the  presence  of  hard,  almost  rect- 
angular, crystals.  Two  alloys  can  be  distinguished,  the  one  is  white, 
the  other  grey ;  the  hardness  =  6 — 6*3  and  4*2 — 4*5  respectively.  After 
treatment  with  acid,  light  coloured  crystals  separate ;  their  hardness 
is  between  that  of  felspar  and  quartz ;  they  are  attracted  by  an 
electro-magnet,  but  not  by  a  permanent  one ;  they  contain  0*56 — 0*62 
per  cent,  of  carbon,  and  probably  have  the  formula  FciW.  Ferro- 
tungsten appears  to  resemble  ferroaluminium.  Attempts  to  isolate 
the  compound  to  which  tungsten  steel  ow^es  its  extreme  hardness 
were  unsuccessful. 

Ferrochromium  also  contains  crystals,  the  hardness  of  which  =  6, 
whilst  that  of  the  magma  =  4*2 ;  the  latter  is  a  much  better  con- 
ductor of  heat  than  the  former.  Treatment  with  acid  leaves 
bayonet-shaped  crystals,  which  are  not  magnetic ;  their  hardness  = 
7*5.  In  ferrochromium  with  18*3  per  cent,  of  chromium,  and  5*5  per 
cent,  of  carbon,  the  composition  of  these  crystals  corresponds  with  the 
formula  CroFcTCa,  con-esponding  with  the  ferrocarbide,  Fe^G;  in 
ferrochromium  with  50  per  cent,  of  chromium,  the  composition  is  ap- 
proximately CrgFeCa.  It  is  pointed  out  that  the  softer  portions  of 
the  alloy  contain  considerable  quantities  of  chromium,  and  conse- 
quently, as  Hadfield  has  shown,  the  hardness  is  very  closely  connected 
with  the  quantity  of  carbon  present ;  probably  the  action  of  chromium 
is  twofold ;  it  forms  double  carbides,  less  soluble  in  molten  iron  than 
the  ferrocarbides,  and  at  the  same  time  facilitates  the  crystallisation 
of  the  latter.  The  crystals  from  chrome  steel  are  smaller  than  those 
from  ferrochromium,  but  in  composition  and  properties  closely  re- 
semble those  from  ferrochromium  containing  13  per  cent.  Cr. 

The  paper  concludes  with  a  discussion  and  condemnation  of  the 
theory  of  the  existence  in  various  alloys  of  allotropic  forms  of  the 
metals.  Full  analytical  details  are  given,  as  also  diagrams  of  some 
of  the  crystals.  J.  B.  T. 

Chromium.  By  H.  Moissan  (Compt.  rend.,  119,  185 — 191).— 
By  means  of  the  electric  furnaces  previously  described  (Abstr.,  1893, 
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ii,  281,  and  this  vol.,  ii,  78),  the  author  has  prepared  more  than 
20  kilos,  of  metallic  chromium. 

Chrominm  Carhides. — When  chromium  is  heated  with  a  large 
excess  of  carbon  in  the  crucible  of  the  electric  furnace  with  a  current 
of  70  volts  and  350  amperes  for  10  or  15  minutes,  the  carbide, 
02Cr3,  is  obtained  in  very  brilliant  lamellss  with  a  greasy  lustre ; 
sp.  gr.  =  5'62.  The  crystals  are  not  attacked  by  concentrated  or 
dilute  nitric  acid,  aqua  regia,  or  concentrated  hydrochloric  acid,  but 
they  are  slowly  decomposed  by  dilute  hydrochloric  acid.  Fused 
potassium  hydroxide  has  very  little  action  on  the  carbide,  but  fused 
potassium  nitrate  attacks  it  readily.  It  is  not  decomposed  by  water 
even  at  100°.  It  is  much  harder  than  quartz,  and  is  even  harder  than 
topaz,  but  is  softer  than  corundum. 

Another  carbide,  C0r4,  is  obtained  in  lustrous  needles,  sometimes 
10 — 20  mm.  long  on  the  surface  of  the  ingots  of  metallic  chromium 
or  in  the  cavities  formed  in  the  interior  of  the  ingots  ;  sp.  gr.  =  6*75. 
It  is  much  harder  than  glass,  and  somewhat  harder  than  quartz. 

Chromium. — When  the  crude  chromium  is  heated  with  excess  of 
chromium  oxide  with  a  view  to  rem^ove  the  carbon,  the  resulting 
metal  is  partially  oxidised  or  "  burnt."  By  heating  the  chromium  in 
the  electric  furnace  with  calcium  oxide,  the  greater  part  of  the 
carbon  is  removed  as  calcium  carbide,  and  the  metal  contains  only 
I'D — 1*9  per  cent,  of  carbon.  When  thus  purified,  it  crystallises 
very  readily,  and  the  crystals,  which  often  are  3 — 4  mm.  long,  seem 
to  be  cubes  and  octahedra,  and  resemble  bismuth  crystals  in  their 
grouping. 

The  complete  removal  of  carbon  from  chromium  by  means  of 
calcium  oxide  is  not  possible,  because  when  the  proportion  of  carbon 
has  been  reduced  below  a  certain  point,  an  inverse  action  takes 
place  with  formation  of  a  well  crystallised  chromium  calcium  oxide. 
If,  however,  the  chromium  is  heated  in  an  electric  furnace  made  of 
lime  and  brasqued  with  this  double  oxide,  metallic  chromium  is  ob- 
tained quite  free  from  carbon ;  sp.  gr.  at  20°  =  692. 

When  chromium  containing  2  per  cent,  of  carbon  is  heated  beforu 
the  oxyhydrogen  blowpipe,  it  partially  burns,  with  production  of 
brilliant  sparks,  and  the  heat  developed  by  this  combustion  causes 
the  superficial  fusion  of  the  metal  at  the  point  on  which  the  flame 
impinges,  but  the  metal  could  not  be  fused  in  an  ordinary  platinum 
furnace  even  after  heating  for  45  minutes.  Pure  chromium  burns  in 
the  oxyhydrogen  blowpipe  more  brilliantly  than  iron,  and  can  be 
completely  oxidised.  It  is  less  fusible  than  the  metal  containing 
carbon,  and  its  melting  point  is  considerably  higher  than  that  of 
platinum,  and  cannot  be  obtained  by  means  of  the  oxyhydrogen 
flame.  In  the  electric  furnace,  however,  it  melts  to  a  brilliant,  very 
mobile  liquid,  and  by  means  of  a  current  of  70  volts  and  1000  am- 
peres, as  much  as  10  kilos,  of  chromium  can  be  melted  at  once  and 
cast  into  ingots. 

Pure  chromium  is  somewhat  harder  than  glass,  but  not  so  hard  as 
quartz ;  it  can  be  worked  with  a  file,  and  takes  a  polish  similar  to 
that  of  iron,  but  more  brilliant  and  somewhat  whiter.  Chromium 
containing  1'5 — 3*0  per  cent,  of  carbon  can  only  be  cut  and  polished 
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with  a  wheel  armed  with  diamonds.  The  pure  metal  is  not  mag- 
netic. 

Crude  chromium  does  not  alter  when  exposed  to  moist  air,  but  the' 
pure  metal  oxidises  superficially  only,  and  afterwards  undergoes  no- 
further  change.  It  burns  brilliantly  in  oxygen  at  2000°,  aud  burns 
in  sulphur  vapour  at  about  700°  with  formation  of  chromium  sulph- 
ide. When  heated  with  carbon  at  the  temperature  of  a  forge,  it 
forms  the  carbide  CCr4,  and,  at  the  temperature  of  the  electric 
furnace,  the  carbide  CaCrs.  In  the  electric  furnace,  it  combines 
readily  with  silicon,  forming  a  crystallised  silicide  which  easily 
scratches  rubies,  and  is  not  attacked  by  acids,  aqua  regia,  or  fused 
potassium  hydroxide  or  potassium  nitrate.  Under  similar  condi- 
tions, it  forms  a  well  crystallised,  boride  which  is  very  hard,  and  is 
attacked  by  acid  with  difficulty. 

When  heated  to  dull  redness  in  hydrogen  chloride,  chromium  is 
readily  attacked,  and  yields  crystallised  chromous  chloride.  Hydro- 
chloric acid  attacks  the  metal  very  slowly  in  the  cold,  and  moro 
rapidly  on  heating.  Under  the  influence  of  an  electric  current,  the 
metal  being  the  positive  pole,  it  will  dissolve  in  the  dilute  acid. 
Boiling  concentrated  sulphuric  acid  attacks  chromium  with  evolution 
of  sulphurous  anhydride  and  formation  of  a  deep  coloured  solution  ; 
the  hot  dilute  acid  attacks  it  slowly,  and  out  of  contact  with  air 
forms  the  blue,  crystalline  chromous  sulphate  previously  described.. 
Cold  or  hot  fuming  nitric  acid  or  aqua  regia  has  no  action  on 
chromium  ;  dilute  nitric  acid  attacks  it  very  slowly.  Mercuric 
chloride  solution  attacks  the  powdered  metal  very  slowly  with  forma- 
tion of  chromic  chloride. 

When  heated  at  1200°  in  a  current  of  hydrogen  sulphide,  chromium- 
is  completely  converted  into  fused  chromium  sulphide,  which  has  a 
crystalline  appearance;  at  the  same  temperature,  carbonic  anhydride- 
attacks  the  metal  with  formation  of  a  superficial  layer  of  green 
chromic  oxide  mixed  with  carbon,  whilst  carbonic  oxide  yields 
chromic  oxide  and  carburetted  chromium. 

Fused  potassium  nitrate  readily  attacks  chromium  at  a  dull  red 
heat,  but  the  action  is  still  more  vigorous  with  fused  potassium 
chlorate,  on  the  surface  of  which  the  burning  chromium  floats  in  the 
same  way  as  potassium  on.  water.  Fused  potassium  hydroxide,  on 
the  other  hand,  has  no  appreciable  action  on  chromium  at  a  dull  red 
heat.  C.   H.  B. 

Phosphorus  Pentachloride  and  Molybdic  Anhydride.    By  H. 

ScHiFF  {Zeit.  anoi-g.  Ghem.,  7,  91). — A  reply  to  Smith  and  Sargent 
(Zeit.  anorg.  Ghem.,  6,  384). 

Action  of  Molybdenum  Dioxide  on  Silver  Salts.    By  E.  F. 

Smith  and  O.  L.  Shinn  (Zeit.  anorrf.  Ghem.,  7,  47 — 49). — The 
authors  find  that  molybdenum  dioxide  is  readily  dissolved  by  a 
slightly  warm  aqueous  solution  of  silver  nitrate,  the  solution  being* 
rendered  more  rapid  by  the  presence  of  ammonia.  Silver  at  the 
same  time  separates  out  in  crystalline  scales.  L.  T.  T. 
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Action  of  Molybdic  acid  on  Potassium  Chromate  and  Di- 
chromate.  Bj  R.  H.  Bradbuky  (Zeit.  anorg.  Ghem.,  7,  43 — 46). — 
When  molybdic  acid  is  dissolved  in  a  solution  of  potassium  chromate, 
and  the  mixture  evaporated  to  a  small  bulk,  most  of  the  acid  sepa- 
rates unchanged ;  a  small  quantity  of  potassium  molybdate  is, 
however,  formed,  and  a  corresponding  quantity  of  potassium  di- 
chromate.  When  molybdic  acid  is  dissolved  in  potassium  dichromate 
solution  and  the  solution  evaporated,  no  action  appears  to  take 
place.  When  dry  molybdic  acid  is  mixed  with  dry  potassium  di- 
chromate and  gently  fused  in  a  crucible,  a  brownish  powder  is 
formed,  which  is  insoluble  in  water,  soluble  to  a  green  liquid  in 
hydrochloric  acid,  and  has  the  formula  KgOjCraOajSMoOa. 

L.  T.  T. 

Action  of  Hydrogen  Chloride  on  Sodium  Vanadate.  By  E. 
F.  Smith  and  J.  G.  Hibbs  (Zeit.  anorg.  Ghem.,  7,  41 — 42). — Debray 
has  shown  that  molybdic  acid  can  be  volatilised  in  a  current  of 
hydrogen  chloride.  The  authors  find  that  when  a  current  of  hydro- 
gen chloride  is  passed  over  sodium  vanadate,  heated  at  440°,  the 
whole  of  the  vanadic  acid  is  volatilised,  sodium  chloride  being  left. 
The  volatile  product  condensed  on  the  cool  part  of  the  tube  as 
a  semi-opaque,  reddish-brown,  oily  liquid,  which  is  probably  the 
compound  2V02,3H20,4HC1,  described  by  Berzelius.  L.  T.  T. 

Niobium  and  Tantalum.  By  E.  F.  Smith  and  P.  Maas  (Zeit 
anorg.  Ghem.,  7,  96 — 99). — Niobium  oxide  when  heated  strongly  in  a 
stream  of  hydrogen  chloride  yields  a  white  sublimate  of  the  formula 
Nb204,3H20,HCl,  which  the  author  considers  to  be  a  hydroxy  chloride. 
It  is  volatile  at  very  high  temperatures.  Hydrogen  bromide  yields  a 
similar  hydroxyhromide,  which  is  yellowish-red,  and  rather  more  easily 
volatile  than  the  chlorinated  compound.  This  volatility  of  niobium 
oxide  in  halogen  acids,  although  much  less  marked  than  that  of 
molybdic  acid,  may  give  a  means  of  removing  traces  of  niobium  from 
tungsten  and  other  non-volatile  substances.  Tantalum  oxide,  under 
like  conditions,  is  unchanged. 

When  niobium  oxide  is  fused  with  a  large  excess  of  metallic  mag- 
nesium, a  blue-black  oxide,  Nb203,  is  produced.  It  is  insoluble  in  all 
acids  except  hydrofluoric,  and,  when  heated  in  the  air,  is  converted 
into  white  niobium  oxide.  When  tantalum  oxide  is  heated  with 
metallic  magnesium,  a  strong  action  occurs,  and  a  brownish-black 
tetroxide,  Ta204,  is  produced  ;  this  is  not  attacked  by  hydrochloric, 
nitric,  or  sulphuric  acid.  When  heated  with  chlorine,  this  oxide 
gives  a  white,  easily  volatile  sublimate,  which  is  readily  decomposed 
by  water,  and  contains  185  per  cent,  of  chlorine.  When  tantalum 
oxide  is  heated  with  aluminium  powder,  violent  action  takes  place, 
the  whole  mass  becoming  red  hot ;  the  above-mentioned  tetroxide 
seems  to  be  formed,  but  was  never  obtained  free  from  aluminium. 

L.  T.  T. 

Haloid  Compounds  of  Platinum.  By  L.  Pigeon  (Ann.  Ghim. 
Phys.,  [7],  2,  433—502;  compare  Abstr.,  1890,  439;  1891,  966, 
1325;  1892,  3). — In  addition  to  the  tetra-  and  penta-hydrates  of 
platinic  chloride,  the  author  has  prepared  two  others.     The  hcpta- 
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hydrate,  PtCl4,7H20,  is  obtained  on  allowing  neatral  plafcinic  chlorido 
solution  to  evaporate  in  a  vacuum  ;  on  exposure  to  a  dry  atmosphere, 
it  effloresces,  leaving"  the  tetrahydrate.  The  mon hydrate  is  formed  on 
exposing  the  latter  over  potash  in  a  vacuum  at  100°. 

Although  the  action  of  chlorine  on  platinum  is  not  complete,  yet 
on  passing  chlorine  through  arsenic  chloride  containing  spongy  plati- 
num mixed  with  rather  less  than  its  weight  of  selenium,  the  whole 
dissolves.  After  heating  the  solution  in  a  sealed  tube  at  250°,  a 
yellow,  crystalline  double  compound  of  platinic  and  selenic  chlorides 
is  deposited ;  this,  on  heating  at  360°  in  a  current  of  chlorine, 
yields  nearly  pure  platinic  chloride.  If  platinum  selenide  is  used 
instead  of  a  mixture  of  its  constituents,  no  action  occurs.  The  above 
double  compound  is  fairly  soluble  in  boiling  arsenic  chloride,  whilst 
pjatinic  chloride  is  very  sparingly  so. 

Platinic  iodide,  Ptl4,  separates  on  adding  potassic  iodide  to  hydro- 
gen platinochloride  solution.  On  heating  it  in  a  current  of  chlorine, 
platinic  chloride  is  obtained ;  the  product  nearly  always  contains 
traces  of  iodide. 

Dry  platinic  iodide  decomposes  slowly  with  evolution  of  iodine  in 
a  vacuum  at  ordinary  temperatures.  The  heat  of  formation  of  the 
iodide  was  determined. 

P.t  solid  +  I4  solid  =  Ptl4,  solid,  develops  17'4  Gals. 

Pt  solid  +  I4  gaseous  =  Ptl4,  solid,  develops  390  Cals. 

W.  J.  P. 


Mineralogical   Chemistry. 


Separation  of  Minerals  of  High  Specific  Gravity.    By  S.  L. 

Penfield  and  D.  A.  Kreider  (Amer.  J.  ScL,  [3],  48,  143—144). — The 
authors  point  out  the  value  to  mineralogists  of  the  discovery  by 
J.  W.  Retgers  (Abstr.,  1893,  ii,  294)  of  the  possibility  of  using  the 
fused  double  nitrate  of  silver  and  thallium  (sp.  gr.  =  5)  for  separating 
minerals.  The  liquid  has  the  advantage  of  being  practically  colourless, 
neutral,  soluble  in  water,  and  readily  recoverable  from  the  aqueous 
solution  by  simple  evaporation  on  the  water  bath.  Separations  may 
be  made  in  test  tubes.  Some  disadvantages  are,  however,  presented, 
and  these  are  obviated  in  an  apparatus,  devised  by  the  author,  of 
which  illustrations  are  given.  B.  H.  B. 

Nitrogen  Content  of  Californian  Bitumen.  By  S.  F.  Peckham 
(Amer.  J.  8ci.,  [3],  48,  250— 255).— The  author  found  that  the  oils 
from  the  tunnels  in  Wheeler's  Caiion  on  the  south  side  of  the  Sulphur 
Mountain,  Ventura  Co.,  California,  yielded  the  following  results  on 
analysis — 

H.  C.  N.  Total. 

11-82  86-93  1-11  99-86 
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The  oil  of  the  Pico  Spring  contained  1*02  per  cent,  of  nitrogen,  and 
that  from  the  Canada  Laga  Spring  1*08  per  cent. 

By  washing  a  distillate  of  California  petroleum  with  dilute  sulph- 
uric acid,  basic  oil  is  obtained,  demonstrating  the  animal  origin  of  the 
bitumens.  The  author  has  tested  all  of  the  varieties  of  bitumen 
found  in  California,  from  the  most  fluid  petroleums  to  solid  asphaltum, 
and  has  invariably  observed  the  reaction  indicating  the  presence  of 
these  compounds.  B.  H.  B. 

Natural  Occurrence  of  Humic  acid.  By  C.  v.  John  (Zeit. 
Kryst.  Min.,  23,  289;  from  Verh.  k.  k.  Geol.  Beichsanst,  1891,  64).— 
At  the  outcrop  of  a  coal  seam  at  Theussau,  near  Falkenau,  in  Bohemia, 
a  carbonaceous  mass  was  met  with  which  was  completely  soluble  in 
ammonia  and  sodium  carbonate,  and  was  reprecipitated  on  the  addition 
of  hydrochloric  acid.  At  100"  59*25  of  water  was  given  off,  the 
residue  consisting  of — 

C.  H.  O.  Ash. 

54*98  4-64  39*98  0*40 

The  formula  was  thus  C46H46O35.  B.  H.  B. 

Rumanite.  By  0.  Helm  (Zeit.  Kryst  Mm.,  23,  308—309;  from 
Schrifte^i  d.  naturf.  Gesell.  zu  Danzig,  7,  No.  4). — At  several  places 
in  Roumania  an  amber-like  fossil  resin  occurs,  to  which  the  author 
^ives  the  name  of  rumdnite.  It  is  of  a  brownish-yellow  colour, 
transparent  to  translucent,  much  fissured,  and  brittle.  It  has  a  con- 
choidal  fracture,  a  hardness  of  2^  to  3,  and  a  sp.  gr.  of  1*048  to  1*105. 
Its  composition  is  as  follows. 

C.  H.  O.  S.  Total. 

81*64  9*65  7*56  1*15  100*00 

B.  H.  B. 
Dopplerite  from  Karkarala.     By  J.  A.  Antipoff  (Zeit.  Kryst. 
Min.,  23,  275;  from  Traits.  Buss.   Imp.  Mm.   Soc,  28,  503—504).— 
This  mineral  gave  on  analysis  the  following  results. 


c. 

H. 

0. 

S. 

Ash. 

55-36 

6-50 

34*82 

0-52 

2*80 

Its  sp.  gr.  is  1*13.  The  volatile  constituents  amounted  to  90*20  per 
cent.  On  heating  to  100°,  2*31  per  cent,  was  volatilised.  The  mineral 
occurs  in  the  form  of  a  thick  and  extensive  deposit  near  the  Alagal 
«alt  lake.  B.  H.  B. 

Jamesonite  and  Plumbocuprite  from  Semipalatinsk.  By  J. 
A.  Antipoff  (Zeit.  Kryst.  Min.,  23,  275 — 276  ;  from  Trans.  Bass.  Imp. 
Min.  Soc,  28,  527). — Analysis  of  jamesonite  (I)  and  of  plumbo- 
cuprite (II),  from  the  Derwis  Mine,  in  the  province  of  Semipalatinsk, 
gave  the  following  results. 


I 


Cu. 

Fe. 

Pb. 

Ag. 

Sb. 

S. 

SiOs. 

Total. 

I.      — 



63*61 

23*44 

12*54 

— 

99*59 

11.  6942 

0*71 

9*58 

0*07 

trace 

18*95 

0*42 
B. 

9915 
H.  B. 
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Argyrodite  and  a  New  Sulphostannate  of  Silver  from  Bolivia. 
By  S.  L.  Penfield  {Zeit.  Kryst.  Min.,  23,  240— 248).— A  specimen 
from  La  Paz,  Bolivia,  which  was  supposed  to  be  argyrodite,  gave,  on 
analysis,  the  following  results. 


S. 

Sn. 

Go. 

Ag. 

Zn  +  Fe. 

Total. 

16-22 

6-94 

1-82 

74-10 

0-21 

99-29 

In  this  compound,  tin  is,  undoubtedly,  isomorphous  with  germa- 
nium. The  formula  is  Ag8(SnGe)S6  or  4Ag2S,(SnGe)S2.  The  only 
snlphostannates  hitherto  known  to  occur  in  nature  are  the  rare 
species  sfannite,  CuS,'FeS,8uS2;  frankeite,  5PbS,Sb2S3,2SnS2 ;  and' 
plumhostannite,  a  mineral  of  doubtful  composition.  As  the  Freiberg 
argyrodite  has  been  shown  to  be  isometric,  and  as  the  name  canfieldite 
cannot,  therefore,  be  applied  to  the  germanium  compound,  it  is  pro- 
posed now  to  transfer  the  name  to  the  isomorphous  tin  compound. 

B.  H.  B. 

Identity  of  Hydrofranklinite  and  Chalcophanite.  By  S.  L. 
Penfield  and  D.  A.  Keeidee  (Amer.  J.  Sci.,  [3],  48, 141— 143).— The- 
name  of  hydrofranklinite  was  given  by  W.  T.  Roepper  to  a  supposed 
new  hydrous  oxide  of  iron,  zinc,  and  manganese  from  Stirling  Hill,. 
New  Jersey.  The  original  chemical  examination  was  never  com- 
pleted, and  a  new  analysis  has  given  the  following  results. 


FeO. 

ZnO. 

MnO. 

0. 

HoO. 

Insol. 

Total. 

10-00 

18-25 

48-27 

11-21 

11-85 

0-25 

99-83 

The  composition  of  the  mineral  can  be  expressed  by  the  formula 
E;Mn206,2H20,  a  formula  identical  with  that  derived  by  Moore  in 
1875  for  chalcophanite.  B.  H.  B. 

Leadhillite  in  Missouri.  By  L.  V.  Piessoj;  and  H.  L.  Wells 
(Amer.  J.  Sci.,  [3],  48,  219 — 226). — The  rare  hydratedsulphato-carbo- 
nate  of  lead  has  been  reported  from  but  three  localities  in  the  United 
States.  A  new  occurrence  is  now  announced,  near  Granby,  Missouri.. 
The  crystals  are  hexagonal  prisms  terminated  by  the  base,  the  colour 
varying  from  colourless  to  clear  sea-green.  Analysis  yielded  the 
following  results. 

SO3.  COo.  PbO.  H2O.  Total. 

7-33        8-14        82-44        1-68        99-59 

The  formula  is  thus  PbS04,2PbC03,Pb(OH)2,  corresponding  with 
the  composition  suggested  by  Groth.  B.  H.  B. 

Alunite  from  Colorado.  By  E.  B.  Huelblrt  {Amer.  J.  Sci.^ 
[3],  48,  130 — 131). — The  alunite  described  occurs  as  an  aggregate  of 
minute  crystals  filling  pockets  in  the  ore-body  of  the  National  Belle 
Mine,  Red  Mountain,  Ouray  Co. ,  Colorado.  On  analysis,  the  mineral 
yielded 


S03. 

AI2O,. 

K2O. 

Na.O. 

F.O. 

lusol. 

Total. 

38-93 

3903 

4-26 

4-41 

13-35 

0-50 

100-48 

MINERALOGICAL  CHEMISTRY,  45^^ 

The  results  agree  satisfactorily  with  the  commonly  accepted  formiila 
KAIsS.^OihSHsO.  An  interesting  feature  is,  however,  the  large  per- 
centage of  soda,  alunite  having  usually  been  regarded  as  a  potash- 
compound  only.  Another  interesting  feature  is  the  insolubility  of 
the  mineral  in  hydrochloric  acid.  B.  H.  B. 

Magnetostibian,  a  New  Antimony  Mineral.  By  L.  J.  Igel- 
STKOM  {Zeit.  Kryst.  Min.,  23,  212 — 214). — In  appearance,  this  mineral, 
which  was  found  at  the  Sjo  mine,  resembles  magnetite  and  jacobsite. 
It  differs,  however,  from  them  in  being  transparent  with  blood-red 
colour  under  the  microscope.  It  occurs  in  the  form  of  grains  in 
limestone.  After  the  impurities  had  been  removed,  the  magnetostibian, 
gave,  on  analysis,  the  following  results. 

Sb^Os.        A82O5.  TeO.  MnO.  Fe.Og. 

9-83         lv54         17-16         59-11         12-36 

The  formula  may  be  expressed  thus  (MnO,FeO)35,Sbo05.  The  nam& 
of  magnetostibian  has  been  selected  for  this  mineral  to  indicate  its, 
magnetic  properties,  its  similarity  to  magnetite  and  its  percentage  of 
antimony.  B.  H.  B, 

Humite  free  from  Fluorine.  By  P.  Jaxxasch  and  J.  Lock© 
(Zeit.  anorg.  Chem.,  7,  92 — 95). — Schafer  found  in  serpentine  from 
the  Allalinhorn,  Switzerland,  two  minerals,  one  brownish-yellow  and 
monoclinic,  the  other  colourless,  which  from  their  optical  characters, 
are  evidently  humites.  Both  were  free  from  fluorine.  The  brown, 
mineral  gave  analytical  results  agreeing  with  the  formula 

Mg,(Mg-OH)2(Si04)3. 
The  colourless  mineral  could  not  be  obtained  quite  free  from  impurity,, 
but  appears  to  have  the  formula  Mg7(Mg'OH)3Si30i5.  L.  T.  T. 

Constitution  of  the  Zeolites.  By  F.  W.  Claeke  (Ameo\  J.  Sci.^ 
[3],  48,  187 — 193). — The  obvious  relationship  of  many  zeolites  to  the 
felspars  has  long  been  recognised  as  a  probable  key  to  their  constitu- 
tion, but  hitherto  no  systematic  theory  of  the  connection  betw^een 
the  two  groups  has  been  put  forward.  This  has  now  been  developed 
by  the  author,  and  a  preliminary  statement  of  the  conclusions  reached 
is  given.  The  complex  aluminous  silicates  are  regarded  as  generally 
being  substitution  derivatives  of  simple  normal  salts,  and  the  acid 
radicles  Si04  and  SiaOg  are  regarded  as  being  mutually  replaceable. 
From  the  albite  and  anorthite  forraula3  given  by  the  author,  those  of 
many  zeolites  are  easily  derived,  providing  that  the  assumption  is. 
made  that  the  soda  salt  may  be  replaced  by  its  equivalent  ortho-com- 
pound, and  the  calcium  salt  by  the  corresponding  trisilicate.  All 
water  in  the  zeolites  being  regarded  as  water  of  crystallisation,  and 
the  groups  Si04  and  SigOfl  being  represented  by  the  general  symbol 
X,  the  greater  number  of  the  numerals  under  consideration  easily 
fall  into  tw^o  groups,  having  the  following  generalised  formula. 

I.  AlfiXfiRg',  nAq,  and  Al3X.,R3',  7?Aq. 
II.   AliXfiRio',  nA(i,  and  AljXaEe',  wAq. 
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The  two  groups  remain  in  this  form,  however,  only  so  long  as 
water  is  ignored ;  for  when  the  latter  is  regarded  as  partly  constitu- 
tional, several  members  of  the  first  series  must  be  transferred  to  the 
second.  B.  H.  B. 

Microcline  and  Hornblende  from  Durbach.  By  A.  Sauer 
{Zeit.  Kryst.  Min.,  23,  291 ;  from  Mittheil.  Grossh.  had.  Geol.  Lande- 
sanst.,  2,  283). — In  the  normal  granitite  of  Durbach,  in  the  north  of 
the  Black  Forest,  small  crystals  of  microcline  (I)  occur,  containing  a 
little  albite.  From  the  Durbach  mica-syenite,  pure  material  of 
blackish-green  hornblende  (II),  of  sp.  gr.  2*94  to  2'96  was  isolated  by 
means  of  Klein's  solution.     The  analytical  results  were  as  follows. 

FeO.       CaO.       MgO.      K2O.     NasO.  HgO.    Total. 
—        0-44       —     12-40     2-89   0-34     99-74 
7-46     12-08     1601     038     0-37   2-72  100-47 

B.  H.  B. 
Analyses  of  Hornblende.  By  A.  Brunlechner  (Zeit.  Kryst.  Min., 
23,  292 — 293). — Analyses  of  hornblende  from    hornblende- eclogite 
from    Semlach    (I),  from    Lolling    (II),  and   from  Wolch   (III),  in 
'Carinthia,  gave  the  following  results. 

Total. 
92-85 
94-21 
92-04 
B.  H.  B. 
Bauxite  from  the  Vogelsberg.     By  A.  Liebrich  {Zeit.  Kryst. 
Min.,  23,  296). — Bauxite  occurs  in  large  quantities  at  the  Vogels- 
berg as  an  alteration,  product  of  plagioclase- basalt.     The  author  gives 
the   following   analyses  ,  of  bauxite  : — I,  a  crystalline   variety  from 
•Grabenteich ;  II,  an  amorphous  variety  from  the  Schiiferling  mine 
near  Lich  ;  and  III,  an  amorphous  variety  from  the  Firnewald  mine. 


SiOs. 

AI2O3. 

FesOg. 

I.  64-53 

19-14 

trace 

II.  54-89 

1-50 

5-06 

SiO,,. 

AI2O3. 

FCsOg. 

MnO. 

CaO. 

MgO. 

I. 

48-80 

14-45 

16-77 

1-14 

11-26 

0-43 

II. 

45-66 

14-88 

17-44 

1-44 

10-27 

4-52 

II. 

47-02 

11-79 

17-20 

0-70 

14-56 

0-77 

SiO.,.      AI0O3.      Fe.O;,. 

TiOo. 

CaO.       MgO. 

H2O.         Total. 

I.  1-10      50-92      15-70 

3-20 

0-80       0-16 

28-60    100-48 

11.  2-78      50-52      13-09 

3-08 

1-66      trace 

27-12      99-15 

III.  4-92      53-10      10-62 

2-80 

0-62      trace 

27-80      99-86 
B.  H.  B. 

Sericite  from  Tetschen. 

By  E 

HiBSCH  (Zeit. 

Kryst.  Min.,  23 

290;  from  Jahrb.  h.  h.  Geol.  Beichsanst.,  41,  235). — Sericite  (sp. 
gr.  2*88),  fi^om  the  sericite-gneiss  on  the  right  bank  of  the  Elbe,  near 
Tetschen,  isolated  by  means  of  potassium  mercury  iodide  solution, 
gave,  on  analysis,  the  following  results. 

SiOg.       AI2O3.    FegOg.     CaO.     MgO.     K2O.     NaoO.     H2O.       Total. 
47-97     3595     313     0-55     0-25     8-58     0-54     4-53     101-50 

B.  H.  B. 
Analysis   of  Garnet.     By  W.  Muller   (Zeit.  Kryst.  Min.,   23, 
292  ;  from  Zeit.  Deutsch.  Geol.  Ges.,  43,  730). — Garnet  crystals,  of  a 
blood- red  colour,  from  the  contact-metamorphosed  mica-schist  of  the 
Schneekoppe,  were  found  to  have  the  following  composition. 


PHYSIOLOGICAL  CHEMISTRY. 


461' 


Si02. 

34-54 


AI0O3. 
22-26 


FeoOg.  FeO.  MnO.  CaO. 

7-09        32-74        2-32         1-33 

B.  H.  B. 
Rocks  and  Minerals  from  the  Island  of  Rhodes.     By  H.  v. 

FOULLOX  (Ze/f.  Krysf.  Miu.,  23,  293—294  ;  from  Sltzungher.  h.  k.  Akad. 
Wiss.  Wie7i.,  100,  144). — The  author  o-ives  descriptions  and  analyses 
of  felspar  from  the  uralite  gabbro  of  Rhoino,  and  from  the  fiyscli  of 
Sklipio.  To  the  same  geological  horizon  belong  asbestos-like  schists, 
of  which  three  varieties  are  described.  In  conclusion,  he  describes 
an  asbestos-like  variety  of  glaucophane,  in  which  the  greater  portion 
of  the  AI2SI3O9  is  replaced  by  FeaSiaOg.  For  this,  he  proposes  the 
name  of  rhodusite.  B,  H.  B. 


Nepheline-syenite  of  Dungannon,  Ontario.  By  B,  J.  Harring- 
ton (Amer.  J.  Sci.,  [3],  48, 16 — 18). — A  remarkable  mass  of  nepheline- 
syenite  has  been  discovered  at  Dungannon,  Hastings  Co.,  Ontario. 
The  rock  is  coarse  in  texture,  and  individuals  of  nepheline  (Analysis  I), 
as  much  as  2 J  feet  in  diameter,  have  been  observed.  Sodalite 
(Analysis  II)  was  found  in  the  form  of  veins,  streaks,  and  irregular 
masses  in  the  rock,  and  the  sodalite  is,  in  places,  traversed  by  little 
veins  of  a  white  and  reddish  mineral,  which  proves  to  be  orthoclase 
(Analysis  III).  The  felspar  of  the  nepheline  syenite  being  entirely 
plagioclase,  the  occurrence  of  orthoclase  as  a  scondary  mineral  in  the 
sodalite  is  of  special  interest.  The  following  are  [the  analytical 
results. 


SiOo.         ALO3. 

Fe.p3. 

FeO. 

CaO.      MgO. 

KoO.       lSra.,0. 

I. 

43-51       33-78 

0-15 

— 

0-16     trace 

5-40      16-94 

II. 

36-58      31-05 

— 

0-20 

— 

0-79      24-81 

III. 

63-00      18-93 

0-59 

— ■ 

0-08     0-09 

12-08        3-67 

Loss  on 

HoO. 

SO3. 

CI. 

Insol. 

ignition. 

I.    — 



— 

— 

0-40 

II.  0-27 

012 

6-88 

0-80 

— 

III.    — 

1-00 
B.  H.  B 

Physiological    Chemistry. 


Respiratory  Exchange  in  Cold  Blooded  Animals.    By  H.  M. 

Vernon  (J.  FhysioL,  17,  277 — 292).— Observations  made  on  frogs  by 
the  use  of  the  Pembrey-Haldane  apparatus,  showed  : — 

The  evolution  of  carbonic  anhydride  in  intact  frogs,  on  gradual, 
warming,  varies  within  narrow  limits  from  2°  up  to  17*5°,  but  above- 
this  point  it  increases  rapidly  with  the  temperature.     On  cooling,  it^ 
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-•as  a  rale,  becomes  nearly  constant  from  about  17-5°  to  12-5°  or  10°, 
^nd  then  decreases  uniformly  with  the  temperature. 

In  curarised  frogs,  and  frogs  with  their  bulb  injared,  the  discharge 
-of  carbonic  anhydride  increases  uniformly  with  the  temperature. 

If  frogs  are  warmed  and  cooled  rapidly  several  times,  the  curves  of 
<3arbonic  anhydride  evolution  subsequently  obtained  are  either  per- 
fectly uniform  or  show  abnormally  marked  changes  at  varying  tem- 
peratures. The  curves  do  not  become  normal  again  for  sev^eral  days 
after. 

The  respiratory  quotient  of  winter  frogs  in  which  the  bulb  has  not 
been  injured  is  about  0'63  ;  that  of  frogs  with  the  bulb  injured  about 
'0-45  ;  and  that  of  curarised  frogs,  and  frogs  subjected  to  rapid  tem- 
perature changes  about  0"5.  W.  D.  H. 

The  Action  of  Different  Acids  on   Gastric  Digestion.    By 

M.  Hahn  (Virchoto\s  Archiv,  137,  597 — 604). — Various  forms  of  pro- 
teid  were  digested  with  the  usual  mixture  of  pepsin  and  hydrochloric 
:acid.  In  other  experiments,  equivalent  quantities  of  other  acids, 
organic  and  inorganic,  were  substituted  for  the  hydrochloric  acid. 
Hydrochloric  acid  is  the  most  efficient  acid,  then  comes  nitric,  sulph- 
uric, and  phosphoric  acids  in  the  order  named,  if  the  albumin  is  in 
solution.  If,  however,  fibrin  is  used,  phosphoric  acid  is  better  than 
sulphuric  ;  and,  for  several  reasons,  phosphoric  acid  is  recommended 
■as  the  best  substitute  for  hydrochloric  acid.  The  organic  acids  have 
much  less  power ;  tartaric,  oxalic,  and  citric  acids  appear  to  be  the 
best ;  acetic  acid  is  very  feeble.     Boric  acid  has  no  action  at  all. 

W.  I),  H. 

Proteolysis  of  Crystallised  Globulin.  By  R.  H.  Chittenden  and 
L.  B.  Mendel  (/.  Physiol.,  17,  48 — 80). — This  is  an  account  of  a  re- 
newed examination  of  the  products  of  the  action  of  pepsin  hydrochloric 
■acid.  The  proteid  selected  was  crystallised  globulin  or  vitellin  from 
hemp  seed.  The  paper  gives  an  account  of  two  digestions,  one  of  which 
was  continued  for  three,  and  the  other  for  ten  days.  The  products  of 
the  digestion  were  carefully  separated  from  one  another  and  analysed ; 
their  reactions  are  exhaustively  described,  including  their  specific 
rotatory  power.  In  separating  proteoses  from  peptone,  the  difficulties 
of  manipulation  are  recognised,  and,  so  far  as  is  at  present  possible, 
obviated.  The  investigation  lends,  however,  no  support  to  Pekel- 
haring's  suggestion  that  peptone  is  merely  a  portion  of  unprecipitated 
proteose ;  whilst  it  is  in  accordance  with  Kiihne's  view  that  it  is  a 
definite,  well-characterised  substance.  Its  amount  increases,  and 
that  of  proteose  diminishes,  as  digestion  progresses,  but  a  digestion 
in  which  all  proteose  has  been  converted  into  peptone  has  not  yet 
been  obtained.  The  progressive  changes  from  primary  proteose  to 
deutero-proteose  and  peptone  are  most  prominent  in  the  early  stages 
of  digestion  ;  the  disappearance  of  deutero-proteose  and  the  formation 
of  peptone  is  subsequently  a  very  gradual  process. 

In  the  proteolytic  process,  at  least  four  products  of  hydration  and 
cleavage  are  easily  recognisable,  namely,  proto-proteose,  hetero- 
proteose,   deutero-proteose,  and   peptone.     The  examination   of   the 
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percentage  composition  of  these  substances  shows  a  gradual  and  pro- 
gressive falling  off  of  carbon  as  digestion  progresses.  But  the  tables 
given  show  another  very  noticeable  feature,  and  that  is  that  the 
percentage  composition  of  the  individual  proteoses  differs  in  the  two 
digestions ;  the  substance  called  proto-vitellose,  for  instance,  in  the 
digestion  carried  on  for  three  days,  cannot  be  the  same  as  that  with 
the  same  name  in  the  digestion  carried  on  for  the  ten  days,  although 
both  give  the  same  reactions,  specific  rotation  alone  excepted.  The 
authors  protest  that  this  cannot  be  due  to  analytical  errors,  and  state 
that  other  proteids,  egg  albumin,  for  instance,  give  similar  results. 
The  explanation  advanced  is  that  the  four  substances  named  merely 
represent  the  main  steps  in  the  hydration  process,  but  that  there  are 
further  links  in  the  chain  mixed  with  these  which  cannot  at  present 
be  separated,  and  which  manifest  the  same  general  chemical  beha- 
viour. W.  D.  H, 

Nutritive  Value  of  Sugar.  By  I^.  Zuntz  (Chem.  Centr.,  1894,  i, 
691—692;  from  Zeit.  Ver.  Buhenzuck.,  1894,  64— 71).— By  causing  a 
dog  to  mount  continuously  a  plane  inclined  at  10°  to  the  horizon,  and 
analysing  the  expired  air,  it  is  possible  to  calculate  the  amount  of 
oxygen  used  per  kilogram-metre  of  work  done,  and  also  the  quantity 
of  heat  produced  by  the  combustion  in  which  this  oxygen  took  part. 
The  amount  of  oxygen  used  per  kilogram-metre  of  work  done  was 
found  to  be,  for  a  diet  of  lea7i  meat,  0*57  c.c.  (258  Cal.)  ;  fat,  0"53c.c. 
(2'43  Cal.)  ;  cane  sugar,  0*54  c.c.  (2"58  Cal.).  Sngar,  fat,  and  lean  meat 
liave  thus  about  the  same  power  of  enabling  physical  exertion  to  be 
•sustained.  The  efficiency  of  the  animal  body,  considered  as  a  machine, 
was  found  to  be  about  one-third,  whereas  with  steam-engines  only 
one-twentieth  to  one-fifth  of  the  energy  of  the  fuel  is  obtained  as 
imechanical  work.  C.  F.  B. 

Presence  of  Hydrogen  and  Methane  in  the  Residual  Nitrogen 
from  Blood.  By  L.  de  Saint  Martin  {Gompt.  rend.,  119,  83 — 85). — 
'The  residual  nitrogen  from  the  blood  of  an  ox  was  found  to  contain 
hydrogen  amounting  to  0'41 — 0'64  c.c,  and  methane  amounting  to 
0-68- 0-69  c.c.  per  1,000  c.c.  of  defibrinated  blood.  C.  H.  B. 

Nucleo-albumins  and  Intravascular  Coagulation.    By  W.  D. 

Halliburton  and  T.  G.  Brodie  (/.  Physiol,  17,  135 — 173). — A  large 
number  of  experiments  on  rabbits  are  recorded,  and  the  general  pro- 
perties of  nucleo-albumins  prepared  from  numerous  tissues  and  organs 
•ure  given.     The  general  conclusions  drawn  are  the  following  : — 

1.  There  are  two  methods  of  preparing  nucleo-albumin  from  organs  : 
(1)  Wooldridge's  acetic  acid  method,  and  (2)  a  new  method,  consist- 
ing in  the  alternate  treatment  of  the  finely-minced  organ  or  tissue 
with  sodium  chloride  and  water,  for  details  of  which  the  reader  is  re- 
ferred to  the  original  pa,per. 

2.  The  material  obtained  by  both  methods  from  the  same  organ  is 
the  same  in  (1)  general  proteid  reactions,  which  closely  resemble 
those  of  the  globulins;  (2)  percentage  of  phosphorus;  and  (3) 
physiological  action,  that  is,  the  production  of  intravascular  coagula- 
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tion  ;  death  is  due  to  cessation  of  respiration,  primarily  caused,  prob- 
ably, in  the  respiratory  centre. 

3.  The  nucleo-albumins  obtainable  from  various  organs  differ  in 
some  minor  points,  the  most  important  beinfy  the  amount  of  nucle'in 
(as  evidenced  by  phosphorus  estimation)  in  combination  with  the 
proteid. 

4.  The  sodium  carbonate  used  as  a  solvent  for  these  substances 
does  not  produce  thrombosis, 

5.  Protagon,  the  most  abundant  impurity  in  these  preparations,  is 
also  not  responsible  for  the  intravascular  clotting. 

6.  These  nucleo-albumins  do  not  accelerate  the  coagulation  of 
extravascular  (dilute  salted)  plasma,  and  so  contrast  very  forcibly 
with  fibrin-ferment.  The  differences  between  fibrin-ferment  and 
nucleo-albumin  are  so  striking  that  they  are  possibly  different  sub- 
stances, each,  however,  capable  of  producing  fibrin  under  appropriate 
conditions. 

7.  Experiments  with  "  peptone  "  and  leech  extract  confirm  the 
hypothesis  of  Pekelharing  that  these  substances  hinder  coagulation 
on  account  of  their  affinity  for  calcium. 

8.  Rabbits  do  not  show  Wooldridge's  "  negative  phase  "  of  coagu- 
lation, but  the   experiments  recorded,  together  with  those  of   C.  J 
Martin  (this  vol.,  ii,  58),  lend  no  su])port  to  the  theory  of  Wright  and 
Lilienfeld  that  this   "  negative  phase  "  is  produced  by  the  splitting- 
off  of  a  peptone-like  substance  from  the  nucleo-albumin. 

9.  Typical  intravascular  coagulation  did  not,  however,  always 
occur,  and  the  principal  sources  of  failure  are  four  in  number. 

10.  The  first  of  these  relates  to  idiosyncrasies  in  the  rabbit  tribe, 
albinos  being  very  resistant  to  the  action  of  nucleo-albumin. 

11.  The  second  is  due  to  the  keeping  of  the  nucleo-albumin  too 
long  either  in  contact  with  the  acid  or  with  the  alkali  carbonate 
used  in  its  preparation. 

12.  The  third  is  the  too  rapid  preparation  of  the  material.  A 
fresh  thymus  yields  to  sodium  carbonate  a  nucleo-albumin  which  is 
inactive,  and  probably  is  a  zymogen  of  the  active  substance.  A  thymus 
which  has  been  allowed  to  decompose  slightly,  or  in  which  its  cellular 
structure  has  been  thoroughly  destroyed  by  grinding  up  with  snnd, 
if  treated  for  a  few  hours  with  dilute  acetic  acid  yields  nucleo-albumin 
active  in  producing  thrombosis. 

13.  The  fourth  is  due  to  attempts  to  purify  the  material  too 
thoroughly.  Frequent  alternate  treatment  with  acetic  acid  and 
sodium  carbonate,  or  with  sodium  chloride  and  water,  produces  not 
only  a  substance  which  is  inactive  physiologically,  but  also  one  which 
is  chemically  different  from  the  original.  The  chemical  change  is  not 
the  same  in  the  tv^^o  cases.  Repetition  of  the  sodium  chloride  method 
of  preparation  causes  a  fall  in  the  percentage  of  phosphorus,  due  to 
removal  of  nuclein,  and  a  rise  in  the  amount  of  ash,  of  which,  how- 
ever, sodium  chloride  itself  forms  a  constant  but  insignificant 
fraction.  Repetition  of  the  acetic  acid  method  causes  either  no 
change  in  the  proportion  of  phosphorus,  or  more  frequently  a  rise 
due  to  removal  of  the  proteid  constituent  of  the  nucleo-albumin. 
These  statements  are  illustrated  by  tables  of  analyses. 
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14.  Solutions  of  nucleo-alburain  destroy  the  blood  corpuscles,  espe- 
cially the  multinucleated  white  ones  ;  this,  however,  is  largely  due  to 
their  alkalinity,  and  will  not  explain  the  thrombosis  produced.  Other 
leucolytic  agents  will  not  produce  thrombosis,  even  when  calcium 
chloride  is  injected  as  well,  and  the  experiments  performed  in  this 
direction  have  entirely  failed  to  confirm  Lowit's  work  on  this  question. 

W.  D.  H. 

Proteids  of  Red  Marrow.  By  J.  Tt.  Forrest  {J.  Physiol,  17, 
174 — 176). — In  the  thymus  and  lymphatic  glands  are  large  collec- 
tions of  non-eosinophile  cells,  and  these  yield  nucleo-albumin  active 
in  producing  thrombosis  (see  preceding  abstract).  In  the  red  marrow 
is  a  collection  of  cells  which  are  mostly  eosinophile,  the  granules  of 
which  give  microchemically  the  reaction  for  phosphorus  introduced 
by  Lilienfeld  and  Monti  (Sherrington,  Proc.  Boy.  Soc,  55,  161).  It 
vas  judged  necessary  to  investigate  the  proteids  of  red  marrow 
raacrochemically.  The  results  obtained  did  not  show  any  difference 
from  those  obtained  from  the  thymus.  The  principal  proteid  ob- 
tained is  nucleo-albumin,  which  can  be  prepared  by  both  methods 
(see  preceding  abstract).  It  causes  intravascular  clotting,  and  is 
preceded  in  the  cells  by  something  resembling  a  zymogen.  In  addi- 
tion to  this,  there  is  a  globulin  coagulated  by  heating  at  47 — 50°, 
traces  of  an  albumin  and  of  haemoglobin,  but  proteose  and  peptone 
are  absent.  The  estimation  of  phosphorus  in  the  nucleo-albumin  was 
not  performed.  W,  D.  H. 

Oxalates  and  Muscle  Rigor.  By  F.  S.  Locke  (/.  Physiol,  17, 
293 — 295). — The  exposure  of  frog's  muscle  to  solutions  of  sodium 
oxalate  does  not  prevent  the  occurrence  of  rigor  mortis,  nor  altogether 
abolish  the  irritability  of  the  tissue.  From  this,  the  conclusion  is 
drawn,  not  that  calcium  is  unnecessary,  in  these  processes,  but  rather 
thai  it  is  held  by  the  tissue  so  firmly  that  oxalate  does  not  remove  it. 

W.  D.  H. 

The  Vitreous  and  Aqueous  Humors.  By  W.  Pautz  (Zeit.  Biol, 
31,  212 — 243). — The  paper  relates  specially  to  the  question  w^hether 
the  aqueous  and  vitreous  humors  of  the  eye  contain  urea,  dextrose, 
and  sarcolactic  acid  or  not.  Urea  was  found  in  the  vitreous  humor 
(0051  per  cent.)  and  in  the  aqueous  humor  of  the  ox.  Dextrose  was 
found  in  both  humors.  The  possibility  that  aqueous  humor  contains 
another  reducing  substance  in  addition  was  not  investigated.  The 
vitreous  humor  contains  sarcolactic  acid,  or,  more  probably,  salts  of 
the  acid.  The  aqueous  humor  contains  the  same  substance,  but  the 
quantity  obtained  w^as  too  small  to  admit  of  a  complete  analysis. 

W.  D.  H. 

Succinic  acid.  By  F.  Blumentiial  (Virchoiv's  Archiv,  137, 
539 — 568). — The  best  method  for  the  isolation  of  succinic  acid  is  its 
extraction  by  means  of  ether  containing  alcohol.  The  purification  of 
the  product  obtained  by  evaporating  the  solvent,  varies  under  certain 
circumstances,  treated  at  length  in  the  paper.  Admixtures  due  to 
putrefaction  can  be  obviated  by  fractional  acidifying  the  extracting 
reagent. 
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Succinic  acid  is  a  product  of  tlie  vital  activity  of  different  micro- 
organisms, and  can  be  formed  by  these  from  carbohydrates,  from 
substances  allied  to  carbohydrates,  and  from  albumin.  Its  quantity 
in  the  last-named  case  is  dependent  on  the  alkalinity  of  the  mixture. 

The  organs  obtained  in  the  physiologically  fresh  condition  contain 
no  succinic  acid.  When  it  is  found  in  them,  it  is  a  post-mortem  pro- 
duct. It  is,  therefore,  not  a  metabolic  product  of  animal  cells,  but  of 
micro-organism  s . 

Milk,  on  standing  for  months  in  an  acid  condition,  contains  the 
acid.  Bacteriological  investigation  of  such  milk  reveals  the  presence 
of  (among  others)  short,  rod-like  microbes,  which  liquefy  gelatin, 
forming  there  round,  sharply-limited  colonies.  Infection  of  other 
milk  with  a  culture  of  these,  leads,  in  a  few  days,  to  the  formation  of 
succinic  acid.  W.  D.  H. 

Formation  of  Sulphuric  acid  in  the  Organism.  By  E.  Sal- 
KOWSKi  (Virchow's  Archiv,  137,  381 — 384). — Polemical.  It  is  pointed 
out  that  E.  Baumann,  in  making  abstracts  of  the  papers  of  the  author 
and  his  assistants,  has  misunderstood  or  misinterpreted  his  views  on 
the  subject.  W.  D.  H. 

Bile  Pigments.  By  A.  Jolles  (Pfluger's  Archiv,  57,  1 — 57). — 
Pure  bilirubin  is,  in  time,  completely  converted  into  biliverdin  by  the 
use  of  a  dilute  solution  of  iodine  in  alcohol  (N/100).  A  similar 
oxidation  occurs  more  rapidly  by  using  Hiibl's  iodine  solution  of  the 
same  strength.     The  reaction  may  be  denoted  by  the  equation : 

CaaHaeN.Oe  +  41  +  2H2O  =  C32H36N4O8  +  4HI. 

This  fact  may  be  utilised  for  the  estimation  of  bilirubin  titrimetric- 
ally.  The  requisites  are  (1)  centinormal  iodine  solution  in  alcohol, 
(2)  centinormal  solution  of  sodium  thiosulphate,  and  (3)  freshly-pre- 
pared starch  solution.  The  end  reaction,  namely,  the  characteristic 
colour  and  spectrum  of  biliverdin,  is  not  seen  until  the  bilirubin  is 
completely  changed  into  biliverdin.  The  characteristic  spectrum  of 
bilirubin  is  a  dark  band  between  D  and  E  (X8*8  to  9*1),  and  a 
complete  absorption  of  light  beyond  \4'9  and  11  in  each  direction. 
Biliverdin  shows  two  bands,  one  before  the  D  line,  the  other  after 
(\7*1  to  8*1,  and  8'9  to  9"1),  and  a  complete  absorption  of  light 
beyond  6*4  and  14  in  each  direction.  1  c.c.  of  centinormal  iodine 
solution  =  0*00127  gram  iodine  =  0*00144  gram  bilirubin. 

The  percentage  of  bilirubin  in  ox-bile  varies  from  0*024  to  0*027. 
The  quantity  of  biliverdin  is  very  much  less,  in  spite  of  the  green 
colour  of  the  fresh  bile.  The  specimens  examined  were  found 
to  be  slightly  acid.  Saponifiable  substances  were  only  present  in 
minimal  quantities.  Pig's  bile  contains  from  0*051  to  0*206  per  cent, 
of  bilirubin.  It  is  richer  in  urobilin  and  is  more  viscid  than  ox-bile. 
It  also  contains  a  red  pigment  of  uncertain  nature,  soluble  in  acid 
amylic  alcohol.  It  is  slightly  acid,  rather  more  so  than  ox-bile. 
Saponifiable  substances  are  absolutely  small  in  amount,  but  relatively 
thrice  as  abundant  as  in  ox-bile.  Dog's  bile  and  human  bile  are  also 
slightly  acid.  Human  bile  contains  0*154  to  0*262  per  cent,  of  bilirubin . 
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The  acidity  and  amount  of  saponifiable  substance  were  greater  in  the 
specimens  of  human  bile  examined  than  in  those  of  the  lower  animals. 

W.  D.  H. 

Glycerophosphoric  acid.  Bj  K.  BiJLOw  (PflUger's  Archiv,  57, 
89 — 92). — The  amount  of  glycerophosphoric  acid  was  determined  in 
s,  dog's  urine  by  first  precipitating  the  phosphates,  then  evaporating 
the  filtrate  nearly  to  dryness  with  hydrochloric  acid;  the  phosphate 
so  formed  was  then  estimated.  The  amount  averaged  0*00619  per 
diem.  It  was  very  slightly  increased  by  the  administration  of  glycero- 
phosphates, either  by  the  mouth  or  subcutaneously,  and  not  at  all 
increased  by  salol.  It  thus  appears  that  the  glycerophosphoric  acid 
obtained  from  the  lecithin  of  the  food,  or  given  as  such,  is,  in  great 
measure,  destroyed  in  the  organism ;  only  traces  pass  out  unchanged. 
The  experiments  with  salol  show  that  phosphoric  acid  does  not,  like 
sulphuric  acid,  form  ethereal  hydrogen  salts  with  phenol-like  sub- 
stances. W.  I).  H. 

Physiological  Action  of  certain  Derivatives  of  Benz aldehyde. 
By  K.  BiJLOW  (PJlugers  Archiv,  57,  93 — 96). — The  four  substances 
investigated — hydrobenzamide,  benzylidenediformamide,  benzylidene- 
diacetamide,  and  benzylidenediure'ide — -agree  in  that  they  are  all 
-easily  broken  up  into  their  components  by  dilute  cold  mineral  acids. 

Hydrobenzamide  led,  in  dogs  and  rabbits,  to  the  appearance  of 
hippuric  acid  in  the  urine.  There  were  also  symptoms  of  acid 
poisoning,  which,  in  rabbits,  proved  fatal. 

Benzylidenediacetamide  was  given  to  a  dog.  The  greater  part 
appeared  as  such  in  the  urine.  Hippuric  acid  was  not  present,  and 
ethereal  hydrogen  sulphates  were  not  increased. 

Benzylidenediformamide  is  more  easily  decomposed  than  the  pre- 
ceding drug,  both  within  and  without  the  body.  The  decomposition 
that  occurs  within  the  body  is  not,  however,  very  great,  there  only 
being  in  the  urine  a  small  amount  of  hippuric  acid.  Ethereal  hydro- 
gen sulphates  were  unchanged. 

Benzylidenediureide  was  easily  split  in  the  body  into  urea  and 
benzaldehyde,  the  latter  passing  out  in  the  urine  as  hippuric  acid. 

Other  benzaldehyde-derivatives  (amarin,  methylamarin,  lophin) 
were  investigated.  The  two  first  produced  loss  of  appetite  and  sick- 
ness, and  amarin  produced  convulsions  also.  Lophin  had  no  such 
•action.     ]N'o  details  are  given  of  the  urine.  W.  D.  H. 

Physiological  Action  of  Pyridine.    By  T.  L.  Brunton  and  F. 

W.  TuNNiCLiFFE  (/.  Physiol.,  17,  272 — 276). — From  experiments  on 
frogs,  guinea-pigs,  and  rabbits,  the  following  conclusions  are  drawn. 

1.  Pyridine  is  not,  as  compared  with  its  derivatives,  an  active 
poison  ;  it  would  hardly  be  expected  to  be  so,  a  priori,  as  it  is  an  ex- 
'Ceedingly  stable  substance. 

2.  Its  action  is  almost  confined  to  the  sensory  part  of  the  nervous 
system.  In  small  doses  it  has  a  stimulating,  in  large  doses  a  direct 
paralysing  action  on  the  cardiac  muscle.  W.  D.  H. 

36—2 
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Piperazine.  By  Biesexthal  (Virchow's  Archiv,  137,  51 — 77). — 
Piperazine  is  here  extolled  as  a  drug  in  gout  and  allied  manifestations 
of  the  uric  acid  diathesis.  It  is  stated  to  possess  a  powerful  solvent 
action  on  uric  acid  deposits  and  calculi.  W.  D.  H. 

Phloridzin  Diabetes.  By  P.  A.  Levene  (/.  Physiol,  17,  259— 
271). — Some  observers  think  that  phloridzin  glycosuria  is  the  result 
of  a  simple  elimination  of  sugar  from  the  organism  by  the  kidneys ; 
others  see  in  it  an  excessive  formation  of  glucose.  The  first  base 
their  view  on  the  slight  decrease  of  sugar  in  the  blood  after  the 
injection  of  the  drag,  and  on  the  fact  that  after  the  extirpation  of  the 
kidneys  the  quantity  of  sugar  in  the  blood  is  somewhat  increased  in 
some  cases.  But  no  one  has  succeeded  in  establishing  a  fixed  relation 
between  the  quantity  of  sugar  in  the  blood  and  the  sugar  eliminated. 
In  the  present  research  on  dogs,  a  decrease  of  sugar  in  the  blood  was 
noted  in  some  experiments  when  the  phloridzin  was  injected  after 
ligation  of  the  renal  vessel.  Cornevin  (Compt.  rend.,  116,  263)  showed 
that  phloridzin  greatly  increases  the  quantity  of  sugar  eliminated  by 
the  milk.  Consequently  the  poison  does  not  affect  the  kidneys  only. 
The  operation  of  extirpation  of  the  kidneys  is  not  considered  decisive 
of  the  question  of  the  origin  of  the  glycosuria. 

As  to  the  second  view,  that  there  is  an  increased  production  of 
sugar,  and  that,  more  especially,  by  the  kidneys,  it  is  found  that  the 
venous  blood  of  the  kidneys  in  phloridzin  glycosuria  contains,  in 
some  cases,  more  sugar  than  the  arterial,  and  that  the  quantity  of 
sugar  in  the  kidney  tissue  itself  increases  after  the  injection  of 
phloridzin. 

Pinally,  the  composition  of  the  blood  in  phloridzin  diabetes  testifies 
to  the  decomposition  of  proteids  rather  than  to  a  mere  elimination  of 
sugar.  W.  D.  H. 
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Influence  of  Chlorides  on  Nitrification.  By  J.  Ckochetelle 
and  J.  DuMONT  (^Gomjpt.  rend.,  119,  93 — 96). — When  potassium  chlo- 
ride is  added  to  a  soil  containing  calcium  carbonate,  the  drainage 
water  contains  calcium  chloride.  Direct  experiments  show  that  the 
latter  salt  has  a  distinctly  retarding  influence  on  nitrification.  If, 
however,  the  soil  is  washed  with  a  small  quantity  of  water,  the  retard- 
ing effect  disappears,  and  soil  which  has  been  mixed  with  potassium 
chloride  and  then  washed  shows  a  marked  increase  in  nitrification. 
This  fact  explains  the  different  effects  produced  on  crops  by  alkali 
chlorides  in  dry  seasons  and  in  rainy  seasons.  Large  proportions  of 
potassium  chloride,  however,  retard  nitrification  under  any  condi- 
tions. 

Sodium  chloride  behaves  similarly,  probably  because  in  soils|rich 
in  potassium  compounds  it  is  first  more  or  less  completely  converted 
into  potassium  chloride. 

The  efficiency  of  potassium  chloride  in  promoting  nitrification  is 
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due  entirely  to  its  conversion  into  potassium  carbonate  by  contact 
with  calcium  carbonate,  for  it  produces  no  effect  on  soils  that  do  not 
contain  calcium  carbonate.  C.  H.  B. 

Composition  of  Honey  Dew,  and  its  Influence  on  the  Con- 
stitution of  Honey.  By  E.  v.  Raumer  (Zeit.  anal.  Ohem.,  35, 
397 — 408). — Honey  dew  is  a  viscid,  saccharine  substance  found  on 
the  leaves  of  various  plants,  especially  in  warm,  dry  summers.  It 
is  partly  an  exudation  from  the  leaves  themselves,  and  is  partly 
excreted  by  aphides.  It  is  collected  by  bees  as  one  of  the  materials 
for  their  honey.  It  was  unusually  copious  in  1893,  and  the  author 
collected  a  large  specimen  by  rinsing  the  leaves  of  the  maple  with 
cold  water.  Samples  of  honey  of  the  same  season  were  also  examined. 
The  analysis  of  the  honey  dew  showed  much  cane  sugar,  a  little 
inverted  sugar,  and  much  unfermentable  dextrin,  together  with  ash 
and  nitrogenous  substances.  A  specimen  of  the  dextrin  was  pre- 
pared from  the  residues  of  the  fermentation,  and  found  to  have  a 
specific  rotatory  power  [a]])-'^"  =  181*5,  to  be  almost  free  from  reducing 
action  on  Fehling's  solution,  and  to  be  very  slowly  diffusible.  In 
addition,  there  was  obtained  evidence  of  a  substance,  seemingly  of 
the  dextrin  class,  which  furnished  alcohol  on  fermentation,  bat  was 
incapable  of  reducing  copper  solution.  The  honey  samples  showed 
abnormally  large  amounts  of  fermentable  and  non-fermentable, 
dextro-rotatory,  biit  not  copper-reducing,  constituents  (dextrins),  the 
latter  of  which  was,  however,  much  more  diffusible  than  that  of 
honey  dew.  The  author  attributes  the  presence  of  these  substances 
to  contamination  with  honey  dew,  and  suggests  that  the  superior 
diffusibility  of  the  dextrin  in  honey  is  due  to  some  change  which 
has  occurred  in  the  honey  gland  of  the  bee.  On  this  ground,  he  con- 
curs in  the  proposal  of  Haenle  (this  vol.,  ii,  164),  to  examine  honey 
by  dialysis,  but  advises  that  the  fermented  honey  should  be  employed, 
since  the  sugars  of  unfermented  honey  dialyse  out  very  slowly.  The 
presence  of  this  hitherto  overlooked  fermentable  dextrin  in  genuine 
honey  accounts  for  the  fact  that  all  analyses  show  a  deficiency.  The 
amount  fermented  depends,  however,  on  the  kind  of  yeast  used. 

M.  J.  S. 

Composition  of  the  Seeds  and  Etiolated  Sprouts  of  Hemp 
(Cannabis  sativa)  and  Sunflower  (Helianthus  annuus).  By 
S.  Frankfurt  (Landiv.  Ver such s- Stat.,  45,  153 — 154;  compare  this 
vol.,  ii,  113). — A  further  examination  of  hemp  seeds  showed  that  they 
contain,  besides  choline,  a  second  base,  identical  with  E.  Jahn's  tri- 
gonelline, C7H7NO2  (Abstr.,  1886,  85,  and  1888,  166),  obtained  fi-om 
Trigonella  foenum  graecum.  The  author  has  also  obtained  this  base 
from  peas.  ]^.  H.  M. 

Substances  occurring  with  the  Waxy  Matters  of  some 
Fruits  and  their  Skins.  \^Y  W.  Seifeut  {Landiv.  Versuchs-Stat., 
45,29 — 35;  compPvre  this  vol.,  i,  256). — The  fruits  examined  were 
apples,  pears,  plums,  bilberries,  and  sloes.  The  substances  were  ex- 
tracted with  chloroform,  and  the  residue  obtained,  after  distilling  off' 
the  chloroform,  extracted  with  light  petroleum  in  a  Soxhlet  apparatus. 
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The  undissolved  portion  was  tlien  crystallised  from  alcohol.  The  waxy- 
matter  dissolved  in  the  light  petroleum  was  freed  from  chlorophyll  by- 
extracting  it  with  alcohol. 

Apple  peel  yielded  a  quantity  of  waxy  matter  and  a  good  deal  of  a 
substance  resembling  vitin  in  many  respects.  It  forms  a  yellowish- 
wbite,  amorphous  powder,  which  when  heated  becomes  brown  and 
melts  at  234°.  It  could  not  be  crystallised  from  alcohol,  is  insoluble 
in  water,  nearly  insoluble  in  light  petroleum,  but  rather  readily  soluble 
in  alcohol,  ether,  and  chloroform.  Its  solution  in  strong  sulphuric 
acid  is  orange-red.  With  acetic  anhydride  and  a  few  drops  of  sulph- 
uric acid,  it  gives  a  reddish-violet  coloration,  which  becomes  cherry 
coloured  on  adding  more  acid.  The  waxy  substance  is  nearly  white^ 
melts  at  64°,  and  when  heated  has  an  intense  odour,  resembling  that 
of  amyl  alcohol. 

Pear  skin  gave  a  wax  melting  at  68°,  and  an  amorphous  substance 
melting  at  240°;  the  latter  resembles  the  compound  obtained  from 
apples  in  solubility,  gives  a  brownish-yellow  solution  in  sulphuric 
acid,  and  an  intense  purple  coloration  wdth  acetic  anhydride  and 
sulphuric  acid.  The  solution  becomes  slightly  fluorescent  w^hen  much 
acid  is  added. 

Bilberries  gave  a  wax  melting  at  71°,  and  a  crystalline  compound^ 
probably  vitin.  It  forms  white,  concentrically  grouped  needles  with 
a  silky  lustre,  melting  at  255 — 260°  after  darkening.  The  specific 
rotation  [a]j)  =  +60'72''.  It  resembles  vitin  in  its  behaviour 
towards  sulphuric  acid,  and  towards  acetic  anhydride  and  sulphuric- 
acid.     The  calcium  and  copper  salts  were  prepared  and  analysed. 

Ripe  plums  yielded  a  small  quantity  of  a  substance  resembling 
vitin,  and  a  wax  melting  at  64°. 

Fresh,  ripe  sloes  yielded  a  v/ax  melting  at  67*5°,  and  an  amorphous 
substance  which  melted  at  228 — 230°,  and  gave  similar  colour  re- 
actions to  the  compounds  already  described.  The  alcoholic  solution 
when  treated  with  potash  or  ammonia  showed  an  intense  blue  fluo- 
rescence, due  to  the  presence  of  a  second  compound  which  could  be 
dissolved  out  with  hot  water. 

Tables  are  given  showing  the  absorption  spectra  of  the  solutions  of 
the  compounds.  N".  H.  M. 

Can  Non-Leguminous  Plants  fix  Free  Nitrogen  P     By   F. 

N'OBBE  and  L.  Hiltxer  {Landw.  Versiichs-Stat.,  45,  155 — 159). — After 
it  was  established  that  Leguminosae,  when  suitably  infected  with 
nodule  bacteria,  have  the  power  of  assimilating  free  nitrogen,  the 
authors  showed  that  under  similar  conditions  the  same  holds  good 
with  Eleeagnus,  and  with  the  white  and  black  alder.  Podocarpus,  a 
conifer,  which  also  has  root  nodules,  seems  likewise  to  have  the  power 
of  fixing  nitrogen.  The  same  property  has  recently  been  frequently 
attributed  also  to  non-leguminous  plants,  which  have  no  root  nodules, 
the  evidence  being  that  the  linal  nitrogen  in  the  plants  and  soil  was 
greater  than  the  initial  nitrogen  in  the  seeds  and  soil. 

In  the  first  experiments  now^  described,  mustard  was  grown  in  sand 
and  supplied  with  different  amounts  of  nitrogen.  Like  leguminous 
plants  when  free   from   nodules,   the  groAvth  of  mustard   depended 
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entirely  on  the  amount  of  nitrate  given,  and  there  was  no  assimilation 
of  free  nitrogen. 

Peas,  mustard,  buckwheat,  and  oats  were  next  grown  in  a  mixture 
of  sand  and  garden  soil.  The  mixture  was  first  sterilised,  and  then 
seeded  with  an  extract  of  pea,  mustard,  buckwheat,  and  oat  soils. 
Seeds  were  sown  three  times.  In  the  case  of  the  first  crops,  all 
the  plants  grew  well ;  in  the  second,  there  was  a  marked  falling  off 
in  the  case  of  the  non-leguminous  plants,  which  soon  showed  nitrogen 
hunger. 

The  following  table  includes  all  three  crops. 


t 


Nitrogen  (grams). 

Initial. 

Final. 

In  soil. 

In  seeds. 

In  soil. 

In  produce. 

Grain. 

Peas 

3-320 
3-320 
3-320 
3-320 
3-320 

0-401 
0-018 
0-027 
0-048 

3-399 
3-269 
3-326 
3-618 
3  -374 

0-859 
0-305 
0-276 
0-487 

0  -537 

Mustard 

0*236 

Buckwheat 

Oats 

0-255 
0-737 

Fallow 

0  -054 

There  was  thus  a  gain  in  every  case,  even  more  with  oats  than 
with  peas.  The  slight  gain  in  the  fallow  plot  is  within  the  error  of 
experiment.  The  following  conclusions  are  drawn  from  these 
results. 

The  pea  alone  collects  nitrogen  for  its  own  use,  the  three  other 
plants,  notwithstanding  the  increase  of  nitrogen  in  the  soil,  did  not 
thrive.  Peas,  and  doubtless  all  nodale  bearing  plants,  occupy  an 
isolated  position  as  regards  nitrogen  fixation,  and  do  not  difi'er  from 
other  plants  merely  in  degree.  The  non-leguminous  plants  did  not> 
themselves  fix  the  nitrogen  by  which  the  soil  was  enriched  ;  the  fixation 
must  have  taken  place  in  the  soil  itself,  probably  as  the  experiments 
of  Winogradsky,  Berthelot,  and  others  indicate,  by  means  of  soil 
bacteria.  The  nitrogen  so  fixed  does  not  seem  to  be  immediately 
available  for  plants,  and  probably  has  first  to  be  nitrified. 

N.  H.  M. 
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Applications  of  the  Gas  Baroscope.  By  G.  Bodlander  (Zeif. 
angw.  Chem.,  1894,  425 — 4ol). — The  author  recommends  the  use  of  his 
gas  baroscope  (this  vol.,  ii,  440)  in  the  analysis  of  commercial  products. 
Carbonates  are  decomposed  by  excess  of  acid;  bleaching  powder, 
pjrolusite,  and  potassium  permanganate  are  decomposed  by  means  of 


472 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


hydrogen  peroxide.  Carbon  in  iron  is  estimated  by  heating  the  sample 
with  sulphuric  and  chromic  acids,  without  previous  separation  of  the 
carbon,  in  an  Ullgren's  apparatus,  which  is  directly  connected  with 
the  baroscope.  Oxalic  acid  or  oxalates  are  best  treated  with  a  mix- 
ture of  dilute  sulphuric  acid  and  potassium  permanganate.  Manga- 
nese may  be  estimated  in  steel  by  first  treating  the  sample  with 
nitric  acid  and  potassium  chlorate,  and  finally  treating  the  manganic 
dioxide  with  sulphuric  acid  and  oxalic  acid.  Potassium  permanganate 
may  in  turn  also  be  checked  by  means  of  sulphuric  acid  and  oxalic  acid. 

L.    DE    K. 

A  Simple  Apparatus  for  Measuring  Gases.  By  C.  Kippen- 
BERGER  (Zeit.  angiv.  Chem.,  1894,  517 — 520). — The  apparatus  con- 
sists of  a  cylinder.  A,  provided  with  a  calibrated  scale  divided  to 
0"1  cm.  Inside  are  placed  two  bent  tubes,  a  and  h,  which  are  so  con- 
structed that  they  both  have  the  same  capa- 
city, and  that  when  the  apparatus  is  filled  the 
meniscus  of  the  liquid  in  each  is  in  the  same 
line  with  that  in  the  stop-cock,  2.  B  is  a 
cylinder  calibrated  to  0*1  c.c,  and  C  a 
similar  one,  though  somewhat  narrower,  and 
consequently  holding  less  liquid,  and  also 
having  an  inside  tube  calibrated  to  0"1  c.c, 
and  closed  by  means  of  an  india-rubber  tube. 
The  apparatus  is  filled  by  connecting  the 
tube  h  with  a  Woulff's  bottle  by  means  of  an 
india-rubber  tube.  The  Woulff's  bottle  is 
filled  with  any  suitable  liquid,  which  is  forced 
out  by  means  of  the  rubber  force-pump. 


35  cm 


The  apparatus  is  intended  for  collecting  any  gas  in  the  cylinder  A. 
The  tube  a  must  be  first  emptied  by  rapidly  passing  through  it  a  cur- 
rent of  a  gas  soluble  in  the  liquid.  The  gas  to  be  measured  is  then  intro- 
duced and  removed  from  the  generating  flask  by  a  further  current  of  the 
soluble  gas.  If,  for  instance,  hydrogen  is  to  be  estimated  in  presence 
•of  carbonic  anhydride,  the  cylinder  A  is  filled  with  aqueous  potash, 
which  absorbs  the  carbonic  anhydride  whilst  the  hydrogen  is  collect- 
ing on  the   top,  displacing  an  equal  volume   of  liquid  which,  after 
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being  expelled  through  the  tube  &,  is  measured  in  B.  When  great 
accuracy  is  wanted,  the  tube  C  is  used ;  as  soon  as  the  gas  has 
been  collected  in  the  cylinder  A,  the  tube  b  is  connected  with  the 
inner  tube  of  C,  which  must  be  completely  immersed  in  water  or  any 
other  suitable  liquid.  If  now  from  any  cause  a  contraction  of  the 
gas  in  A  should  take  place,  a  corresponding  diminution  of  volume  of 
liquid  in  C  is  noticed,  which  must  then  be  deducted  from  the  measured 
quantity  of  liquid  in  the  tube  B. 

By  means  of  the  centimeter  scale  on  A,  the  extra  pressure  inside 
■can  be  ascertained.  The  volume  of  gas  is  read  off  in  millimeters, 
and  this  corresponds  with  double  the  height  of  the  column  of  liquid, 
the  difference  being  regarded  as  extra  water  pressure,  which  may  be 
reduced  to  mercury  pressure  by  dividing  by  13*6,  and  must  then  be 
added  to  the  observed  barometric  pressure.  The  volume  of  gas  as- 
•certained  by  measuring  the  liquid  in  B  is  then,  as  usual,  corrected  for 
temperature  and  vapour  tension  as  well  as  for  pressure. 

L.   DE   K. 

Apparatus  for  Volumetric  Analysis.  By  D.  Sidersky  (Zeit. 
•iinal.  Chem.,  35,  438 — 440). — The  author  has  devised  a  stand,  vrhich. 
<3arries  two  burettes  and  two  bottles  of  standard  solutions.  The  latter 
are  Woulff's  bottles  with  two  necks,  one  neck  carrying  a  tube  which 
enters  the  top  of  the  burette  and  terminates  at  the  zero,  the  other  is 
fitted  with  an  elastic  ball.  On  squeezing  the  ball,  the  pressure  of  the 
air  drives  the  solution  over  into  the  burette,  and  on  releasing  the  pres- 
sure, the  excess  of  liquid  above  the  zero  is  returned  to  the  bottle, 
followed  by  air  until  the  pressure  is  equalised.  M.  J.   S. 

Methods  for  the  Estimation  of  Water.  By  S.  L,  Penfield 
{Zeit.  anorg.  Chem.,  7,  22 — 32). — The  author  recommends  for  the 
-estimation  of  water  in  minei'als  a  modification  of  the  plan  employed 
by  Brush  in  the  analysis  of  sussexite  {Amer.  J.  Sci.,  46,  240).  An 
ordinary  hard  glass  tube,  of  about  6  mm.  internal  diameter,  and 
20 — 25  cm.  long,  is  closed  at  one  end.  The  substance  to  be  examined 
is  introduced  into  the  bottom  of  this,  and,  the  tube  being  held  hori- 
zontally, the  closed  end  is  gradually  and  stronglj'-  heated.  The  water 
driven  off  condenses  in  the  cool  part  of  the  tube,  and  as  the  residue 
is  often  hygroscopic,  the  tube  is  best  sealed  just  above  the  substance, 
and  drawn  off.  The  remainder  is  allowed  to  cool,  cleaned  outside, 
weighed,  the  condensed  moisture  driven  oft*  by  passing  a  current  of 
air  through  the  reheated  tube,  and  the  dry  tube  then  again  weighed. 
The  difference  of  the  two  weighings  gives  the  weight  of  the  water 
lost  by  the  substance  under  examination.  The  form  of  the  tube  may 
be  altered,  according  to  circumstances,  by  enlarging  or  contracting 
the  closed  end,  or  introducing  bulbs  for  the  more  convenient  re- 
tention of  the  condensed  water.  Whilst  it  is  being  heated,  it  is 
•advisable  to  reduce  all  formation  of  currents  in  the  tube  to  a  mini- 
mum by  attaching  to  the  open  end  of  the  tube,  by  means  of  a  short 
piece  of  rubber  tubing,  a  small  piece  of  glass  tube  drawn  out  to  a 
capillary.  If  the  temperature  required  to  drive  off  the  water  is  too 
high  for  a  Bunsen  burner  or  blowpipe,  the  closed  end  may  be  intro- 
duced into  a  blowpipe  furnace,  the   projecting  tube  being  protected 
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from  radiant  heat  by  screens.  In  this  case,  the  portion  of  the  tube  in 
the  furnace  is  protected  by  a  roll  of  platinum  foil,  and  by  being- 
surrounded  with  charcoal.  By  this  method  water  may  be  correctly 
determined  in  substances  where  carbonic  anhydride  or  other  volatile 
substances  are  also  driven  off  by  heat.  Where  much  carbonic  anhy- 
dride is  evolved,  a  correction  at  the  rate  of  0"0096  gram  of  water 
must  be  added  for  every  gram  of  carbonic  anhydride  evolved,  to  com- 
pensate for  the  saturation  moisture  carried  away  by  the  gas.  The 
method  also  gives  very  trustworthy  results  in  cases  where  a  substance 
has  to  be  added  to  prevent  the  evolution  of  some  volatile  constituent^ 
as,  for  instance,  lime  to  prevent  loss  of  sulphuric  anhydride  fronii 
ferrous  sulphate. 

The  author  also  finds  that  moisture  and  carbonic  anhydride  may 
often  be  estimated  together  hy  heating  the  substance  in  a  combustion 
tube  in  a  current  of  dry  air,  and  absorbing  the  moisture  and  carbonic- 
anhydride  evolved.  L.  T.  T. 

Detection  of  Alkali  Perchlorates  in  the  Presence  of  Chlo- 
rides, Chlorates,  and  Nitrates.  By  F.  A.  Gooch  and  D.  A. 
Kreidee  (Zeit.  anorg.  Chem.,  7,  13 — 16). — If  a  mixture  of  an  alkali, 
perchlorate  with  zinc  chloride  is  fused,  chlorine  is  evolved ;  zinc 
chloride  is  preferable  to  manganous  chloride,  as  it  is  not  acted  on  by 
the  air.  The  solution  to  be  tested  is  evaporated  to  dryness  in  a  test- 
tube,  and  then  fused  with  anhydrous  zinc  chloride ;  if  any  per-^ 
chlorate  be  present,  chlorine  will  be  evolved.  Traces  of  chlorine  are 
best  detected  by  making  a  cap  for  the  tube  by  cutting  off  the  two  bulbs, 
of  a  straight  drying  tube,  moistening  the  inside  of  the  bulbs  with 
potassium  iodide  solution,  and  resting  these,  the  large  opening  down- 
wards, on  the  top  of  the  test-tube.  In  this  way  any  evolved  chlorine- 
passes  through  the  bulbs,  and  the  least  trace  liberates  iodine,  which 
may  be  identified  by  means  of  starch  solution.  The  author  found 
that  as  little  as  a  milligram  of  perchlorate  could  be  readily  detected 
in  this  way. 

If  chlorates  or  nitrates,  or  other  substances  likely  to  cause  evolutioiii 
of  chlorine  are  present,  they  must,  of  course,  be  destroyed  before 
making  the  test.  The  chlorates  are  easily  destroyed  by  once  eva- 
porating with  about  5  c.c.  of  concentrated  hydrochloric  acid.  Nitrates. 
are  best  destroyed  by  evaporation  with  2  c.c.  of  a  saturated  solution 
of  manganous  chloride  in  concentrated  hydrochloric  acid,  and  subse- 
quent re-evaporation  with  1  to  2  c.c.  of  concentrated  hydrochloric 
acid.     The  manganese  must  then  be  removed  by  sodium  carbonate. 

L.  T.  T. 

Volumetric  Estimation  of  Iodine,  Iodic  acid,  and  lodates* 
By  D.  ViTALi  {Chem.  Cnitr.,  1894,  i,  696  ;  from  Boll.  chim.  farm., 
1894,  No.  4,  Apoth.  Zeit.,  9,  164).— From  the  equation  SO2  +  I2  + 
2H2O  =  2HI  +  H2SO4,  it  will  be  seen  that,  when  sulphurous  anhy- 
dride is  added  to  a  solution  of  free  iodine,  four  equivalents  of  acid  are 
formed  for  every  two  atoms  of  iodine  ;  hence  if  the  resulting  mixture 
is  titrated  with  normal  soda,  1  c.c.  of  the  latter  will  correspond  with 

2  X  127 

J  =  0'0635  gram  of  iodine  originally  present.     In  the  actual 
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process,  sulphurous  acid  solution  is  added  to  the  iodine  solution,, 
until  the  colour  of  the  latter  is  nearly  gone  ;  some  starch  solution  is 
then  added,  and  more  sulphurous  acid,  until  the  blue  colour  is  just 
discharged  ;  the  acid  liquid  is  then  titrated  with  normal  soda  solution. 
The  original  iodine  solution  must  be  neutral,  and  the  sulphurous  acid 
solution  must  contain  no  sulphuric  acid.  Free  bromine  and  chlorine 
can  also  be  estimated  in  this  way,  the  sulphurous  acid  being  added 
until  a  drop  of  the  solution  gives  no  colour  with  a  solution  containing 
starch  and  potassium  iodide. 

Iodic  acid  and  iodates  can  be  estimated  in  the  same  way ;  each; 
molecule  gives  rise  to  the  formation  respectively  of  7  and  of  6  equiva- 
lents of  acid,  as  is  evident  from  the  equations  3SO2  +  HIO3  + 
3H2O  =  HI  +  3H0SO4;  3SO3  +  KIO3  +  3H2O  =  KI  +  3H2SO4. 

C.  F.  B. 

lodometric  Studies  and  the  Constitution  of  Iodide  of  Starch. 
By  C.  LONNES  (Zeit.  anal.  Chem.,  35,  409 — 436). — In  the  presence 
of  a  metallic  iodide,  starch  is  coloured  blue  by  a  much  smaller- 
quantity  of  iodine  than  when  iodides  are  absent.  This  is  especially 
noticeable  when  there  are  alkali  carbonates  in  the  solution,  and 
accounts  for  the  fact  that  the  use  of  normal  sodium  carbonate  for 
neutralising  an  arsenious  acid  solution  does  not  interfere  with  the 
accurate  titration  of  the  arsenic  by  iodine  dissolved  in  potassium 
iodide.  The  explanation  put  forward  by  Fresenius,  that  the  partial 
conversion  of  the  normal  into  the  hydrogen  carbonate  renders  it 
incapable  of  hindering  the  formation  of  the  blue  compound,  is  shown 
to  be  devoid  of  foundation.  Extreme  accuracy  m  the  titration  of 
arsenious  acid  can  be  attained  by  using  normal  ammonium  carbonate 
for  making  the  solution  alkaline,  and  adding  potassium  iodide  with 
the  starch  paste.  Using  a  N/1000  iodine  solution  a  satisfactory 
estimation  can  be  made  with  half  a  milligram  of  arsenious  acid. 

When  iodine  is  added  to  an  alkali  (whether  hydroxide  or  carbonate), 
its  conversion  into  iodate  and  iodide  is  not  immediately  complete.  A 
portion  remains  uncombined,  as  is  evidenced  by  the  yellow  colour  of' 
the  solution,  and  another  part  produces  hypoiodite.  The  amount 
remaining  free  varies  with  the  kind  and  proportion  of  alkali,  and 
decreases  with  lapse  of  time.  It  is  greatest  with  the  hydrogen  car- 
bonates, and  smallest  with  the  hydroxides.  It  is  much  augmented  by 
the  addition  of  potassium  iodide.  The  hypoiodite  exhibits  greater 
stability  in  presence  of  alkali  hydroxides  (potash  or  ammonia) 
than  in  solutions  of  carbonates.  It  is  this  formation  of  hypoiodite 
which  falsifies  titrations  of  iodine  by  thiosulphate  solutions  con- 
taining alkali,  since  hypoiodite  oxidises  thiosulphate  to  sulphate  (see- 
also  Topf,  Abstr.,  1887,  688).  The  addition  of  potassium  iodide  does 
not  hinder  this  action.  The  addition  of  ammonium  carbonate  or- 
other  alkali  to  thiosulphate  as  a  preservative  is  therefore  undesirable,., 
and  all  titrations  of  iodine  by  thiosulphate  should  take  place  in  acid 
solutions. 

As  regards  the  constitution  of  the  blue  compound,  it  is  shown  that 
whereas  the  addition  of  mercuric  chloride  prevents  the  production  of 
the  blue  colour,  this  is  at  once  restored  by  the  addition  of  potassium 
or  hydrogeii   iodide,    in    quantity    a    little    larger   than  suffices   for 
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the  conversion  of  the  mercury  into  iodide.  This  indicates  that 
the  presence  of  a  soluble  iodide  is  necessary  to  the  formation 
of  the  blue  compound.  Although  the  blue  compound  is  obtained 
when  iodine  free  from  hydriodic  acid  is  added  to  starch,  its 
formation  is  not  instantaneous,  and  part  of  the  iodine  is  combined  in 
a  form  in  which  it  is  not  capable  of  oxidising  thiosulphate.  When 
the  blue  compound  is  formed  in  a  solution  containing  both  hydriodic 
acid  and  free  iodine,  1  equivalent  of  the  former  is  removed  from  solu- 
tion with  4  equivalents  of  the  latter.  Finally,  estimations  of  the 
iodine  in  washed  blue  compounds  showed  that  one- fourth  of  it  was 
present  in  a  condition  in  which  it  was  incapable  of  oxidising 
arsenious  acid.  Although  these  results  are  not  absolutely  concordant, 
they  confirm  the  view  of  Mylius,  that  hydriodic  acid  is  an  essential 
■constituent  of  the  blue  compound.  M.  J.  S. 

Estimation  of  the  Sulphur  in  Earth-Nut  Oil.    By  H.  Kas  r 

and  F.  Lagai  (Zeit.  anal.  Chem.,  35,  470  ;  from  Dingl.  loolyt.  /.,  284, 
71). — 0'5  to  1  gram  of  substance  is  mixed  with  100  c.c.  of  fuming 
nitric  acid,  and  10  grams  of  potassium  chlorate  is  gradually  added. 
After  1 — 2  hours  at  the  ordinary  temperature,  the  mixture  is  heated 
carefully  on  the  sandbath  for  12 — 15  hours,  until  oily  drops  are  no 
longer  visible.  It  is  then  repeatedly  evaporated  to  dryness  with 
strong  hydrochloric  acid,  filtered  from  resin,  and  the  sulphuric  acid 
in  the  filtrate  estimated  as  usual.     Carius'  method  gives  low  results. 

M.  J.  S. 
Estimation  of  Total  Sulphur  in  Urine.  By  H.  Schulz  (PJluger's 
Archiv,  57,  57 — 61). — The  usual  manner  of  estimating  the  total 
sulphur  in  urine  is  to  evaporate  to  dryness,  and  fuse  the  residue 
with  sodium  carbonate  and  nitre.  There  is  probably  loss  in  this  way 
from  the  passing  off  of  sulphurous  anhydride.  The  method  here 
described  obviates  this  difficulty  by  collecting  in  water  all  fumes 
during  evaporation  and  fusing.  The  apparatus  devised  for  this  pur- 
pose is  figured.  W.  D.  H. 

Estimation  of  Total  Nitrogen  in  Urine  by  the  Schneider- 
Seegen  Method.  By  F.  Voir  (Zeit.  Biol,  31,  168— 180).— The 
Kjeldahl  method  of  estimating  nitrogen  has  the  disadvantage  of 
taking  a  long  time  to  perform ;  this  is  not  the  case  with  the  older 
method  of  Schneider-Seegen.  The  latter,  however,  has  lately  fallen 
into  discredit,  and  the  object  of  the  present  paper  is  to  show  that 
it  is  quite  as  accurate  as  Kjeldahl's  process.  The  method  is  a  modi- 
fication of  that  of  Will  and  Varrentrapp,  adapted  for  the  examination 
of  urine,  and  briefly  consists  in  heating  the  urine  with  soda-lime,  and 
thus  obtaining  all  the  nitrogen  in  the  form  of  ammonia. 

W.  D.  H. 

Analysis  of  Commercial  Sodium  Nitrite.  By  Masson  (/. 
Pharm.,  [5],  30,  41 — 42). — Five  grams  of  the  nitrite  are  dissolved 
in  500  c.c.  of  water;  50  c.c.  of  this  solution  is  transferred  to  a 
fiask  (1^  litres  capacity),  diluted  to  1  litre,  and  then  titrated 
with  a  standard  solution  of  potassium  permanganate  (10  grams  per 
litre)  in    the   following    manner.      A  few  drops  of  a    10  per  cent. 
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sulphuric  acid  is  dropped  into  the  solution,  the  flask  is  shaken,  and 
some  potassium  permanganate  is  immediately  added ;  this  alternate 
addition  of  acid  and  permanganate  is  continued  until  the  pink 
colour  becomes  permanent,  when  the  flask  is  at  once  heated  over  a  gas 
flame  until  the  colour  fades;  potassium  permanganate  and  acid  are 
then  immediately  added,  and  the  flask  heated  anew.  This  cycle  of 
operations  is  continued  as  long  as  the  permanganate  is  decolorised  by 
the  solution,  the  final  temperature  of  which  will  approximate  to 
the  boiling  point.  A.   Gr.  B. 

Reduction  of  Arsenic  acid  by  the  Action  of  Hydrochloric 
acid  and  Potassium  Bromide.  By  F.  A.  Gooch  and  I.  K.  Phelps 
(Amer.  J.  Sci.,  [3],  48,  216 — 218). — It  has  been  shown  in  a 
former  paper  (this  vol.,  ii,  331)  that  arsenic  acid  may  be  readily 
reduced  and  volatilised  as  chloride  by  distilling  with  hydrochloric 
acid  and  potassium  iodide.  The  authors  now  propose  to  use 
potassium  bromide  instead.  The  apparatus  used  is  essentially 
the  same  as  before,  but  when  the  distillate  is  condensed,  the  liber- 
ated bromine  will  reoxidise  the  arsenic.  This,  however,  may  be 
prevented  by  adding  some  stannous  chloride,  and  the  arsenic  may 
then  be  at  once  precipitated  with  hydrogen  sulphide.  The  large 
amount  of  free  acid  prevents  precipitation  of  the  tin,  and  also  of 
any  trace  of  antimony  which  may  be  present.  L.  de  K. 

Decomposition    of   Silicates    by   Ferrous   and  Manganese^ 

Oxides.  By  R.  Sachsse  and  A.  Becker  (Landw.  Versuchs-Stat., 
45,  147— 151).— It  was  previously  shown  (Abstr.,  1893,  ii,  243)  that 
when  silicates  are  ignited  with  ferrous  oxide,  a  portion  of  the  oxide 
acts  on  the  silicate,  and  can  no  longer  be  reduced  by  hydrogen  to 
metallic  iron.  More  exact  experiments  were  made  with  ferrous  oxide 
and  with  manganese  oxide,  as  it  was  hoped  that  it  might  be  possible, 
owing  to  the  different  behaviour  of  the  various  silicates,  to  effect  a 
separation  of  single  soil  constituents,  but  inasmuch  as  all  silicates, 
and  even  quartz,  are  more  or  less  attacked,  no  separation  could  be 
made  in  this  manner. 

The  results  of  comparative  experiments,  in  which  kaolin,  ortho- 
clase,  and  quartz  were  ignited  with  ferrous  and  manganese  oxides 
respectively,  show  that  manganous  oxide  is  a  stronger  reagent  than 
ferrous  oxide.  This  does  not,  however,  prevent  the  partial  reduction 
of  ferrous  oxide  in  presence  of  an  excess  of  manganous  oxide. 

When  iron-kaolin  (prepared  by  precipitating  ferric  chloride  solu- 
tion with  water  glass)  was  mixed  with  manganese  dioxide  and  ignited 
in  a  current  of  hydrogen,  only  a  small  amount  of  metallic  iron  was. 
formed.  N.  H.  M. 
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Estimation  of  Sodium  Hyposulphite.  By  E.  H.  Ekker  (Bee. 
Trav.  Ohim.,  13,  37 — 45). — The  methods  at  present  in  use  for  the 
'estimation  of  the  amount  of  sodium  hyposulphite  in  its  solutions  do 
not  give  very  satisfactory  results,  and  the  author  has  therefore  rein- 
vestigated the  subject.  He  finds  that  potassium  ferricyanide  is  a 
very  suitable  reagent  for  the  purpose,  as  it  is  not  affected  by  sodium 
hydrogen  sulphite,  but  is  at  once  converted  by  the  hyposulphite  into 
a  ferrocyanide.  The  liquid  to  be  tested  is  placed  in  a  flask  from 
Avhich  all  air  is  driven  out  by  hydrogen,  nitrogen,  or  carbonic  an- 
hydride, any  free  acid  neutralised  with  soda,  and  a  small  quantity  of 
ferrous  ammonium  sulphate  added  as  indicator ;  the  standard  solu- 
tion of  potassium  ferricyanide  is  then  added  until  the  solution  assumes 
a  blue  colour. 

In  order  to  determine  the  nature  of  the  action  which  takes  place, 
the  author  dissolved  varying  quantities  of  pure  zinc  in  solutions  of 
sodium  hydrogen  sulphite  ;  on  estimating  the  quantity  of  potassium 
ferricyanide  required  to  oxidise  the  hyposulphite  formed,  he  found  that 
1  mol.  of  ferricyanide  was  equivalent  to  1  atom  of  zinc.  According 
to  Schiitzenberger,  sodium  hyposulphite  has  the  formula  NaHSOa, 
?ind  its  formation  is  represented  by  the  equation 

.SlN-aHSOa  -t-  Zn  =  NaHSOa  +  Zn^ao(S03)2  +  H2O, 

whilst,  according  to  Bernthsen,  it  has  the  composition  Na2S204,  and 
is  formed  as  follows. 

4NaHS03  +  Zn  =  ^slS^O^  +  ZnNa2(S03)2  +  2H2O. 

In  order  to  obtain  evidence  as  to  which  of  these  views  is  correct, 
known  quantities  of  sodium  hydrogen  sulphite  solution  were  well 
shaken  with  zinc,  in  the  cold,  until  no  further  action  took  place,  and 
the  quantity  of  dissolved  zinc  was  then  estimated.  It  was  found  that 
1  gram  of  sodium  hydrogen  sulphite  is  equivalent  to  0'154  gram  of 
zinc,  which  agrees  with  the  requirements  of  the  second  of  the  above 
equations,  thus  affording  renewed  confirmation  of  Bernthsen's  formula 
for  hyposulphurous  acid.  H.  G.  0. 

Assay  of  Zinc  Dust.  By  F.  Meyer  (Zeit.  angw.  Ghem.,  1894, 
435). — The  author  believes  that  his  apparatus  is  preferable  to  the  one 
proposed  by  Bach  (this  vol.,  ii,  332 — 400),  and  that  it  may  also  be 
used  for  other  purposes,  such  as  the  estimation  of  carbonic  an- 
hydride in  carbonates.  In  this  case,  the  dilute  sulphuric  or  hydro- 
chloric acid  should  be  first  saturated  with  carbonic  anhydride,  best 
by  introducing  a  small  quantity  of  sodium  hydrogen  carbonate.  The 
apparatus  without  the  generating  flask  may  also  be  used  for  collecting 
and  measuring  any  gas  under  atmospheric  pressure,  provided  its 
volume  is  between  260  and  400  c.c.  L.  de  K, 

Employment  of  Mercuric  Oxide  in  Analysis.  By  E.  F.  Smith 
and  P.  Heyl  (Zeit.  anorg.  Ghem.,  7,  82 — 90). — The  use  of  mercuric 
•oxide  has  been  recommended  by  Berzelius  and  by  Volhard  (a)  for 
precipitating  some  of  the  metals  from  their  solutions,  and  (6)  for 
converting  chlorides,  sulphides,  &c.,  into  oxides  for  weighing.     The 
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authors  have  investigated  this  subject,  to  determine  in  which  cases- 
this  reagent  can  be  advantageously  used. 

For  preparing  oxides  for  weighing,  the  precipitate  (sulphide,  &c.) 
is  dissolved  in  a  little  hydrochloric  acid,  evaporated  to  a  small  bulk, 
and  introduced  into  a  crucible  ;  excess  of  mercuric  oxide  is  then  added, 
and  some  strewn  over  the  moist  inner  sides  of  the  crucible,  the  whole 
is  slowly  dried  on  a  hot  plate,  and  finally  heated  strongly,  to  drive  off 
all  mercuric  chloride  and  oxide.  In  this  way,  zinc  sulphide  may  be 
readily  and  quickly  converted  into  oxide  for  weighing.  Cadmium 
gives  good  results  if  care  is  taken  to  well  powder  the  sides  of  the 
crucible,  and  not  to  allow  the  crucible  to  become  red-hot  until  the  fumes 
of  mercuric  oxide  have  entirely  disappeared ;  otherwise,  some  of  the 
cadmium  chloride  may  be  volatilised  before  its  conversion  into  oxide. 
jVIanganese  and  nickel  sulphides,  and  bismuth  oxy chloride  give  good 
results.  Cobalt  does  not  give  a  sufficiently  definite  oxide  to  be  satis- 
factory, the  final  product  varying  in  composition  between  C3O4  and 
C02O3,  according  to  the  temperature,  &c. 

For  separating  metals  by  precipitation,  mercuric  oxide  may  safely 
be  used  to  separate  iron  from  manganese  in  cold  solutions,  although  the 
first  precipitate  should  be  redissolved  and  reprecipitated  to  ensure 
freedom  from  traces  of  manganese.  It  may  be  used  as  a  quick,, 
approximate  method  of  separating  iron  from  nickel  or  cobalt,  if 
absolute  accuracy  is  not  required.  Chromium  is  also  precipitated 
from  its  cold  solutions.  Zinc,  nickel,  cobalt,  .uranium,  berylium^ 
cerium,  and  lanthanum  are  only  partially  precipitated  in  the  cold. 

L.  T.  T. 

Reaction  of  Copper  Salts.  By  H.  Thoms  {Zeit.  anal.  Chem.,  35. 
464  ;  from  Fharm.  Centr.,  31,  81). — If  to  a  solution  of  cupric  sulphate 
in  200,000  parts  of  water,  which  is  too  dilute  to  give  a  visible  colora- 
tion with  potassium  ferrocyanide,  potassium  iodide  is  added,  a  yellow 
coloration  is  produced,  becoming  violet  with  starch  paste.  The  latter 
coloration  is  visible  even  with  500,000  parts  of  water.         M.  J.  S. 

Quantitative  Analysis  by  Electrolysis.  By  A.  Classen  {Ber.y 
27,  2060 — 2081). — A  description  is  given,  accompanied  by  plans 
and  a  sketch,  of  the  manner  in  which  the  private  laboratory,  and 
a  bench  in  the  inorganic  laboratory,  are  fitted  up  for  electrolysis 
at  Aix-la-Chapelle.  At  the  bench,  24  electrolyses  can  be  simul- 
taneously carried  out,  and  the  current  in  each  electrolytic  cell  can  be 
measured  by  means  of  an  ampere-meter  common  to  the  set.  The  usual 
method  of  measuring  the  current  with  a  gas  voltameter  before  the  elec- 
trolysis is  commenced  is  very  faulty.  The  author  uses  an  ampere-meter, 
which  can  be  thrown  into  circuit  during  electrolysis  by  adjusting  a 
copper  bridging-wire  between  two  mercury  cups.  When  the  measure- 
ment is  made,  the  bridge  is  removed  and  connection  made,  so  as  to 
cut  off  the  ampere-meter,  but  this  time  by  means  of  a  bridge  having 
a  resistance  just  equal  to  that  of  the  meter ;  the  current  in  the  circuit 
thus  remains  equal  to  that  at  the  time  of  measurement.  The  current 
is  not  quoted,  but  the  "  current-density,"  or  the  number  of  amperes 
per  100  sq.  cm.  of  surface  of  the  electrode.  The  solutions  used  were 
commonly   made   by  adding  ammonium,  or   occasionally  potassium 
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oxalate  to  a  solution  of  the  salt  of  the  metal,  some  free  oxalic  acid 
being  also  usually  added.  In  the  case  of  antimony,  however,  sodium 
sulphide  was  added,  and,  in  the  case  of  silver,  potassium  cyanide. 
The  deposits  were  dense  and  metallic.  With  lead,  the  electrolyEis 
was  carried  out  in  the  presence  of  nitric  acid  only,  and  the  deposit  of 
peroxide  weighed  as  such.  With  manganese,  it  was  done  in  the 
presence  of  acetic  acid  only,  and  the  precipitate  of  peroxide  was 
ignited  and  weighed  as  Mn304.  In  the  case  of  mercury,  tin,  antimony, 
lead,  and  manganese,  it  was  found  expedient  to  use,  not  a  polished 
platinum  dish,  but  one  the  surface  of  which  had  been  made  matt  by 
means  of  a  sand  blast;  the  deposit  often  adhered  to  this,  when  it 
would  not  adhere  to  a  smooth  surface.  Below  are  given  details  of 
current-density  in  amperes,  difference  of  potential  of  the  electrodes  in. 
volts,  temperature,  and  duration  of  the  electrolysis  as  employed  in 
depositing  various  metals. 


Copper  . . . 
Cadmium  . 

Zinc 

]ron 

Nickel .... 
Cobalt .... 
Mercury  . . 
b^ilver  .... 

Tin ' 

Anf  imoiij 

Lead 

Alansanese 


Current-density, 
amperes. 


1-0— 0-35 

1  0—0-5 

10— 0-5 

1-5 

10 

1-0— 0-2 
0-5-0 -2 
0  -3—1  -0 
1-5-0-3 
1  -65—1  -45 
0-3 


Diff  of  potential, 
volts. 


3-2—2-5 

3-4-2-75 

4-8— 3-5 

3—4 

3  -0—3  -5 

4  -7—2  -6 
4  -8—3  -3 
3-2-4-2 

1-85-0 -85 
2-5-2  4 
4-9—4-3 


Temp. 


58—60° 
68—76 
55—60 
20—15 

60—70 

23—37 
20—30 

25— yo 

25—60 
60-65 
50—68 


Time, 

hours. 


2—2^ 

3— 3^ 

2 

2i-2f 

U-5i 

lf-5 

5f-6i 

2— I7i 

1-li 

3 


Similar  details  are  also  given  for  the  separation  of  lead  and  copper, 
copper  and  iron,  antimony  from  arsenic  and  from  tin,  copper  from 
nickel  and  from  cobalt,  iron  from  aluminium  and  from  chromium, 
and  for  the  simultaneous  deposition  of  iron  and  cobalt  and  of  iron  and 
nickel.     The  methods  used  are  already  well  known.  C.  F.  B. 


Oolorimetric  Estimation  of  Minute  Quantities  of  Lead, 
Copper,  Tin,  and  Iron,  by  E.  K.  Budden  anil  H.  Hardy  {Analyst, 
19,  169 — 175). —  The  authors  having  tried  the  various  processes  in 
use  for  the  colorimetric  estimation  of  traces  of  these  metals  in  m  neral 
waters,  lemonades,  &c.,  came  to  the  following  conclusions. 

That  in  determining  traces  of  metals  by  the  hydrogen  sulphide 
process  (compare  Abstr.,  1893,  ii,  242,  599),  it  is,  above  all,  necessary 
to  follow  strictly  the  same  order  in  the  addition  of  the  reagents,  and, 
as  closely  as  possible,  to  use  always  the  same  quantity  of  the  reagent, 
both  in  the  actual  ex{)eriment  and  in  the  prtparation  of  the  solution 
used  for  the  comparative  determination.  That  all  the  conditions  of 
experiment  should  be  similar;  for  instance,  in  testing  a  lemonade,  the 
liquid  for  comparison  should  contain  the  same  amount  of  sugar,  acid, 
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&c.  Even  the  amount  of  carbonic  anhydride  in  effervescing  beverag-es 
exercises  a  slight  influence  on  the  reaction.  The  authors  promise 
further  experiments  and  invite  co-operation.  L.  de  K. 

Estimation  of  Manganese,  Magnesium,  Zinc,  Cobalt,  and 
Nickel  by  Classen's  Oxalate  Process.  By  Gr.  Nass  {Zeit.  angvi. 
C'hem.,  1894,  501 — 508). — Classen  recommends  adding  a  sohition  of 
potassium  oxalate  in  excess  and  then  precipitating  the  metallic  oxalate 
by  boiling  with  excess  of  acetic  acid.  The  precipitate  is  then  w^aslied 
"with  a  mixture  of  alcohol  and  acetic  acid  and  at  once  ignited.  The 
author,  having  tried  the  process  with  both  potassium  and  ammonium 
oxalate,  finds  that  it  ie  perfectly  useless  for  manganese,  cobalt,  and 
liickel,  but  that  good  results  are  obtained  w^ith  magnesium  and  zinc. 

L.    DE    K. 

Estimation  of  Ferrous  Iron  in  Silicates.  By  J.  H.  Pratt 
(^Amer.  J.  Sci.,  [3],  48,  149 — 151), — The  author  dissolves  the  mineral 
in  a  boiling  mixture  of  hydrofluoric  and  dilute  sulphuric  acids. 
To  prevent  oxidation,  the  solution  is  effected  in  a  current  of  carbonic 
anhydride.  The  apparatus  used  consists  of  a  Hose's  ignition  crucible, 
which  must,  however,  be  entirely  made  of  platinum.  After  cooling, 
the  liquid  is  transferred  to  a  beaker  or  dish,  and  titrated  with  per- 
manganate.    The  test  analyses  are  very  satisfactory.  L.   de  K. 

Separation  of  Bismuth,  Zinc,  and  Nickel  by  Hydrogen  Per- 
oxide. By  P.  Janj,^asch  and  E.  Bose  (Ber.,  27,  2227—2231;  com- 
pare Abstr.,  1892,  537;  1893,  ii,  492;  this  vol.,  ii,  32,  71).— Bismuth 
may  be  separated  from  zinc  or  nickel  by  pouring  a  solution  of  the 
nitrates  of  the  metals  in  5  c.c.  of  nitric  acid  and  50  c.c.  of  water  into 
a  mixture  of  25  c.c.  of  3 — 4  per  cent,  hydrogen  peroxide  and  15  c.c. 
of  concentrated  ammonia.  Under  these  circumstMnces,  the  bismuth 
is  completely  precipitated  as  the  hydrated  peroxide,  which  is  then 
collected  and  washed,  first  with  dilute  ammonia,  finally  with  cold 
water.  Only  traces  of  zinc  or  nickel  are  precipitated  along  with  the 
bismuth,  so  that,  unless  exceptional  accuracy  is  required,  it  is  not 
necessary  to  redissolve  the  precipitate  and  repeat  the  separation. 
The  dried  precipitate  is  removed  fj-om  the  filter  paper,  the  latter 
carefully  incinerated,  and  the  ash  treated  with  nitric  acid;  the  preci- 
pitate is  then  added  to  the  ash,  and  the  whole  carefully  heated,  a  plati- 
num crucible  being  used.  The  silica,  which  is  usually  present  in 
hydrogen  peroxide  to  the  extent  of  about  0'006  gram  per  50  c.c,  is 
precipitated  along  with  the  bismuth,  and  must  be  allowed  for. 

The  zinc  or  nickel  is  determined  in  the  residue  obtained  by  evapo- 
rating the  filtrate  after  it  has  been  carefully  ignited  to  remove 
ammonium  salts. 

The  authors  have  found  that  ammonium  persulphate  may  often  be 
employed  as  a  reagent  instead  of  hydrogen  peroxide,  but  that  it  is  not 
so  convenient.  A.  H. 

Rapid  Detection  of  Tin.  By  G.  Denig^s  (J.  Pharm,,  [5],  30, 
207 — 212). — Various  organic  compounds  are  capable  of  immedi- 
ataly  producing  a  blue  coloration  in  a  solution  of  sulphomolybdic  acid 
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(amraoTiium  molybdate,  10  grams;  water,  100  c.c. ;  pure  sulphuric 
acid,  100  cc).  Among  inorganic  comipounds,  hypophosphites  in  hot 
solution,  and  hyposulphites,  ferrous  salts,  cuprous  salts,  and  stannous 
salrs,  at  the  ordinary  temperature,  produce  the  blue  colour  immedi- 
ately. 

Notwithstanding  the  presence  of  these  other  reducing  agents  in  a 
solution,  tin  may  be  rapidly  detected  by  the  following  method. 
Several  drops  ot*  the  suspected  solution  is  placed  on  a  piece  of 
platinum  with  a  drop  of  sulphuric  acid,  and  a  piece  of  zinc  is  brought 
in  contact  with  the  platinum  underneath  the  surface  of  the  liquid. 
After  a  minute  or  two,  the  platinum  is  washed  with  water,  4  or  5 
drops  of  hydrochloric  acid  are  dropped  upon  the  spot,  and  the  liquid 
evaporated  to  dryness  at  a  gentle  heat.  3  or  4  drops  of  water  are 
then  added  to  the  residue,  left  there  for  some  seconds,  and  1  or  2 
drops  of  the  solution  thus  formed  is  poured  into  2  or  3  drops  of  the 
sulphomolybdic  acid;  an  instantaneous  blue  coloration  indicates  that 
tin  must  have  been  on  the  platinum,  for,  owing  to  the  insolubility 
of  cuprous  chloride,  this  will  not  be  dissolved  by  the  water. 

In  alloys,  tin  may  be  rapidly  detected  as  follows.  Some  particles 
of  the  alloy  are  placed  in  a  capsule  with  a  dozen  drops  of  hydro- 
chloric acid,  which  is  then  evaporated  to  dryness  at  a  gentle 
heat.  A  few  di'ops  of  water  is  now  placed  on  the  residue,  and  1  c.c. 
of  a  nearly  boiling  solution  of  cacotheline  is  added.  If  tin  be  presem, 
an  amethyst  colour  is  produced,  which  becomes  blue  with  alkali  in 
the  absence  of  air,  and  green  in  the  presence  of  air.  The  cacotheline 
solution  is  prepared  by  dissolving  O'o  gram  of  brucine  in  5  c.c.  of  cold 
nitric  acid  in  a  flask,  adding  250  c.c.  of  water,  boiling  for  10  to  15 
minutes,  and  making  up  the  volume  of  the  cooled  liquid  to  250  c.^-. 
If  the  tin  is  present  in  very  small  quantity,  the  amount  of  this 
reagent  added  should  be  limited  to  4  or  5  drops  ;  ferrous  and  cuprous 
salts  do  not  yield  the  reaction.  One-twentieth  of  a  milligram  of  tin 
can  be  detected  in  a  drop  of  liquid  by  this  test. 

Since  metastannic  acid  is  readily  reduced  to  tin  in  the  presence  of 
zinc  and  hydrochloric  acid,  it  can  be  readily  identified  by  placing  it 
on  a  sheet  of  zinc  and  moistening  it  with  hydrochloric  acid ;  the  spot 
of  zinc,  on  which  the  tin  has  been  thus  deposited,  may  be  dissolved 
in  acid  and  the  tin  detected  by  the  tests  described  above. 

A.  G.  B. 

Separation  of  Tin  from  Antimony.  By  Mengin  {CompL  rend., 
119,  224 — 226). — The  alloy  containing  tin  and  antimony  is  treated 
with  nitric  acid,  which  dissolves  the  other  metals  and  converts  the 
tin  and  antimony  into  insoluble  oxides,  which  are  washed,  heated, 
and  weighed  together.  The  oxides  are  then  mixed  with  a  plate  or 
ball  of  tin  and  dilute  hydrochloric  acid,  the  liquid  being  gently  heated 
for  a  few  hours  with  occasional  agitation.  When  all  trace  of  the 
oxides  has  disappeared,  the  reduced  antimony  is  collected  on  a 
weighed  filter,  washed  with  water  and  alcohol,  dried,  and  weighed. 
The  tin  oxide  has  been  converted  into  soluble  chloride. 

C.  H.  B. 

Reduction  of  Vanadic  acid  by  Tartaric  acid  and  its  Titra- 
tion in  Alkaline  Solution  with  Iodine.    By  P.  E.  BiiowAixa  (ZeiL 
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anorg.  Ghem.,  7,  158 — 160). — The  solntion  of  van idic  acid  is  boiled 
with  an  excess  of  tartaric  acid  until  it  acquires  a  beautiful  blue 
colour ;  it  is  then  mixed  with  excess  of  potassium  hydrogen  car- 
bonate, cooled,  and  treated  with  excess  of  standard  iodine  sohition. 
When  the  blue  coloration  of  vanaiiiim  tetroxide  has  disappeared, 
the  excess  of  iodine  is  titrated  with  a  solution  of  arsenious  acid  until 
the  colour  of  the  iodine  is  just  discharged,  finally  the  blue  coloration 
should  be  obtained  when  a  few  drops  of  iodine  solution  and  starch 
are  added. 

The  results  agree  very  well  with  those  obtained  by  reduction  with 
sulphurous  acid  and  titration  with  permanganate.  E.  C.  R. 

Analysis  of  Gold  Ores.  By  S.  Cotton  (/.  Pharm.,  [5],  30, 
85 — 87). — 1  kilo.,  or  more,  of  the  ore  is  finely  powdered,  roasted  at  a 
dull  red  heat  to  expel  sulphur  and  arsenic,  and  made  into  a  cream  with 
water ;  100  grams  of  mercury  is  added  and  the  whole  is  shaken  from 
time  to  time.  After  two  days,  100  grams  of  potassium  cyanide  is 
added,  and  the  intermittent  shaking  is  continued  for  another  two 
days.  The  mixture  is  dried,  and  the  mercury,  which  now  contains 
all  the  gold,  is  separated,  partly  directly  and  partly  by  washing,  and 
the  greater  portion  of  the  metal  dissolved  by  nitric  acid ;  the  re- 
mainder is  expelled  by  heat  in  an  open  crucible.  The  gold  is  thus 
left  ready  to  be  weighed.  The  process  is  capable  of  estimating 
quantities  of  gold,  which  cannot  be  determined  by  the  usual  lead  assay. 

A.  G.  B. 

Modifications  of  Romijn's  Apparatus  for  the  Estimation  of 
Dissolved  Oxygen  in  Water.  By  J.  C.  Boot  (Bee.  Trav.  Chim., 
13,  88 — 92  ;  compare  Romijn,  this  vol.,  ii,  28). — The  apparatus  is 
shown  in  Fig.  1.  The. flask  A  has  a  canacity  of  about  4  litres,  and  is 
fastened  by  bands  of  copper  (C)  to  the  leaden  sinker  B,  which  is 
mounted  on  a  wooden  plate  V.  The  pipette  H  is  attached  to  A  by 
the  copper  frame  KL,  has  a  three-way  cock  at  F,  and  is  connected  by 
rubber  tubing  to  D,  which  is  closed  with  a  stopper  attached  to  a 
string.  The  apparatus  is  lowered  to  the  required  depth,  and  the 
stopper  removed  from  D,  the  flask  and  pipette  quickly  till  with  water, 
the  air  escaping  by  the  tube  T.  The  water  in  the  pipette  is  used  to 
estimate  the  oxygen,  that  in  the  flask  for  the  determination  of  the 
ammonia,  &c.  Fig.  2  represents  an  improved  form  of  pipette  (H  in 
Fig.  1).  A  and  B  are  two  three-way  taps,  the  bulb  C  contains  about 
10  c.c,  its  capacity  between  the  fiducial  marks  M  and  N  being  accu- 
rately determined,  the  tube  R  communicates  at  S  with  the  sodium 
hyposulphite  solution,  the  other  tube  is  connected  with  a  supply  of 
hydrogen.  The  sodium  hyposulphite  solution  is  introduced  by  turning 
the  taps  into  the  position  shown  in  the  figure.  When  the  solution 
reaches  the  mark  M,  B  is  closed,  and  A  is  turned  so  that  the  bulb 
communicates  with  the  source  of  hydrogen,  the  pipette  is  then  attached 
to  R  and  the  solution  allowed  to  flow  through  P,  the  liquid  being 
afterwards  drawn  back  to  the  mark  N.  The  iodine  solution  is  intro- 
duced in  a  similar  manner. 

This  apparatus  allows  water  to  be   obtained  from  any  depth,  in 
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quantity  sufficient  to  admit  of  the  estimation  of  all  the  coitstituents ; 
it  is  much  easier  to  manipulate  than  Romijn's,  and  the  pipette,  being 
free  from  adhering  water  and  dirt,  ensures  greater  accuracy. 

J.  B.  T. 

Apparatus  for  Collecting  Samples  of  Water  some  Distance 
beneath  the  Surface.  By  W.  T.  Bukgess  (Ghem.  Neivs,  70,  54). — 
This  apparatus  is  for  obtaining  samples  for  bacteriological  examina- 
tions. A  partially  exhausted  glass  tube,  of  G  c.c.  capacity,  drawn 
out  at  the  top  to  a  narrow  tube  and  at  one  point  to  a  very  fine  capil- 
lary, is  supported  in  a  weighted  wire  holder  and  lowered  into  the 
water;  at  any  desired  depth,  a  jerk  of  the  wire  by  which  the  tube  is 
lowered  releases  a  spring  attached  to  the  holder,  which,  flying  round, 
breaks  off  the  tube  at  the  capillary.  The  tube  fills  in  a  few  seconds, 
and  is  then  drawn  up  and  sealed.  D.  A.  L. 

Apparatus  for  the  Extraction  of  Gases  Dissolved  in  Water. 

By  S.  Harvey  {Anali/st,  19,  121 — 123). — The  apparatus  consists  of  a 
globular,  spindle-shaped  glass  vessel  A,  having  two  opposite  taper- 
ing necks,  13 — 14  in.  long  between  the  two  extremities,  the  globular 
part  being  3^  or  S^  in.  in  diameter.  The  upper  neck  is  somewhat 
enlarged,  tapering  gradually,  the  lower  is  narrow  and  cylindrical ;  both 
end  in  a  capillary  bore  bulbous  at  the  end,  to  enable  the  rubber  tubing 
to  be  securely  affixed.  The  upper  one  has  a  short  length  of  small- 
bore pressure  tubing,  securely  tied  and  furnished  with  a  screw  clamp 
B.     The  apparatus  is  used  as  follows : — In  the  first  place,  the  exact 
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capacity  from  end  to  end  is  ascertained.     It  is  then  filled  with  the 
sample  of  wat6r,  the   clamp    B  is  closed,  and    the  vessel    carefully 

fixed  upright  in  a  tin  water- 
bath  C,  6  in.  in  diameter  and 
7  in.  high,  standing  on  legs 
12in.  high,  and  having  an  open- 
ing in  the  bottom  closed  by  a 
perforated  cork ;  the  latter  is  so 
arranged  that  whilst  the  lower 
stem  of  th e  spindle  projects  2  in . 
below  the  bottom,  the  globular 
part  is  immersed  in  the  bath. 
The  clamp  is  now  opened, 
and  about  one-third  of  the 
water  allowed  to  run  into  a 
measured  vessel.  This  amount 
deducted  from  the  total  gives 
the  amount  experimented  on. 
The  lower  end  of  the  spindle 
has  now  one  end  of  a  2  ft. 
piece  of  small-bore  pressure 
tubing  slipped  over  it  and  se- 
cured. This  tubing  has  a  mer- 
cury reservoir  D  at  the  other 
end,  and  the  latter  is  suitably 
supported. 

Mercury  is  now  poured  into  the  reservoir,  the  clamp  B  is  again 
opened,  and  the  air,  together  with  any  bubbles,  driven  out,  the  water 
being  allowed  to  follow  to  the  upper  end  of  the  rubber  tube  E.  After 
closing  the  clamp,  a  nitrometer  having  a  bent  capillary  tube,  F,  affixed 
to  the  beak,  is  filled  with  mercury,  and  this  is  forced  to  the  end  of  the 
capillary  tube,  which  is  now  thrust  into  the  top  of  the  rubber  tubing 
and  secured.  The  reservoir  is  lowered  and  the  clamp  cautiously  opened 
in  order  to  run  a  little  mercury  over  sufficiently  far  to  reach  the  low^er 
end  of  the  capillary  tube.  The  clamp  is  now  closed,  the  bath  filled 
with  cold  water,  and  heat  applied.  To  prevent  the  latter  injuring 
the  lower  end  of  the  spindle,  a  metal  screen  G  is  rivett-d  on  to  the 
bottom  of  the  bath  so  as  to  screen  the  glass  from  the  flame,  and  for 
the  same  reason  the  hole  in  the  bath  is  at  one  side  to  allow  sufficient 
space  for  heating. 

Under  the  diminished  pressure,  the  water  in  the  globe  soon  boils 
vigorously  and  without  bumping,  and  the  expelled  gases  collect  in  the 
upper  stem.  After  two  hours,  the  reservoir  may  be  raised,  the  clamp 
B  opened,  and  the  gases  passed  into  the  nitrometer,  taking  care  not  to 
admit  any  water.  The  clamp  is  again  closed,  the  reservoir  lowered,  and 
the  operation  continued  to  collect  any  further  traces  of  gas.  By  raising 
the  reservoir,  any  residual  gas  may  be  driven  completely  into  the 
nitrometer,  where  it  is  subjected  to  measurement  and  absorption. 

L.  DE   K. 

The  Relation  of  Sa-^charimeter  Degrees  to  Angular  Degrees. 
By  E.  RiMBACH  (Ber.,  27,  2282— 2285).— One    scale  division  on  the 
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Ventzke  qunriz  wedge  sficcliari meter  is  usually  taken  as  equal  to 
0"8455'  or  0"8465"  of  rotation  for  sodium  light.  The  author  has  re- 
determined this  ratio,  and  finds  that  it  increases  slightly  as  the  con- 
centration of  the  sugar  solution  increases  ;  he  uses,  as  the  source  of 
light,  either  an  ordinary  gaslight  or  an  Auer  larap  with  a  dichromate 
screen.  For  cane  sugar  and  glucose  the  mean  value  of  the  ratio  is 
0344  ;  the  ratio  is  practically  the  same  for  solutions  of  sa.ntonin  in 
chloroform  and  of  camphor  in  alcohol.  W.  J.  P. 

Gravimetric  Estimation  of  Sugar  by  Fehling's  Solution.    By 

C.  Killing  (Zeit.  angiv.  Chem.,  1894,  431— 433).— The  author  states 
that  in  the  otherwise  excellent  process  of  Marcker  and  Allihn,  every- 
thing depends  on  the  quality  of  the  asbestos  used.  As  the  peculiar 
kind  recommended  bids  fair  to  become  very  scarce,  or  perhaps  to 
altogether  disappear  from  the  market,  the  author  has  again  taken  to 
the  old  plan  of  collecting  the  cuprous  oxide  on  a  filter.  The  modus 
operandi  is  as  follows. 

The  filter  containing  the  cuprous  oxide  is  dried  at  100°,  the  con- 
tents then  transferred  to  a  weighed  dish,  cooled  in  a  desiccator,  and 
weighed.  The  filter  is  now  burned  in  a  weighed  porcelain  crucible, 
ienited  over  the  blow-pipe,  and  the  cupric  oxide  finally  weighed. 
The  result  will  be,  however,  somewhat  too  high,  as  the  filter  paper 
alwavs  absorbs  some  copper  from  the  Fehling's  solution  which  wash- 
ing fails  to  remove.  This  quantity  is,  however,  fairly  constant,  and 
may  be  once  for  all  determined  by  a  blank  experiment. 

L.    DE    K. 

Estimation  of  Sugar  by  Fehling's  Solution.  By  A.  Prager 
(Zeit.  angio.  Chem.,  1894,  520 — 521). — The  author  (see  preceding 
abstract)  prefers  to  operate  as  follows  : — The  cuprous  oxide  is  col- 
lected on  a  double  filter,  washed  and  dried.  The  precipitate  is  now 
as  much  as  possible  detached  from  the  filter,  and  transferred  to  a  piece 
of  glazed  paper.  The  filter  is  incinerated  in  a  platinum  crucible,  and 
the  ash  well  pressed  with  a  platinum  wire.  The  cuprous  oxide  is 
.transferred  to  the  crucible  and  the  ignition  continued  over  a  small 
flame  at  first,  activelv  stirring  all  the  while.  After  heating  the  covered 
crucible  with  the  full  flame  for  a  fewminutes,  it  is  cooled  and  weighed. 
The  outer  filter  is  ignited  so  as  to  estimate  the  amount  of  copper 
absorbed  by  the  paper,  L.  de  K. 

Estimation  of  Sugars  by  Fermentation.  By  Lasch^  (Bied. 
Ce7i.tr.,  23,  551—552  ;  from  D.  Bierhrauer,  21,  1210— 1213).— In  the 
estimation  of  sugar  with  Fehling's  solution,  high  results  may  be 
obtained,  owing  to  the  action  of  the  Fehling's  solution  on  substances 
which  are  not  sujjars.  It  is,  moreover,  sometimes  desirable  to  esti- 
mate single  sugars.  Ifc  is  therefore  proposed  to  employ  certain  forms 
of  yeast  which  ferment  one  or  more  sugars.  By  fermenting,  for 
instance,  wort  (500  c.c.)  with  Saaz  yeast  (2  5  grams),  the  amount  of 
maltose,  dextrose,  and  saccharose  can  be  determined,  Saaz  yeast 
being  unable  to  ferment  the  substances  known  as  maltodextrin,  or 
isomalto-e.  If  instead  of  Saaz  yeast,  SacrJiaromyces  apiculatus  is 
^employed,  the  amount  of  dextrose  alone  is  obtained. 
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In  carrying  out  investigations  of  tliis  kind,  it  is  necessary  to  know 
the  properties  of  the  various  yeasts  :  that  Saccharomyces  apicidafi's 
will  only  ferment  sugars  like  dextrose ;  Saccliaromyces  Joergensenii, 
dextrose  and  saccharose;  Saaz  yeast,  dextrose,  saccharose,  and  maltose  ; 
and  that  Frohnberg  yeast  decomposes  all  those  sugars  and  isomaltose 
as  well.  Saccliaromyces  Kephir  may  be  employed  for  the  estimation 
of  lactose.  N.  H.  M. 

Examination  of  Urine  for  Small  Quantities  of  Sugar.    By 

A.  H.  Allen  (Analyst,  19,  178 — 184). — To  detect  sm.all  quantities  of 
sugar  in  urine,  the  author  operates  as  follows  : — 7  to  8  c.c.  of  the 
sample  is  heated  to  boiiiug  in  a  test-tube,  and  5  c.c.  of  solution  of 
copper  sulphate — as  used  to  make  Fehling's  solution — is  added.  This 
precipitates  nearly  all  the  uric  acid,  xanthine,  hypoxanthine,  phos- 
phates, &c.  When  nearly  cold,  1  to  2  c.c.  of  a  saturated  solution 
of  sodium  acetate  is  added,  which  will  render  the  precipitation 
complete.  After  filtering,  5  c.c.  of  the  usual  alkaline  tartrate  mix- 
ture is  next  added,  and  the  mixture  boiled  for  15  to  20  sees.  In  the 
presence  of  more  than  025  per  cent,  of  sugar,  separation  of  cuprous 
oxide  occurs  before  the  boiling  point  is  reached,  but  with  smaller 
proportions  precipitation  takes  place  during  the  cooling  of  the  solu- 
tion, which  becomes  greenish,  opaque,  and  suddenly  deposits  cuprous 
oxide  as  a  fine  orange-yellow  precipitate.  The  best  qualitative  test 
for  traces  of  sugar  is,  however,  the  well-known  reaction  with  phenyl- 
hydrazine.  L.  DE   K. 

Reactions  of  Normal  and  Basic  Lead  Acetates  with  Sodium 
Carbonate,  Sulphate,  and  Phosphate.  By  A.  Bornteaeger 
(Zeit.  angw.  Chem.,  1894,  454 — 460). — If  normal  lead  acetate  is 
cautiously  precipitated  with  sodium  carbonate,  the  filtrate  is  dis- 
tinctly acid  to  delicate  litmus  paper  ;  but  the  author  finds  this  to  be 
due  to  carbonic  and  not  to  acetic  acid.  The  filtrate  also  contains  a 
little  lead,  which  will,  however,  not  be  the  case  if  the  acetate  has 
been  precipitated  with  an  excess  of  sodium  carbonate. 

If  normal  lead  acetate,  which  always  has  a  sh'ghtly  acid  reaction,  is 
mixed  with  sodium  sulphate,  a  neutral  filtrate  is  obtained.  The  end 
of  the  reaction  is  not  so  marked  as  with  sodium  carbonate,  and  it  is 
therefore  difficult  to  avoid  excess  of  the  reagent.  A  large  excess 
of  the  latter  seems  necessary  for  the  complete  precipitation  of  the 
lead. 

Although  lead  acetate  has  but  a  feebly  acid  reaction,  and  sodium 
dihydrogen  phosphate  a  decidedly  alkaline  one,  the  tv.'o  salts  when 
mixed  in  equivalent  proportions  give  a  strongly  acid  filtrate  which 
contains  only  traces  of  lead  and  phosphoric  acid.  If  a  slight  excess 
of  sodium  phosphate  is  used,  a  filtrate  free  from  lead  is  obtained. 

When  basic  lead  acetate  and  sodium  carbonate  are  mixed,  a  neutral 
filtrate  is  obtained  which  contains  traces  of  lead  if  no  excess  of  the 
reagent  has  been  added ;  traces  of  lead  will,  however,  reappear  on 
adding  a  large  excess  of  the  same. 

From  basic  lead  acetate  and  sodium  sulphate,  a  neutral  filtrate  is 
obtained  containing  a  small  quantity  of   lead ;  this   may,    however, 
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be  reduced  to  a  rriDre  trace  by  usiuo:  a  fairly  large  excess  of  the  re- 
agent, and  allowing  this  to  act  for  24  bours. 

From  basic  lead  acetate  and  disodiam  hydrogen  phosphate,  an  acid 
filtrate  is  obtained,  which  will  be  free  from  lead  if  the  phosphate  be 
added  in  large  excess  and  allowed  to  act  for  some  24  hours. 

L.  DE  K. 

Reactions  of  Normal  and  Basic  Lead  Acetates  with  Sodium 
Carbonate,  Sulphate,  or  Phosphate  in  the  presence  of  Invert 
Sugar.  By  A.  Borntraeger  (Zeit.  angw.  Ghem.,  1894,  521 — 528). — 
The  author  (see  preceding  abstract)  has  tried  the  reaction  of  normal 
and  basic  lead  acetates  with  sodium  carbonate,  sulphate,  and  phos- 
phate in  the  presence  of  invert  sugar. 

Sodium  carbonate  added  in  equivalent  proportion  does  not  com- 
pletely precipitate  the  lead  acetate.  On  adding  an  excess,  part  of 
the  precipitate  redissolves,  but  it  gradually  reprecipitates  to  a  certain 
extent.  The  solubility  is,  however,  not  due  to  the  invert  sugar  as 
such,  but  only  to  the  levulose  it  contains,  as  dextrose  has  no  solvent 
action. 

Sodium  sulphate,  added  in  moderate  excess  only,  leaves  a  trace  of 
lead  in  solution,  but  a  larger  quantity  precipitates  the  lead  as  com- 
pletely as  in  the  absence  of  invert  sugar. 

Disodium  hydrogen  phosphate  also  precipitates  the  lead  com- 
pletely. 

Sodium  carbonate  added  to  a  solution  of  basic  lead  acetate  does  not 
completely  precipitate  the  lead,  whilst  an  excess  actually  redissolves 
some  of  the  precipitate;  this,  however,  is  reprecipitated  to  a  certain 
extent  after  some  time. 

Sodium  sulphate  when  added  either  in  great  or  small  excess  does 
not  completely  precipitate  the  lead  ev^en  on  long  standing. 

Disodium  hydrogen  phosphate  completely  removes  the  lead  from 
the  sugar  solution.  L.  de  K. 

Reaction  for  Aldehydes  :  Differentiation  of  Aldoses  and 
Ketoses.  By  A.  Villters  and  M.  Fayolle  {Gompt.  rend.,  119,  75 — 
77). — Carefully  purified  acetone  has  no  action  on  a  solution  of 
magenta  decolorised  by  sulphurous  acid,  but  the  removal  of  the 
last  traces  of  aldehyde  is  extremely  difficult.  It  follows  that  this 
reagent  can  be  used  for  the  detection  of  aldehydes  in  acetone  ;  it 
should  be  prepared  without  excess  of  sulphurous  acid,  and  the  ex- 
periments should  be  made  in  closed  tubes.  Methyl  ethyl  ketone 
gives  no  coloration  with  the  reagent,  but  it  is  desirable  that  a  large 
number  of  other  carefully  purified  ketones  should  be  examined. 

The  reagent  can  also  be  employed  to  distinguish  between  aldoses 
and  ketoses.  Grlucose,  invert  sugar,  and  galactose  produce  a  colora- 
tion as  intense  as  with  ordinary  aldehyde,  but  levulose  and  sorbitol 
give  no  reaction.  About  1  gram  of  sugar  should  be  added  to  10  or 
12  c.c.  of  the  reagent,  which  should  be  free  from  acid,  since  the 
latter  interferes  with  the  reaction. 

Saccharose,  maltose,  and  lactose  give  no  coloration,  but  after 
several  days,   a  coloration    appears,    probably  in   consequence  of   a 
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d  'Composition  in    presence   of    water   with    formation    of    alrlehvclic 
glucoses.  C.  H.  B. 

Valenta's  Acetic  acid  Test.  By  W.  Chattaway,  T.  H.  Pkar- 
MATN,  and  C.  Gr.  Moor  (Analyst,  19,  147 — 150). — The  authors  have 
adopted  the  following  method  : — A  short  and  somewhat  thick  test 
tube  of  about  4  in.  X  fin.,  into  which  a  well-fitting  stopper  has  been 
ground,  is  chosen  ;  2' 75  grams  of  the  fat  is  then  weighed  into  the 
tube,  and  3  c.c,  of  acetic  acid  of  exactly  99"5  per  cent,  strength  is 
measured  from  a  burette,  and  added  to  the  fat.  The  tube  is  then 
stoppered  and  placed  in  a  braker  of  warm  water,  increasiug  the  heat 
until,  after  shaking,  the  contents  become  quite  clear.  The  source  of 
heat  is  then  removed,  and  the  tube  is  so  placed  that  it  is  in  the  centre 
of  the  beaker  ;  the  whole  is  then  allowed  to  rest  until  the  change  from 
transparency  to  turbidity  occurs,  when  the  temperature  is  observed 
by  nie>ns  of  a  tiiermorneter  which  has  been  previously  attached  to 
the  test  tube  by  a  rubber  band.  The  change  is  very  well  marked. 
It  is  of  the  utmost  importance  that  the  fat  or  oil — olive  oil,  for 
instance — should  be  entirely  free  from  water.  The  fat  should  also 
not  have  been  subjected  to  any  over-heating. 

The  authors  have  tabulated  the  results  of  their  experiments  with 
a  large  number  of  oils  and  fats.  As  regards  butter,  fio-urcs  varying 
from  39 — 29°  were  obtained,  whilst  "  margarine  "  gave  97 — 94°.  The 
test  seems  most  useful  when  applied  to  butters,  margarines,  or  mix- 
tures of  the  two.  L.  DE  K. 

Turbidity  Temperature  of  Oils  and  Fats  with  Glacial 
Acetic  acid.  By  E.  W.  T.  Jones  {Analyst,  19,  151— 155).— The 
author  (see  preceding  abstract)  having  noticed  that  even  the  presence 
of  0"2  per  cent,  of  water  in  the  acetic  acid  makes  a  serious  difference 
in  the  turbidity  temperature,  proposes  to  check  the  acid  with  noi-mal 
butter  fat.  To  the  best  glacial  acetic  acid,  water  is  carefully  added 
until  the  turbidity  temperature  with  the  normal  butter  fat  comes 
exactly  at  60°  ;  the  acid  is  then  reserved  for  the  testing. 

It  is  also  most  important  that  the  relative  proportions  of  acid  and 
fat  should  be  strictly  adhered  to.  The  author  uses  special  pipettes,  a 
narrow  one  holding  3  grams  of  water  at  15-5°  for  the  acid,  and  wider 
ones,  with  wider  orifices,  delivering  3  grams  of  water  for  the  fat.  All 
oils  or  fats  are  measured  at  50°.  L.  de  K. 

Stable  Form  of  Hiibl's  Iodine  Solution.  By  P.  Welmans 
{Zeit.  anal.  Chem.,  35,  457;  from  Pharm.  Zeit.,  38,  220).— For  pre- 
paring the  solution  of  iodine  with  mercuric  chloride,  a  mixture  of 
acetic  acid  with  an  equal  volume  of  ethylic  ether  or  ethylic  acetate 
is  used.  The  solution  is  fit  for  use  immediately,  and  retains  its 
strength  for  a  long  time.  M.  J.  S. 

Analytical  Constants  of  Seal  Oil.  By  A.  C.  Chapivian  and 
J.  F.  Rolfe  (Cheryl.  News,  70,  1 — 2). — The  authors  have  tabulated 
some  analytical  data  for  seal  oil.  Six  samples  (also  a  sample  of 
blown  oil)  which  were  undoubtedly  genuine  were  tested  for  specific 
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qravity,  insoluble  fatty  acids,  melting  points  of  the  same,  iodine  and 
bromine  absorptions,  total  acidity  number,  saponification  equivalent, 
free  (oleic)  acid,  and  the  "  Reicliert  "  figure.  The  processes  are  fully 
described,  bnt  present  no  novel  features.  The  lighter  coloured  speci- 
mens were  fairly  constant  as  regards  specific  gravity  (0*925 — 0"92t5) 
and  the  melting  point  (22 — 23°)  of  their  insoluble  acids.  The  othei* 
figures  show  great  variation.  L.  de  K. 

Microchemical  Examination  of  Quinine.  By  H.  Behrfns 
(Bee.  Trav.  Chivt.,  13,  1 — 12). — In  this  paper,  the  author  describes 
the  microchemical  reactions  of  the  cinchona  alkaloids,  qninine, 
cinchonine,  quinidine,  and  cinchonidine,  and  describes  a  method  by 
wdiich  small  quantities  of  the  last  three  may  be  readily  detected  in 
commercial  samples  of  quinine.  The  paper  does  not  admit  of  being 
shortly  abstracted,  and.  for  the  details,  reference  must,  therefore,  be 
made  to  the  original.  H.  Gr.  C. 

Estimation  of  the  Alkaloids  in  Strychnos  Seeds.     By  C.  C. 

Keller  (Zeit.  anal.  Chem.,  35,  491—49:^;  from  Apoth  Zeit.,  8,  542). 
— Fifteen  grams  of  the  powdered  substance  is  fi-eed  from  fat  by 
washing  with  ether  in  a  tube  plugged  with  cotton  wool.  The 
ethereal  extract,  amounting  to  100  c.c,  contnins  some  alkaloid,  which 
must  be  recovered  by  shaking  it  with  15  c.c.  of  N/30  hydrochloric 
acid  and  washing  out  the  acid  with  10  c.c.  of  water.  The  exhausted 
residue  is  transferred  to  a  vessel  of  250  c.c.  ;  ether  is  added  until  the 
whole  amount  present  is  100  grams,  50  grams  of  chloroform,  and 
10  grams  of  10  per  cent,  ammonia  solution  are  added,  and  the  whole 
is  shaken  for  half  an  hour.  The  acid  soluticm  is  then  added  and 
again  well  shaken.  When  separation  is  complete,  the  ether  chloro- 
form solution  is  filtered,  and  100  grams  of  it  is  evaporated  in  a  tared 
conical  flask.  The  residue  is  freed  from  chloroform,  which  it  obsti- 
nately retains,  by  repeated  evaporation  with  absolute  alcohol,  then 
dried  at  95 — 100°  and  weighed.  The  purity  of  the  alkaloid  may  be 
verified  by  titration  with  iodoeosin  as  indicator.  The  proportion  of 
chloroform  to  ether  must  be  accurately  observed.  M.  J.  S. 

Assay  of  ''Cortex  Granati."  By  W.  Stoeder  (Chem,.  Cenfr., 
1894,  i,  606;  from  Ned.  Tydschr.  Fharm.,  6,  39— 44).— Gehe  has 
stated  that  cortex  granati  only  contains  e.bout  0"3  per  cent,  of  alka- 
loids. The  author,  however,  has  generally  found  1  per  cent.,  but  in 
the  root  bark  only,  the  other  varieties  yielding  much  less.  Gehe's 
process  of  extracting  the  bark  with  a  mixture  of  ether,  chloroform, 
and  ammonia,  dissolving  the  crude  alkaloids  in  excess  of  standard 
sulphuric  acid,  and  titrating  back  with  an  alkali  is,  how^ever,  quite 
trustworthy.  L.  de  K. 

Analysis  of  Malt.  By  T.  Crossmax  (J.  Amer.  Chem.  Soc.j  16, 
[8],  559 — 565). — The  author  takes  exception  to  some  stHtements 
made  by  Miller  on  the  analysis  of  malt  (this  vol.,  ii,  371).  According 
to  this  chemist,  the  most  important  points  from  a  brewer's  view, 
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are :  moisture,  extract,  diastatic  power,  and  acidity.  The  author 
observes  that  these  factors  do  not  tell  brewers  of  English  beers 
much,  although  they  may  be  useful  to  those  who  brew  German  beer; 
but  when  taken  in  conjunction  with  ready-formed  sngars  soluble  in 
water,  the  uncoagulabJe  proteids,  free  maltose,  maltodextrin,  or 
dextrin  and  unmodified  sfarch,  the  results  give  information  of  the 
greatest  possible  value.  The  moisture  should  be  about  1  per  cent., 
3  per  cent,  being  regarded  with  suspicion.  The  extract  is  usually 
determined  in  England  by  Heron's  method  (/.  Soc.  Chem.  Ind.,  7, 
259 — 276),  and  this  has  always  given  the  author  the  greatest  satis- 
faction. The  diastatic  capacity  is  best  determined  by  Lintner's  pro- 
cess, but  is  not  of  much  use  unless  the  condition  of  the  starch  is 
known.  The  amount  of  ready-formed  sugars  should  not  exceed 
17  per  cent.,  calculated  on  the  malt;  it  bears  a  relation  to  the  pro- 
portion of  soluble  uncoagulable  proteids,  which,  according  to  Moritz, 
is  represented  by  the  factor  6'S. 

After  calling  attention  to  the  great  importance  of  the  estimation  of 
free  maltose  and  maltodextrin,  the  author  gives  his  own  process  for 
the  estimation  of  the  unmodified  starch  ("  steeliness").  Fifty  grams 
of  malt  is  mashed  as  usual,  then  boiled  vigorously  for  one  hour, 
and  then  cooled  to  150°  F. ;  50  c.c.  of  a  cold-water  extract  (prepared 
by  soaking  50  grams  of  ground  malt  for  four  hours  in  500  c.c.  of  water) 
is  now  added,  and  the  mash  kept  at  150"  F.  for  one  hour  longer.  It  is 
then  cooled  down  and  made  up  to  515  c.c.  The  gravity  is  taken, 
allowance  being  made  for  the  gravity  caused  by  the  cold-water  extract. 
The  dift'erence  in  solid  matter  between  boiled  mash  and  mash  gives 
the  amount  of  unmodified  starch,  which  should  not  exceed  7  per  cent. 

L.    DE   K. 

Estimation  of  Bilirubin  in  Bile.  By  A.  Jolles  (PflUger's 
Archiv,  57,  1 — 57). — See  this  vol.,  ii,  466. 
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iron,  ii,  215. 
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Absorption    spectra     of     solutions     of 

chromoxalates    of     the    blue    series, 

ii,  129. 
Acenaplithene,  acidimetric  estimation  of, 

ii,  334. 
Aeenaphtliylene,     action     of     nitrosyl 

chloride  on,  Teans.,  327. 

colour    of,    Peoc,    1893,    206; 

i,  43. 

constitution   of,  i,  Pkoc,   1893, 

Acetal,  chlor-,  preparation  of,  i,  483. 

dichlor-,    condensation    of,    with 

hydrocarbons,  i,  520. 

• •  preparation  of,  i,  484. 

Acetaldehyde,    action   of    diazobenzene 

on,  i,  183. 

amido-,  i,  168. 

polymeride  of,  and  its  salts, 

i,  169. 

chlor-,  preparation  of,  i,  485. 

condensation  of,  with  )3-hydroxy- 

o-naphthaquinone,  Trans.,  82. 

■ polymeric  modifications  of,  i,  168. 

Acetaldehydine,  i,  623. 
Acctaldoxinie,    action    of    acetic   anhy- 
dride   on    tlie     isomeric     forms    of. 

Trans.,  213,  215. 
action  of  phosphorus  pentachloride 

on   tlie   isomeric   forms   of,   Teans., 

216,  218. 
action   of  phosphorus    trichloride 

on  the   isomeric   forms   of,   Teans., 

220. 

isomeric  forms  of,  Teans.,  209. 

Acetal  vldimethylhydrazonium         salts, 

i,  584. 
Acetalylphenylsemicarbazide,  i,  584. 


Acetalylphenylthiosemicarbazide, 

i,  169. 

constitution  of,  i,  584. 

Acetamide,  action  of  phosphorus  penta- 
chloride on.  Trans.,  219. 

tribrom-,  i,  562. 

Aeetamidobenzile,  i,  136. 
Acetamidophenylurethane,  i,  236. 
Acetanilide,     action     of     concentrated 

sulphuric  acid  on,  i,  572. 
— —   action   of    nitrosyl    chloride    on, 

Proc,  1894,  60. 

alkaloid-like  reactions  of,  ii,  403. 

• compound    of,    with    aluminium 

chloride,  i,  586. 
detection     of,     in     phenacetin, 

ii,  432. 
2  :  3-Acetanilidonaphthoic  acid,  i,  41. 
Acetates    of    feeble    bases,    cryoscopic 

behaviour  of,  i,  226. 
Acetic  acid,  affinity   constants  of  thio- 

derivatives  of,  i,  325. 
brom-,  magnetic  rotation  of, 

Teans.,  406,  408,  425. 
chlor-,  magnetic  rotation  of, 

Teans.,  403,  421. 
dibrom-,   magnetic     rotation 

of,  Trans.,  406,  408,  425. 
dichlor-,  action  of  ammonium 

hydrosulphide  on.  i,  491. 
action    of    ammonium 

sulijhide  on,  i,  402. 
electrical    conductivity 

of,  ii,  375. 
magnetic  rotations   of, 

Teans.,  405,  414,  422. 
dissociation     constant     of, 

ii,  132. 

heat     of     combustion     of, 

i,  225. 
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Acetic     acid,     magnelic     rotation     of,- 
Trans.,  405,  414,  421. 

oxidation  of,  i,  491. 

tribrom-,  magnetic    rotation 

of,  Tkans.,  406,  426. 

trichlor-,  electrical  conduc- 
tivity of,  ii,  375. 

magnetic    rotation   of, 

Teans.,  405,  414,  422. 

Acetic  anhydride,  magnetic  rotation  of, 
Trans.,  824. 

Acetic    chloride,    action    of,   on    silver 
nitrate,  Proc,  1893,  256. 

Acetoacetaldeliyde,   action    of    phenyl- 
hydrazine  on,  i,  345. 

Aoetoacetanilide,  i,  371. 

dioxime  of,  i,  371. 

ketoplienylhydrazone  of,  i,  371. 

oxime  of,  i,  371. 

phenylhydrazone  of,  i,  371. 

Acetoacetic   acid    and    its    derivatives, 
constitution  of,  ii,  433. 

Acetobutyric  acid,  7-isonitroso-,  i,  228. 

Acetocatechol,  i,  506. 

derivatives  of,  i,  234. 

Acetocatechone,  i,  74. 

brom-,  i,  74. 

chlor-,  i,  74. 

Acetoformaldoxime,  Proc,  1894,  57. 

Acetohydrastine,  i,  390. 

Acetonaphthalidesulphonic   acid,    1  :  4- 
amido,  i,  40. 

Acetone,    action     of     nitric    acid    on, 
i,  316. 

action  of  sodium  on,  i,  65. 

action    of     thionyl    chloride    on, 

i,  596. 

alcohol  prodviced  by  the  action  of 

formaldehyde  on,  i,  353. 

amido-,  derivatives  of,  i,  355. 

chlor-  and  pentachlor-,  i,  490. 

chlorination  of,  i,  490. 

condensation  of 

with,  i,  224. 

detection       of 

ii,  489. 

diamido-,  derivatives  of,  i,  355. 

estimation  of,  in  urine,  ii,  370. 

oxidation     of,     by     nitric     acid, 

i,  109. 

tetriodo-,  i,  67. 

Acetonedicarboxylic  acid,  action  of  di- 
azobenzene  on,  i,  184. 

action  of  iodic  acid  on,  i,  67. 

Acetonediplithalamic  acid,  i,  356. 

Acetoneoxalic    acid,  action   of   phenyl- 
hydrazine  on,  i,  345. 

Acetonesemicarbazide,  i,  165. 

Aceto-^-nitranilide,  trichlor-,  i,  363. 

Acetonitrile,  amido-,  i,  162. 

compound  of,  with  sulphuric  an- 
hydride, i,  89. 
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Acetonitrile,  imido-,  i,  267. 

nitrilo-,  i,  267. 

■  tribrom-,  i,  562. 

trichlor-,  polymeric,  derivatives  of, 

i,  562. 
Acetonitriles,  i,  443. 
Acetonyleugenol,  i,  579. 
Acetonylisoeugenol,  i,  579. 
Acetophenone,  action  of  nitric  acid  on, 

i,  316. 

m-amido-,  i,  521. 

picrate,  i,  120. 

Acetophenone-alcohol,  ure'ide  of,  i,  241. 
Acetophenonevanillic  acid,  i,  578. 
Acetophenonevanillin,  i,  578. 
Acetopiperidine,  i,  617. 
Acetopyrogallol,  chlor-,  condensation  of 

with  amines,  i,  505. 

derivatives  of,  i,  234. 

Aceto-^-toluidine,    compound   of,   with 

aluminium  chloride,  i,  586. 
Acetovanillone,  i,  542. 
Acetovanillonehydrazone,  i,  542. 
Acetoxime,  action  of  thionyl   chloride 

on,  i,  59G. 

dinitrophenyl  ether,  i,  461. 

2  :  3-Acetoxynaplithoic  acid,  i,  605. 
Acetyl,  magnetic  rotation  of  compounds 

supposed  to  contain,  Trans.,  815. 
Acetylacetone,  action  of  sulphur  chloride 

on,  i,  209,  547. 
condensation   of   hydrazine   with, 

i,  546. 

constitution  of,  ii,  434. 

derivatives  of,  i,  109. 

dithio-,  i,  209,  548. 

magnetic   rotation    of    a   mixture 

of,   with    acetic    anhydride,   Teans., 

824. 

nitroso-,  i,  110. 

thio-,  i,  547. 

trithio-,  i,  548. 

Acetylacetonecarbamide,  i.  111. 
Acetylacctonethiocarbamidc,  i,  111. 
Acetylacetovtmillone,  i,  542. 
Acetyl-o-amido-w-chlorocinnamene, 

i,  130. 
Acetylamido-(?-cocaine,  i,  558. 
o-Acetylamidodiphenyl,  i,  529. 
Acetylamidodiphenylcarbamide,  i,  96. 
Acetylamidophenylcarbamide,  i,  236. 
Acetylamidophcnylenediamine  sul- 
phate, i,  236. 
Acetylamidrazone,  i,  23,  98. 
Acetyl-a-benzaldoxiuie,  crystallieatlon 

of,  Pboc,  1893,  255. 
Acetylbenzeneazo-/>-cre8ol,  jpchlor-, 

Peoc,  1894,  119. 
Acctylbenzene-)3-azo-a-naphthol,  and  its 

dibromo-derivatire,  Teans.,  840. 
Acetylbenzoic  acid,  i,  590, 
Acctylbenzoylacctone,  i,  32. 
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Acetylbenzoylacetoneguanidine,  i,  112. 
Acetylbenzoylaconine,  Trans,,  291. 
Acetylbenzoylaiiiidrazone,  i,  99. 
o-Acetylbenzoyl-)8-benzoylpropylene, 

i,  31. 
o-Acetylbenzoyl-jS-liydroxypropylene, 

i,  31. 
Acetylbenzyl-a-diplienylseraicarbazide, 

i,  411. 
aj8-Acetylbenzylbydroxylaniine,  i,  24. 
jSiS-Acetylbenzylhydroxylamine,  i,  24. 
Acetylbenzylsalicylamide,  i,  27. 
Acetylchitenine,  i,  152. 
Acetylchrysin  methyl  ether,  i,  93. 
Acetyldibromotoluidine,  i,  180. 
Acetyl-o-a-dicyano-jS-hydroxystilbene, 

i,  279. 
Acetyldiliydroanthrol,  i,  140. 
A^'7'N''Acetyldihydro-a-naphthinoline, 

i,  627. 
Acetyl- ay-diketohydrindene,  i,  194. 
Acetyldiphenylisodihydrotetrazine, 

i,  387. 
Acetyl-a-diphenylsemicarbazide,  i,  411. 
Aeetyl-j8-diphenylsemicarbazide,  i,  411. 
Acetyl-o-diphenvlthiosemicarbazide, 

i,  411. 
Acetyldiphenyltriazole,  i,  386. 
Acetylene,      metallic      derivatires     of, 

Teans.,  264;  i,  61. 
oxidation  of,  in  presence  of  pal- 
ladium asbestos,  ii,  294. 

reactions  of,  ii,  367. 

Acetylethylahzarin,  Trans.,  186. 
Acetyl-o-ethy]benzoyiformoin,  i,  287. 
Acetyl-j8-ethylbenzoylformoin,  i,  286. 
Acetylcthyltrimothylammonium     plati- 

nochloride,  i,  437. 
Acetylglyoxalanilidediphenylhydrazone, 

i,  372. 
Acetylglyoxalanilidcoximephenylhydra- 

zone,  i,  372. 
Acetylglyoxalanilldephenylhydrazone- 

oxime,  i,  372. 
2-Acetylhomopyrroline,  i,  110. 
Acetylhydrastolactone,  i,  389. 
Acetyl-4  :  4'-hydroxyamidodiphenyl, 

i,  597. 
Acetyliridic  acid,  i,  48. 
Acetylirigenin,  i,  47. 
Acetyllevoglucosan,  i,  564. 
Acetylmaleic  anhydride,  rotatory  power 

of,  ii,  435. 
Acetyl-j3-methylbcnzoylformoin,  i,  287. 
Acetylmethylpurpuroxanthin,     Trans., 

184. 
l-Ace1yl-2-methylpyrrolidone,  i,  617. 
Acetylmucic  acid,  i,  16. 
Acetyl-a-naphthaleneazo-]3-naphthol, 

Trans.,  838. 
Acetyl-i3-nnphthaleneazo-5-naphthol, 

Tbans.,  836. 


Acetyl-«i-nitrobenzcneazo-7>-cresol, 

Trans.,  838. 
Acetylnormcthylopiazone,  i,  429. 
Acetyloxanilide,  i,  513. 
Acetyl-^-phcnylcnediaminc  hydrochlor- 
ide, i,  236. 
Acetyl-a-phcnylethylaminc,  i,  579. 
Acetylphenylhydrazine,  i,  184. 

nnsymmetrical,  i,  458. 

7^-Acetylphenyl-a2?-tolylformazylhy- 

dridc,  i,  458. 
Acetylphyllotaonin,  i,  342. 
Acetydpicraconitine,  i,  308. 
Acetylrubiadin,  Trans.,  184. 
Acetylscoparin,  i,  542. 
Acetylsulphacetamidinic  acid,  i,  90. 
A^]S['-Acetyltetrahydro-a-naphthino- 

line,  i,  627. 
Acetyltetramethylhfcmatoxylin,  i,  341. 
Acetyl-o-toluidide,  chlor-,  i,  494. 
Acetyl-j?-toluidide,  chlor-,  i,  494, 
Acetyl-jo-tolylnitrosamine,  i,  282. 
7i-Acetyl-p-tolyl-a-phenylforniazylhy- 

dride,  i,  458, 
Acetyltrihydroxyanthraquinone,  i,  533. 
Acetyltrimethylbrazilin,  i,  341. 
l-Acetyl-3  :  4  :  4-trimethvlpyrazolone, 

i,  622. 
Achroodextrin,  i,  6. 
Acid,  C4H4OC,  obtained  by  the  oxidation 

of  tartaric  acid  in  presence  of  iron, 

Trans.,  899. 
Acid,  CgHioOj,  derived  from  camphoric 

acid,  i,  615. 
Acid,  C8H|404,  derived  from  camphoric 

acid,  i,  615. 
Acid,   C8H12O5,  from  the  oxidation  of 

camphoric  acid,  i,  615. 
Acid,  chlorides  and  nitrates,  interaction 

of,  Proc,  1893.  255. 
Acid  from   benzaldehyde   and    ethylie 

succinate,  i,  594. 

from  tolualloxazine,  i,  625. 

in  protozoan  digestion,  ii,  356. 

nitrogenous,  in  beet  juice,  i,  115. 

Acidimetry,  borax  as  a  basis  for,  ii,  27. 
Acidity  of  the  stomach,  estimation  of, 

ii,  424. 
Acids,  action  of,  on  glass,  ii,  48. 

action  of  salts  on,  ii,  83. 

affinity  coefficients  of,  ii,  230. 

alio-,  formation  of,  i,  173. 

amido-,   action    of    phenylic    iso- 

cyanate  on,  i,  332. 

amido-,  estimation  of,  ii,  246. 

obtained    by    the    breaking 

down  of  vegetable  proteids,  i,  571. 
■ thermal  changes  in  the  for- 
mation of,  ii,  340, 
and  amines,  physical  properties  of 

mixtures  of,  ii,  5. 
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Acids  and  bases,  volume  changes  of,  on 
neutralisation,  ii,  409. 

aromatic,   formation   of    ethereal 

salts  of,  i,  243. 

law  of  etberification  of,  i,  463, 

464. 

bibasic,  action  of  aromatic  ortbo- 

diamines  on  some  anhydrides  of, 
i,  375. 

guanidine  derivatives  of,  i,  7, 

164. 

dicarboxylic,  action  of  etbylenedi- 

amine  on,  i,  490. 

different,  action  of,  on  gastric  di- 
gestion, ii,  462. 

dimolecular,    constitution    of   di- 

cyanides  of,  i,  14. 

fatty,  heat  of  combustion  of,  i,  224. 

nitrogen  derivatives  of   the 

higher,  i,  09. 
normal,   boiling    points    of, 

Trans.,  729. 
boiling  points  of  ethereal 

salts  of.  Trans.,  725. 

— — oxidation  of,  i,  491. 

volatile,  separation  of,  i,  12. 

free,  estimation  of,  in  salts  of  the 

lieavy  metals,  ii,  215. 
from  benzoylacetoncdicyanhydrin, 

i,  465. 
inorganic,  complex,  ii,  192,  238, 

311,  384. 
magnetic  rotation  of,  in  diflferent 

solvents,  ii,  77. 
•         mineral,  in  vinegar,  rosaniline  hy- 
drochloride as  a  reagent  for  the  de- 
tection of,  ii,  219. 
monobasic,  condensation  j)roducts 

of,  with  resorcinol,  i,  120. 
■ new  methods  of  determining  the 

relative  afTinities  of,  ii,  347. 
obtained  by  the  oxidation  of  car- 
vole,  i,  421. 
organic,  detection  of  free  mineral 

acids  in,  ii,  251. 
electrical  conductivity  of  salts 

of,  in  presence  of  boric  acid,  ii,  130. 

• electi'olysis  of  salts  of,  i,  228. 

polybasic,    affinities    of.   Trans., 

1024. 
unsaturated,  action  of  ethereal  di- 

azoacetates  on  ethereal  salts  of,  i,  346, 

347. 

weak,  affinity  constants  of,  ii,  373. 

a-Acidylphenylhydrazines,      action      of 

cyanogen  on,  i,  512. 
Aconine,  i,  308. 

action  of  heat  on,  Trans.,  181. 

formula  of.  Trans.,  292. 

Aconite  alkaloids.  Trans.,  174, 176,  290. 
Aconitic   acid,   formation   of  pyrroline 

derivatives  from.  Trans.,  9. 


Aconitine,  i,  263,  308. 

action    of    iodine    and    methylic 

iodide  on,  Proc,  1894,  96. 

action  of  water  on,  i,  263. 

and  some  of  its  derivatives,  effect 

of  heat  on,  Trans.,  176. 
conversion     of,    into     isaconitine, 

Trans.,  290. 

formula  of,  i,  263. 

hydrolysis  of,  Trans.,  290. 

iodo-,  Proc,  1894,  97. 

periodide,  Proc,  1894,  96. 

salts,  action  of  heat  on,  Trans., 

181. 
Acridine,  symmetrical  diamido-,  i,  598. 
Acridine-series,  synthesis  in  the,  i,  200; 
Acridone,  symmetrical  diamido-,  i,  598. 
Acroalbumoses,  ii,  108. 
Acrylic  acid,  ketones  from,  i,  30. 
Actinolite  magnetite  schists  in  Minne- 
sota, ii,  20. 
Adenine,  derivatives  of,  i,  212. 
Adenylic  acid,  hydrolysis  of,  i,  631. 
Adipic  acid,   homologues   of,  Trans., 

995. 
Adonitoldiformacetal,  i,  438. 
vEsculin,  sugar  from,  i,  340. 
JEsculus  hippocastanum,  yellow  coloiir- 

ing     matter     from     the    leaves    of, 

i,  299. 
Affinity-coefficients  of  acids,  ii,  230. 

of  organic  bases,  ii,  229,  230. 

constants  of  weak  acids,  ii,  378. 

of  some  insoluble  mineral  bases, 

ii,  229. 
Agitator,  mechanical,  ii,  379. 
Air,  liquid,  refractive  index  of,  ii,  37. 

normal,    weight    of    a    litre    of, 

ii,  81. 

Air-bladder  of  fishes,  gases  in  the, 
ii,  144. 

Air-pump,  continuous  automatic  mer- 
cury, ii,  349. 

Albumin,  crystallised  and  asli  free, 
i,  480. 

detection  of,  in  urine,  ii,  167,  172. 

egg-,  crystallisation  of,  i,  309. 

oxidation  of,  i,  479. 

j)eptone  salts  of,  i,  559. 

— —  estimation  of,  ii,  172. 

estimation  of,  by  Mehu's  process, 

ii,  432. 

of  white  of  egg,  i,  214,  480. 

vegetable,  constitution  of,  i,  215.  ' 

Albuminous-periostitis,  liquid  formed 
in,  ii,  199.  ^ 

Albumin-peptone,  i,  560. 

Albumone,  i,  480. 

Albumose  from  commercial  peptone, 
i,  215. 

from  egg  albumin,  i,  214. 

Alcaptonuria,  ii,  23. 
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Alcohol.     See  etliylic  alcohol. 

Alcohol  from  acetone  and  formaldehyde, 
i,  353. 

• from  menthonylamine,  i,  338. 

■ secondary,  from  nitrosomenthene, 

i,  468. 

Alcoholimetry  by  weight,  ii,  163. 

Alcohols,  glucosides  of,  i,  3. 

polyhydric,  compounds  of  form- 
aldehyde with,  i,  438. 

-        synthesised  from  aldehydes 

and  ketones  by  means  of  formalde- 
hyde, i,  353. 

polyvalent,    compounds    of,   with 

benzaldehyde,  i,  395. 

■ unsaturated,  synthesis  of,  i,  563. 

Aldehyde  from  oil  of  lemon  grass,  i,  401. 
Aldehyde.     See  acetaldebyde. 
AldebydecoUidine,  action  of  chloral  on, 

i,  208. 
Aldehydes,  action  of  nitric  acid  on,  i,  316. 
action  of,    on   nitroso-derivatives, 

i,  281. 
aliphatic,  oxidation   of,  by  nitric 

acid,  i,  108. 
aromatic,  action  of  para-substituted 

anilines  on,  i,  261. 
condensation  of,  with  cyan- 
acetic  acid,  i,  32. 
— —  benzeno'id,  condensation  products 

of,  Trans.,  191. 
— —  colour  reactions   of,  with  amines 

without  addition  of  acids,  ii,  219. 

compounds  of  cyanides  with,  i,  488. 

condensation  of,  with  jS-hydroxy-a- 

naphthaquinone.  Trans.,  76. 

condensation  of,  with  a-naphtha- 

quinol  and  a-naphthaquinone,  i,  467. 

hydrazine  as  a  test  for,  ii,  72. 

■ normal,  boiling  points  of.  Trans., 

734. 

reaction  for,  ii,  489. 

specific  reaction  for,  i,  261,  532. 

«—  synthesis  of    polyhydric   alcohols 

from,  i,  353. 

thio-,  i,  128. 

conversion  of,  into  stilbene- 

derivatives,  i,  128. 
^-Aldehydopyromucic  acid,  i,  442. 
Aldoleanilide,  i,  414. 
Aldolephenylhydrazide,  i,  414. 
Aldoses,   detection  of,   in   presence   of 

ketoses,  ii,  489. 
w-Aldoxime  ethers,  action  of  phenylthio- 

carbimide  on,  i,  511. 
i8-Aldoximeacetic  acid,  pyrazolone  from, 

i,  385. 
Aldoximes,  formation  of,  by  the  reduc- 
tion   of    aliphatic    nitro- compounds, 

Proc,  1894,  139. 
' paraffinic,    isomerism     of     the, 

Teaks.,  206. 


Aldoximes,  the  solid  state  of,  i,  77. 
velocity  of  transformation  of,  into 

acid  nitriles,  i,  330. 
Alexandrolite,  ii,  322. 
Alga;,     absorption     of     nitrogen     by, 

ii,  110. 
and   other   marine   plants  of   the 

coast    of    Algeria,    composition     of, 

ii,  208. 
Alizarin,  estimation  of,  ii,  170. 
monalkyl     ethers     of,    Trans., 

185. 
Alizarin-]3-carboxvlic  acid.  Trans.,  847. 

nitro-.  Trans.,  848. 

Alkali    metals,    oxidation    of.   Trans., 

432. 
Alkalimetry,  use  of   sodium   hydrogen 

tartrate  in,  ii,  251. 
Alkaloids,  estimation  of,  by  Hulsebosch's 

process,  ii,  126. 
estimation  of,  in  Cortex  granaii, 

ii,  491. 
estimation  of,  in  strychnos  seeds, 

ii,  491. 

of  belladonna,  i,  153. 

■ of  Pereiro  bark,  i,  155. 

of  strychnos   seeds,  estimation  of, 

ii,  491. 
of  the  rind  of  pomegranate  root, 

i,  154. 
of   the  roots   of    Corydalis   cava, 

i,  100. 
reactions  of,  with  f  urf  uraldehyde, 

ii,  76. 
reactions  with  potassium  mercuric 

iodide    and  with    iodised   potassium 

iodide,  ii,  167. 
Alkyl     chlorides,    boiling     points     of. 

Trans.,  732. 
Alkylamines,  normal,  boiling  points  of, 

Trans.,  733. 
Alkyl-groups     attached     to     nitrogen, 

detection  and  estimation  of,  ii,  219. 
/3-Alkylhydroxylamines,   direct    forma- 
tion of,  i,  569. 
Alkylimidothiobiazolines,  i,  304. 
Alkylisocarbamides,  i,  333. 
a-Alkyl-/8-naphthocinchonic  acids,  syn- 
thesis of,  i,  261,  532. 
Alkylorthodiamines,  action  of  picrylic 

chloride  on,  i,  55. 
/3-Alkyloxybenzylmalonic  acids,  i,  193. 
Alkyl-radicles   in    union    with    carbon 

and  with   nitrogen,    substitution   of, 

i,  567. 
Alkylsulphonates,  i,  91. 
Alkylthiosemicarbazides,  i,  76. 
Allo-acids,  formation  of,  i,  173. 
AUocinnamic  acid,  i,  526. 

dibromide,  i,  526. 

anhydride,  i,  526. 

dichloride,  i,  526. 
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Allocinnamylcocaine,  i,  526. 

Allocrotonic  acid,  action  of  nitrosjl 
cliloride  on,  Tkans.,  328. 

Allofurfuracrylic  acid,  i,  173. 

Alloys,  behaviour  of,  in  a  voltaic  circuit, 
Trans.,  1031;  Proc,  1894,  145. 

detection  of  tin  in,  ii,  483. 

electromotive  force  of,  in  a  roltaic 

cell,  Trans.,  1031. 

replacement    of    one     metal     by 

another  in.  Trans.,  1038. 

triple,  freezing  points  of,  Trans., 

65. 

wet  method  of  foi'ming,  ii,  235. 

Allylacetylacetone,  magnetic  rotation  of, 
Trans.,  817,  825. 

refractive  and  dispersive  power  of. 

Trans.,  819,  827. 

Allylamidothiazoles  and  their  isome- 
rides,  i,  302. 

AUylbenzaraide,  i,  77. 

Allylbenzene,  conA'crsion  of  7-phenyl- 
propylamine  into,  i,  580. 

Allylbutallylmethylcarbinamine,  i,  163. 

Allylcampheljlthiocarbamide,  i,  203. 

Allylcarbinol,  i,  563. 

Allylcinnamide,  i,  77. 

Allyl-compounds,  conversion  of,  into 
propenyl-compounds,  i,  75. 

3'-Allyldihydroquinazoline,  i,  212. 

Allyldithiourazole,  i,  477. 

Allylene,  reactions  of,  ii,  367. 

Allylic  nitrite,  i,  2. 

Allylimido-c-phenylthiobiazoline,  i,  305. 

Allylimidothiobiazoline,  i,  305. 

Allylmalonic  acid,  he^*^  of  combustion 
of,  i,  226.  '■'  2^ 

AUylsuccinimide,  i,  77. 

3'-Allyltetruhydroquinazoline,  i,  212. 

Allylthiosemicarbazide,  i,  305. 

Alnoite  containing  melilite,  ii,  20. 

Ahimina,  behaviour  of,  at  high  temper- 
atures, Trans.,  314. 

phosphorescence  of,  in  a  vacuum, 

Trans.,  737. 

Aluminium,  action  of,  on  sulphates  and 
chlorides,  ii,  136. 

arsenite,  ii,  351. 

carbide,  ii,  450. 

decomposition  of  sodium  peroxide 

by,  ii,  138. 

detection  of,  ii,  298. 

estimation  of,  in  iron,  ii,  333. 

estimation  of,  in  mineral  phos- 
phates, ii,  34,  69. 

impurities  in,  ii,  450. 

potential  of,  ii,  374. 

preparation  of  phosphorus  by  aid 

of,  ii,  136. 

production  of  metallic  films  adap- 
ted for  covering,  ii,  382. 

■  ternary  alloys  containing,  ii,  419. 


Aluminium  -  bismuth -antimony    alloys, 

ii,  420. 
Aluminium-cadmium-tin  alloys,  ii,  420. 
Aluminium -gold -tin     alloys,    freezing 

point  of.  Trans.,  74. 
Aluminium-lead-antimony  alloys,  ii,  420. 
Alunite  from  Colorado,  ii,  458. 
Alurgite  from  S.  Marcel,  Italy,  ii,  55. 
Amides,   molecular    transformation    of 

oximes  into,  i,  240. 

of  the  higher  fatty  acids,  i,  69. 

preparation  of,  i,  116. 

Amidines,  isomeric,  properties  and  hy- 
drolysis of,  i,  452. 
Amido-acids,  action  of  phenylic  isocya- 

nate  on,  i,  332. 

estimation  of,  ii,  246. 

Amidoamidine  bases,  i,  79. 
Amidoazobenzene,    metanitro-,    Proc, 

1894,  141. 
Amido-bases,   oxidation  of,   by  sodium 

peroxide,  i,  179. 
Amidochroniates,  ii,  383. 
Amidophosphoric  acid,  i,  267. 
Amidosulphonic  acids,  i,  365. 
Amidoximesulphurous  acids,  i,  70. 
Amidrazone,  relations  of  diformazyl  to, 

i,  127. 
Amidrazones,  i,  23. 
Amines  and  acids,  physical  properties 

of  mixtures  of,  ii,  5. 

aromatic,  action  of  nascent  bro- 
mine on,  i,  20. 

action   of    nitrous   acid   on, 

i,  512. 

condensation  of,  with  form- 
aldehyde in  alkaline  solution,  i,  451. 

secondary,  new  formation  of, 

i,  122. 

benzeno'id,  action  of  nitrosyl  chlo- 
ride on,  Proc,  1894,  59. 

colour  reactions  of,  without  addi- 
tion of  acids,  ii,  219. 

nitrites  of,  i,  65,  410. 

Ammonia,  action  of,  on  some  peroxides, 
ii,  12. 

and  hydrogen  chloride,  influence 

of  moisture  on  the   combination  of, 
Trans.,  614. 

dry,  action  of  dry  carbonic  anhy- 

dride'on,  ii,  233. 

estimation,  colorimetric,  of,  ii,  397. 

estimation  of,  in  presence  of  sul- 
phides or  cyanides,  ii,  252. 

production  of,  in  the  soil  by  mi- 
crobes, ii,  248. 
■       vapour  pressures  of  the  compounds 
of  ammonium   nitrate   and   bromide 
with,  ii,  38. 

Ammonio-metallic  compounds,  consti- 
tution of,  ii,  407. 

Ammonium  amidochromate,  ii,  384. 
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Ammonium  anilidosulplionate,  i,  365. 
■^—  arsenoclirouiatcs,  ii,  315. 

arsenomoljbdates,  ii,  238. 

• arsenosulphates,  ii,  315. 

bromide,  vapour  pressure   of  tlic 

compound  of  ammonia  witli,  ii,  38. 
• chloride  and  ferric  chloride,  mixed 

crystals  of,  ii,  85. 
— — influence  of  moisture  on  the 

dissociation  of,  Teans.,  615. 
influence  of  moisture  on  the 

interaction  of,  Teans.,  612. 

'. volatility  of,  ii,  44. 

•         chlorochromate,  ii,  383. 

. hjponitrite,  Peoc,  1893,  210. 

— ■—  nitrate,   vapour    pressure   of    the 

compound  of  ammonia  with,  ii,  38. 

nitrato-sulphate,  ii,  315. 

nitrite,  preparation  of,  ii,  448. 

oximidosulphonates,  Teans.,  558. 

palladium  bromide,  ii,  386. 

pentahjdrogen   diphosphate, 

ii,  138. 

phenylhydrazidosulphonate,  i,  365. 

phosphochromates,  ii.  315. 

phosphomolybdates,  ii,  238. 

phosphosulphates,  ii,  315. 

ruthenium  nitrosochloride,  ii,  386. 

salts,  minimum  E.M.F.  required  to 

electrolyse,  ii,  178. 
sulphate,     oats     manured     with, 

ii,  426. 

■ titanomolybdate,  ii,  96. 

Amphibole  rocks  of  Styria,  ii,  285. 
yS-Amylbenzoylformoin,  i,  287. 
Amylcarbami'de,  tertiary,  i,  405. 
Amylenic   bromide,    action   of,   on  tri- 

methylamine,  i,  272. 

molecular  refraction  and  di- 

.  electric  constant  of,  ii,  265. 

nitrosochloride,  Teans.,  325. 

Amylic     acetate,     rotatory    power    of, 

ii,435. 
— —  bromides,  molecular  refraction  and 

dielectric  constant  of,  ii,  265. 

butyrate,  tertiary,  i,  114. 

chloride,  molecular  refraction  and 

dielectric  constant  of,  ii,  265. 

formate,  tertiary,  i,  113. 

-- —  isobutylic  ether,  variations  in  the 

rotatory  power  of,  ii,  304. 
— —  isobutyratc,  tertiary,  i,  114. 
— —  isovalerate,  tertiary,  i,  114. 
— —  nicotinate,  i,  472. 
— : —  oxalacctatc,  i,  116. 
— —  phenylcarbamate,  molecular  rota- 
tory power  of,  ii,  405. 
phenylpyrazolonecarboxylate, 

i,  116. 
— ■ —  picolinate,  i,  472. 

propionate,  tertiary,  i,  114. 

sulphide,  odour  of,  i,  353. 


Amylic     i«-tolylcarbamato,     molecular 
rotatory  power  of,  ii,  405. 

o-tolylcarbamatc,  molecular  rota- 
tory power  of,  ii,  405. 

• ^-tolylcarbamate,   molecular  rota- 
tory power  of,  ii,  405. 

Amylidenedihydroxynaphthaquinone, 
ajs-anhydride  of,  Teans.,  84. 

Amylodextrin,  i,  5. 

A  my  loins,  i,  223. 

Amylopsin,  ii,  103. 

Analysis,  quantitative,  conversion  of  sid- 
pliides  into  oxides  in,  ii,  160. 

volumetric,  apparatus  for,  ii,  473. 

Andropogon  scJicenantJms,  geraniol  from 
the  oil  of,  i,  435. 

Anetho'il,  action  of  nitrosyl  chloride  on, 
Teans.,  330. 

action  of  nitrous  acid  on,  i,  72. 

compound   of   picric    acid    with, 

i,  508. 

a-diisonitroso-,  i,  72. 

a-diisonitrosobrom-,  i,  73. 

a-diisonitrosoperoxide,  i,  72. 

/3-diisonitroso-,  i,  73. 

iS-diisonitrosobrom-,  i,  73. 

)8-diisonitrosoanhydride,  i,  73. 

Anhydrobidiketohydrindene,  i,  133. 
Anhydrobishydrindone,  Teans.,  495. 

brom-,  Teans.,  497. 

Anhydi'odiacetonecarbamide,  i,  170. 
Anhydrodiacetonethiocarbamide,  i,  170. 
Anhydrodiglutaric  acid,  Teans.,  831. 
Anhydroecgonine,  constitution  of,  i,  630. 

methylbetaine  of,  i,  629. 

Anhyc\j^^^\;;i:  u- wvvit^ 'de-^-toluidine, 

i,  45t     ^    \q^ 
Anhvdrohij^^Liiic  acid,  ethereal  salts  of, 

i,  87. 
Anhydro-o-hydroxyA'inylbenzoic  acid, 

i,  193. 

anhydride,  i,  193. 

Anhydrophenylenediimidoglvcocatechol, 

i,  505. 
Anhydrophenylenediimidoglycopyrogal- 

loi,  i,  506. 
Anhydrous   and   hydrated   compounds, 

physical  properties  of,  ii,  346. 
/8-Anilacetanilide  chloride,  ay-dichloro-, 

i,  493. 
Anilanilidochlorosuccinic    monanilide, 

i,  514. 
Anil-compounds,  hydrogen  cyanide  as  a 

reagent  for,  i,  413. 

stereoisomeric,  i,  410. 

Auilides,  diacid,  i,  285,  513. 

preparation  of,  i,  77. 

Anilidoacetocatechol,  i,  234. 
o-Anilidobenzylphenylcarbamide,  i,  186. 
Anilidogalactose  cyanide,  i,  414. 
Anilidogalactosecarboxylic  acid  phenyl- 

hydrazide,  i,  414. 
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Aiiilidoglucose  cyanide,  i,  414. 
Anilidoglucosecarboxylic    acid   phenyl- 

hydrazide,  i,  414, 
Anilidoliippuro flavin  i,  56. 
Anilidolevulose  cyanide,  i,  414. 
w-Anilido-o-nitrotoluic  acid,  i,  575. 
Anilidophenyldiketohydrindene,  i,  38. 
Anilidophosplioric  di-o-toluidide,  i,  589. 

di-^-toluidide,  i,  589. 

Aniline,    action  of  nitric  peroxide  and 

nitrous  anhydride  on,  i,  284. 

action  of    nitrosyl    chloride    on, 

Peoc,  1894,  60 ;  i,  284. 

action   of  "nitryl  chloride"    on, 

i,  283. 

— —  amidosulphonate,  i,  365. 

jp-chlor-,  heat  of  fusion  of,  ii,  439. 

chlorination  of,  Trans.,  1028. 

dissociation  constant  of,  ii,  132. 

hydrogen  sulphate,  i,  509. 

maleate,  i,  514. 

nitration  of,  i,  239. 

— —  oxidation  of,  with  sodium  per- 
oxide, i,  179. 

pi'cparation  of,  i,  450. 

2:4:  G-trichloro-,  Trans.,  1028. 

3:4:  5-triehloro-,  i,  234. 

Aniline-bases,  colour  reactions  of  sul- 
phur compounds  which  occur  with, 
i,  572. 

AnilinediperbromomethylcA'anidine, 
i,  562. 

Anilineoxychlorophosphine,  i,  128. 

Anilines,  nitro-,  physiological  action  of, 
ii,  393. 

Anilines,  ^-substituted,  action  of  aro- 
matic aldehydes  on,  i,  261. 

• substituted,  action  of  nitrosyl  chlo- 
ride on,  PROC,  1894,  60. 

Anilpyruvic  acid,  i,  509. 

Aniluvitonic  acid,  i,  509. 

Animal  calorimeter,  new,  ii,  243. 

Animal-heat,  sources,  ii,  104.   . 

Animals,  action  of  definitely  related 
chemical  compounds  on,  ii,  393. 

cold-blooded,  respiratory  exchange 

in,  ii,  461. 

of  the  same  kind  and  age,  but  of 

different  weight,  composition  of  the 
skeletons  of,  ii,  287. 

tetanised,    substance     resembling 

strychnine  in  the  muscles  of,  ii,  106. 

Animal-tissues,  sulphur  in,  ii,  58. 

Anisamide,  thio-,  i,  620. 

Aniseed,  extracted,  digestibility  of, 
ii,  389. 

Anisidine,  derivatires  of,  i,  515. 

o-Anisidine,  i,  328. 

Anisidoethylphenylthiocarbamide, 
i,  328. 

o-Anisidoethylphthalimide,  i,  328. 

Anisiloxime,  i,  508. 


Anisoil,  condensation  of,  with  dichlor- 

acetal,  i,  507. 

iodonitro-,  i,  18. 

Anisonitrile,  i,  620. 
o-Anisyl  borochloride,  i,  191. 
^-Anisyl  borochloride,  i,  191.. 
«-Ani8ylbenzaldoxime,  i,  511. 
o-Anisylborie  acid,  i,  191. 
^-Anisylboric  acid,  i,  191. 
o-Anisylmercury  salts,  i,  191. 
Anniversary  meeting,  Trans.,  336. 
Anthranilic  acid,  action  of  acetophenone 

on,  i,  427. 
action  of  ethylic  acetoacetate. 

on,  i,  427. 
action  of  ethylic  ethylaceto- 

acetate  on,  i,  427. 
Anthrapyridinequinones,  i,  554. 
a-Anthrapyridylquinone,  i,  555. 
)3-Anthrapyridylquinone,  i,  554. 
Anthraquinone,  derivatives  of.  Trans., 

842. 

1  : 4'-dinitro-,  i,  40. 

/3- Anthraquinone,  i,  420. 
^-Anthraquinonecarboxylic    acid,     sul- 

phonation  of.  Trans.,  844. 
Anthraquinonedisulphonic  acids,  action 

of  fused  potash  on,  i,  533. 
Anthraquinoneoxime,  i,  610. 

ethylic  ether,  i,  610. 

methylic  ether,  i,  610. 

Anthrax,   variation   of    glycogenia    in, 

ii,  60. 
Antimonic  anhydride,  behaviour  of,  at 

high  temperatures.  Trans.,  314. 
Antimony,  atomic  refraction  of,  ii,  415. 

barium  tartrate,  i,  68. 

blue,  i,  3. 

estimation  of,  by   electrolysis, 

ii,  481. 

estimation  of  gold  and  silver  in, 

ii,  71. 

potassium  mesoxalate,  i,  570. 

potential  of,  ii,  374. 

.        rubidium  haloids,  ii,  52. 

separation  of  tin  from,  ii,  483. 

separation  of  tin  and  araenic  from, 

ii,  430. 

solidification  of  dilute  solutions  of, 

in  tin,  ii,  97. 

spectrum  of,  ii,  303. 

trichloride,  refraction  constants  of, 

ii,  415. 

Antimony-aluminium-bismuth  alloys, 
ii,  420. 

Antimony-aluminium-lead  alloys,  ii,420. 

Antimony-bismuth  alloys,   thermoelec- 
tric heights  of,  ii,  436. 

Antimony -lead  alloys,  E.M.F.  of,  in  a 
galvanic  cell,  Trans.,  1035. 

Antimony-tin    alloys,   E.M.F.   of,  in  a 
voltaic  cell.  Trans.,  1035. 
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Antimonjtriphenyl  dichloricle,  refrac- 
tion constants  of,  ii,  415. 

' refraction  constants  of,  ii,  415. 

Aorta,  elastic  substance  of,  ii,  146. 

Apatite,  barium  and  strontium  analogues 
of,  ii,  317. 

Apoaconitine,  non-existence  of,  i,  308. 

Apoatropine,  i,  153. 

Apochinine,  constitution  of,  i,  392. 

Apocinchine,  amido-,  i,  392. 

constitution  of,  i,  392. 

nitro-,  i,  392, 

Apocodeine,  physiological  action  of, 
ii,  60. 

Apophyllite,  composition  of,  ii,  421. 

Apple  pectin,  sugar  from,  ii,  112. 

peel,  wax  and  other  substances  in, 

ii,  470. 

Apples,  cider,  development  and  matu- 
ration of,  ii,  115. 

Aqueous  humour,  ii,  465. 

of  the  eye,  chemistry  of,  ii,  23. 

z-Arabinosazone,  i,  566. 

Arabinose  _p-bromophenylhydrazone, 
i,  566. 

Z- Arabinose,  behaviour  of,  towards  pure 
yenst  cultures,  i,  487. 

Arabinose-amylmercaptal,  i,  270. 

Arabinose-ethylmercaptal,  i,  270. 

Arabinosepyrogallol,  i,  398. 

Arabinoseresorcinol,  i,  397. 

Arabinosidogluconic  acid,  i,  565. 

Arachamide,  i,  13,  115. 

Arachic  acid,  heat  of  combustion  of, 
i,  225. 

Arbutin,  sugar  from,  i,  340. 

Argyrodite  from  Bolivia,  ii,  458. 

Arrow  poison,  Malayan,  ii,  328. 

poisons,  ii,  361. 

Arsenates,  condensation  products  of, 
with  chromates  and  sulphates,  ii,  314. 

Arsenic,  detection  of,  in  presence  of 
antimony  and  tin,  ii,  331. 

■  estimation  of,  in  copper,  ii,  330. 

' estimation  of,  in  iron  ores,  ii,  80. 

estimation  of,  in  sulphides,  ii,  330. 

potential  of,  ii,  374. 

separation   of    tin   and  antimony 

from,  ii,  430. 

spectrum  of,  ii,  303. 

the  yellow  modification  of,  ii,  314. 

Arsenic  acid,  reduction  of,  by  the 
action  of  hydrochloric  acid  and  po- 
tassium bromide,  ii,  477. 

Arsenious  acid,  volumetric  estimation 
of,  ii,  475. 

anhydride,    compounds    of,   with 

lead  dioxide,  ii,  351. 

compounds  of,  with  metallic 

dioxides,  ii,  351. 

sulphide,      solutions      of,     Peoc, 

1894,  166. 


Arsenites,  metallic,  ii,  350. 

Arsenobenzene,  dinitro-,  i,  188. 

Arscnomolybdates,  ii,  238. 

Asarylaldoxime  hydrochloride,  isome- 
ric forms  of,  i,  122. 

Asparagine,  estimation  of,  ii,  246. 

in    the    nutrition     of     herbivora, 

ii,  106. 

in  the  organism,  ii,  246. 

Aspartic  acid,  action  of  barium  hydrox- 
ide on,  i,  571. 

Aspen  tar,  i,  433. 

Aspergillus  niger,  ferments  in,  ii,  109. 

Asphyxia,  ii,  143. 

Assimilation  in  aquatic  plants,  alkaline 
reaction  during,  ii,  425. 

of  inorganic  substances,  ii,  324. 

Atmidalbumoses,  i,  264. 

Atmosphere,  exchange  of  gases  between 
living  organisms  and  the  surrounding, 
ii,  153. 

hydrogen  peroxide  in  the,  ii,  88, 

277,  311. 

Atomic  weight  determinations,  ii,  47. 

of  barium,  ii,  281. 

• of  bromine,  ii,  277,  311. 

of  copper,  ii,  47. 

of  chlorine,  ii,  276,  311. 

of  contained  metals  and  the 

crjstallographical  characters  of  iso- 
morphous  salts,  relation  between, 
Teans.,  628. 

of  hydrogen^  ii,  39. 

of  iodine,  ii,'276,  311. 

of  lead,  ii,  311. 

of  lithium,  ii,  311. 

of  molybdenum,  ii,  51. 

of  nitrogen,  ii,  311. 

of  palladium,  ii,  141. 

of  potassium,  ii,  311. 

of  silver,  ii,  310. 

of  sodium,  ii,  311. 

of  sulphur,  ii,  276,  311. 

Atomic  weights,  accurate  determination 
of,  using  silver  as  a  secondary  stan- 
dard, ii,  276. 

diamond  as  the  standard  for, 

ii,  87. 

Atomic  refractions  of  the  elements, 
ii,  415. 

Augite  from  York  Haven,  York  Co., 
Pa.,  ii,  242. 

Atiramines,  action  of  ammonia  on, 
i,  185. 

Aurin,  acetyl -derivative  of,  i,  336. 

Aurous  arsenite,  ii,  351. 

Avalite,  ii,  322. 

Axial  ratio,  topical,  ii,  182. 

Axinite,  chemical  nature  of,  ii,  55. 

Axinite  from  Bourg  d'Oisans,  Dauphine, 
ii,  241. 

Azelaic  acid,  synthesis  of.  Trans.,  86, 92. 
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Azelaic  anhydride,  i,  499. 

Azides,    acid,   transformation    of,    into 

deriyatives  o?  alkjlamines,  i,  331. 
Azimides,  i,  126. 
Azimidobenzene,  amido-,  i,  126. 

diamido-,  i,  127. 

Azimidobenzoic  acid,  i,  76. 
Azimidonicotinic  acid,  i,  382. 
Azimidotoluene,  oxidation  of,  i,  76. 
Azobenzene,    action     of     bromine    on, 

Teans.,  51,  53;  Peoc,  1893,  206. 
conAersion    of,    into    tetrabromo- 

benzidine,  Trans.,  54. 

lieat  of  fusion  of,  ii,  439. 

w-nitramido-,  Peoc,  1894,  141. 

^rt-nitro-,  Peoc,  1894,  143. 

■jw-nitro-jo-iodo-,  Peoc,  1894, 142. 

perbromide,  Teans.,  54, 

structure  of,  Teans.,  51. 

tetrabrom-,  Pboc,  1893,  206. 

Azobenzeneacetamide,  i,  370. 
Azobenzenecyanacetamide,  i,  370. 
Azobenzene-o-carboxylic     acid,     nitro-, 

i,  195. 
Azo-colours,  alkylated,  of  the  naphtha- 
lene series,  products  of  the  reduction 

of,  i,  606. 
from     phenyl-jS-naphthyl- 

aminesulphonic  acids,  i,  607. 
w-Azo-compounds,  Peoc,  1894,  140. 
Azo-compounds    of     the     ortho-series, 

Teans.,  834. 
Azo-^-cresol  derivatives,  Peoc,  1894, 

118. 
Azohydroxyl,  ii,  14. 
Azomethyltriazole,  i,  57. 
Azonaphthalene,  i,  296. 
"  Azonitromethylphenyl,"  i,  183. 
Azonitrotoluenenitrocresols,  ortho-  and 

para-,  i,  19. 
Azopseudocumenecyanacetic  acid,  i,  371. 
Azo-series,  isomerism  in  the,  i,  123. 
Azo-o-toluenecyanacetic  acid,  i,  370. 
Azoxybenzene,  o-dinitro-,  i,  573. 

heat  of  fusion  of,  ii,  439. 

Azoxyhydroxyl,  ii,  14. 

Azurite,  action  of  potassium  cyanide  on, 

ii,  417. 


B. 


Bacilli,  cellulose  in,  ii,  24. 

Bacillus   anthracis,   transformation    of 

starch  into  sugar  by  the,  ii,  62. 
mycoides,  production  of  ammonia 

in  the  soil  by,  ii,  249. 
Bacteria,  production  of  ammonia  in  the 

soil  by,  ii,  249. 
Bacterium    hydrosidfuretim    ponticumy 

ii,  200. 


Balance  sheet  of  the  Chemical  Society, 

from  March  16,  1893,  till  March  16, 

1894,  Teans.,  380. 
Balance  sheet  of  the   Research   Fund, 

from  March  16,  1893,  till  March  16, 

1894,  Teans.,  381. 
Balsam  of  Peru,  i,  423 ;  ii,  361. 

of  Tamacoare,  ii,  328. 

Bananas,  invertase  in,  ii,  205. 
Barium  acetylide,  i,  314. 

arsenite,  ii,  351. 

atomic  weight  of,  ii,  281. 

carbide,  i,  314. 

carbonate,      phosphorescence     of, 

Teans.,  736. 

solubility  of,  ii,  7. 

chlorate,  solubility  of,  ii,  443, 

chloride,  freezing  points  of  solu- 
tions of,  Teans.,  311. 

solubility  of,  ii,  443. 

chromate,  solubility  of,  ii,  7. 

estimation,  volumetric,  of,  ii,  161. 

nitrate,  solubility  of,  ii,  443, 

nitride,  ii,  352. 

oxalate,  solubility  of,  ii,  7. 

oxide,  behaviour  of,  at  high  tem- 
peratures, Trans.,  314. 

oximidosulphonates,  Teans.,  559. 

peroxide,  action   of  ammonia  on, 

ii,  12. 
potassium     oximidosulphonates, 

TfiANS.,  561. 
salts,    electrical    conductivity    of, 

ii,  130. 
minimum  E.M.F.  required  to 

electrolyse,  ii,  178. 
sodium      oximidosulphonates, 

Teans.,  560. 
sulphate,     decomposition     of,    by 

hydrofluoric  acid,  ii,  215. 
precipitation  of,  in  presence 

of  silica,  ii,  215, 

solubility  of,  ii,  7. 

Barium -analogues  of  apatite  and  basic 

slag,  ii,  317. 
Barley,  carbohydrates  soluble  in  water 

obtained  from,  i,  106. 
digestibility  and  nutritive  value  of, 

ii,  209. 
formation  of  saccharose  during  the 

germination  of,  ii,  64. 

influence  of  iron  on,  ii,  157. 

Russian,  composition  of,  ii,  66. 

Base  from  the  isomerido  of  ^menthon- 

oximc,  i,  337. 
Bases   and   acids,  weak,  hydrolysis   of, 

ii,  271. 
volume  changes  of,  on  neu- 
tralisation, ii,  409. 
aromatic,  abnormal  increase  in  the 

refractive  power  of,  ii,  2. 
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Bases,   feeble,  crjoscopic  beluiviour  o£ 
acetates  of,  i,  226. 

from  meiitlionitrile,  i,  338. 

organic,     affinity    coefficients     of, 

ii,  229,  230. 

unsaturated,    action   of    hydrogen 

cyanide  on,  i,  162. 

Basic  slag,  adulteration  of,  ii,  119. 

Basilite   from   the   Sjo  mine,    Sweden, 
ii,  240. 

Baths,  cold,  influence  of,  on  the  excre- 
tion of  nitrogen  and  uric  acid,  ii,  360. 

Batteries,  gas,  ii,  436. 

Battery,      secondary,     tliermochemical 
changes  in  the,  ii,  437. 

Bauxite  from  the  Vogelsberg,  ii,  460. 

Beech  tar,  creosotes  from,  i,  508,  575. 

Beer,  detection  of  "  saccharin  "  in,  ii,  127. 

detection  of   sulphurous   acid  in, 

ii,  218. 

estimation  of  carbonic   anhydride 

in,  ii,  218. 

function  of  hops  in  the  dry  hop- 
ping of,  ii,  205. 

— —  yjartial  decomposition  of,  on  ebul- 
lition, ii,  218. 

wort,  quantitative  separation  of  the 

amorphous  nitrogenous  organic  com- 
pounds in,  ii,  371. 

Beer-yeast,  effect  of  fluorides  on,  ii,  62. 

Beet  juice,  a  nitrogenous  acid  in,  i,  115. 

Beets,  estimation  of  glucose  in,  ii,  72. 

Behenamide,  i,  13. 

Behenic   acid,  heat   of   combustion  of, 
i,  225. 

Behenolic  acid,  i,  171. 

action  of  sulphuric  acid  on, 

1,13. 

Belladonna  alkaloids,  i,  153. 

Belladonnine,  i,  153. 

Benzal-.     See  Benzylidene-. 

Benzaldehyde,  action  of  ethylenic  cyan- 
ide on,  i,  4S8. 

action    of    sodium    ethoxide   and 

ethylic  succinate  on,  i,  594. 

action  of  substituted    anilines  on, 

i,  261. 

action    of     thionjd     chloride    on, 

i,  596. 

benzoic  peroxide  as  an   oxidation 

product  of,  i,  520. 

compounds    of,   with    polyvalent 

alcohols,  i,  395. 

condensation  of,  with,  benzylamine, 

Tbans.,  191. 
— —  condensation  of,  with  /3-liydroxy- 
a-naphthaquinone,  Tkans.,  79. 

condensation  of,  with    o-naphtha- 

quinol  and  a-naphthaquinone,  i,  467. 

^-iodo-,  and  its  aldoximes,  i,  331. 

physiological  action  of  derivatives 

of,  ii,  467. 


Bcnzaldehydes,  uitro-,  action  of  )8-naph- 
thol  on,  i,  136. 

action  of  a-  and  i3-naphthyl- 

amines  on,  i,  136,  198. 

Benzaldehydine,  dinitro-,  i,  623. 

a-Benzaldoxime,  i,  78. 

action  of  aliiyl  haloids  on,  Pitoc, 

1893,  255. 

action  of  hydrogen  chloride,  brom- 
ide, and  iodide  on,  Pboc,  1893,  254. 

and  its  derivatives,  properties  of, 

PfiOC,  1893,  253. 

crystallisation   of,   Peoc,    1893, 

253. 

sulphate,  Peoc,  1893,  255. 

)8-Benzaldoxime  diliydrofluoride,  Proc, 

1893,  254. 

sulphate,  Proc,  1893,  255. 

a»^i-Benzaldoxime  phenyl  ether,  i,  461. 

■jK-nitro-,  i,  461. 

I    Benzamido-xyljlanthranilic  acid,  i,  531. 
Benzene,    action    of     nitric     acid    on, 

i,  277. 
action   of  sulphurjl   chloride   on, 

i,  132. 
action  of  the  electric  current  on, 

i,  501. 

•  amidoazimido-,  i,  126. 

amido-^-dichloro-,  action  of  nitrous 

acid  on,  i,  22,  330. 
bromo-,  molecular   refraction  and 

dielectric  constant  of,  ii,  265. 

bromochloro-o-thio-,  i,  595. 

chloro-,  molecular   refraction  and 

dielectric  constant  of,  ii,  265. 
«j-chloronitro-,  heat  of  fusion  of, 

ii,  439. 
condensation  of  dichloracetal  with, 

i,  502. 
constitution  of,  ii,  81, 174, 326, 366, 

445,  474,  501,  543. 
derivatives  of.     See  Benzene-deri- 
vatives. 

diamidoazimido-,  i,  127. 

o-dibromo-,   action  of  sodium  on, 

i,  17. 

preparation  of,  i,  17. 

p-dibromo-,    heat     of     fusion    of, 

ii,  439. 

dichloride,  diiodo-,  i,  447. 

hexachloro-,   ,  406. 

2^-dichloro-,    heat    of     fusion    of, 

ii,  439. 

j9-diiodo-,    iodoso-,    and    iodoxy- 

derivatives  of,  i,  447. 

jp-diiodoso-,  i,  447. 

^-diiodoxy-,  i,  448. 

dinitroarseno-,  i,  188. 

iodoso-,  spontaneous  decomposition 

of,  i,  447. 

p-iodosoiodo-,  i,  447. 

j9-iodoxyiodo-,  i,  447. 
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Benzene,  molecular  volume  and  refrac- 
tion constants  of,  i,  366. 

nitro-,    electrolytic    reduction    of, 

i,  118. 

reduction  of,  i,  409. 

nitroso-,  formation  of,  i,  367. 

oxidation  of,  in  presence  of   pal- 
ladium asbestos,  ii,  294. 

pentamido-,  oxidation  of,  i,  20. 

reduction  products  of,  i,  174. 

tetracliloride,  diiodo-,  i,  447. 

tribromodinitro-,  i,  176, 

tribromotrinitro,    action   of  water 

on,  i,  176. 
•  reaction    of    sodium    alkyl- 

cxides  with,  i,  121. 
Benzeneazo-'»-cresol,       bromo-m-nitro-, 

Teans.,  839. 

jt?-chloro-,  Peoc,  1894,  118. 

dibromo-,  Peoc,  1894,  118. 

etlijl  ether,  w-nitro-,  Teaxs.,  839. 

m-nitro-,  Teans.,  838. 

Benzeneazodimethylaniline,      reduction 

of,  Teans.,  882. 
Benzeneazohydroxycamphocarbamic 

acid,  i,  202. 
Benzeneazo-5  :  1-methylphenylpyrazole- 

3-carboxylic  acid,  i,  345 
Benzeneazo-a -naphthalene,    w-nitro-, 

Peoc,  1894,  141. 
Benzene-/3-azo-rt-naphthol,  Tbaxs.,  839. 
ethylic  ether  and  its  nitro-derira- 

tiye,  Teaxs.,  841, 

dinitro-,  Teans.,  840. 

Benzeneazophenol,   w-chloro-,   isomeric 

forms  of,  i,  123. 

o-chloro-,  isomeric  forms  of,  i,  123. 

w-nitro-,  Peoc,  1894,  143. 

j»-nitro-,  acetyl-derivative  of,  i,  283. 

Benzeneazophenylimidophenylthiobi- 

azolone,  i,  97. 
Benzeneazo-A-phenyl-rrp-tolvlformazyl, 

i,  457. 
Benzeneazosulphonic  acid  and  its  salts, 

i,  365. 
Benzeneazo-thymol,  i,  328. 
Benzeneazo-//;p-tolyl-a-phenylformazyl, 

i,  457. 
Benzenecarboxylic  acids,  hydrogenised, 

removal  of  hydrogen  from,  i,  522. 
Benzene-derivatives,  action   of   nascent 

bromine  on,  i,  J  9,  453. 
estimation  of  nitrogen  in,  by 

Kjeldahl's  method,  ii,  258. 
Benzene-aw/yi-diazoanilide,  i,  459. 
Benzene-.v_y«-diazoanilide,  i,  459. 
Benzenediazoanilinediazobenzene,  i,  283. 
Benzene-5?/«-diazobromauilide,  p- 

bromo-,  i,  460. 
Benzenediazoic  acid,  i,  238,  239.  283. 
action  of  sodiimi  amalgam  on, 

i,  369. 


Benzenediazoic    acid,    constitution    of, 
i,  456,  581. 

preparation  of,  i,  329. 

Benzenediazosulphonic   acid,  stereoiso- 
meric  salts  of,  i,  455. 

acids,  stereoisomerism  of,  i,  597. 

Benzenehydrazophenylimidophenyl- 

thiobiazolone,  i,  97. 
Benzene-nucleus,  i,  325,  501. 
Benzenes,  dinitro-,  physical  properties 
of  the,  i,  573. 

nitro-,    physiological     action    of, 

ii,  393. 

trinitro-,  i,  574. 

Benzenesulphamidopropyl    methyl    ke- 
tone, i,  355. 
Benzenesulphinic    acid,    w-nitro-,  salts 

and  other  derivatives  of,  i,  292. 
Benzenesulphonamide    and    hydrazine, 

derivatives  of,  i,  290. 
Benzenesulphonamide-fZ-cocaine,  i,  558. 
Benzenesulphonediazobenzeneamide, 

i,  291. 
Benzenesulphonehydrazidoacetal,  i,  169. 
Benzenesnlphonehydrazine,  i,  291. 
Benzenesulphonic    acid,   action    of,    on 
potassium  iorlide,  i,  291. 

chloride  and  its  homologues,  action 

of  hydrogen  siilphide  on,  i,  376. 
Benzenethiosulphonic    acid,    «i-amido-, 
i,  292. 

w-nitro-,  i,  292. 

Benzenylamidoxime,  action  of  phenyl- 
hydrazine  on,  i,  185. 

dinitrophenyl  ether,  i,  461. 

Benzenylhydrazidine,  i,  386. 
Benzcnylphenylamido-j:>-tolvlimidine, 

i,  453. 
Benzenylphenyleneamidine,  j[;-nitro-, 

i,  623. 
Benzenyltoluyleneamidine,  ^;-amido-, 
i,  79. 

«i-nitro-,  i,  79. 

Benzenyl-j9-tolylamidophenylimidine, 

i,  453. 
Benzenyl-«»-xvlyleneamidine,  ^^-amido-, 

i,  79. 
Benzhydroxaniic  acid  acetate,  i,  364. 

reactions  of,  i,  364. 

acids,  stereoisomerism  of  the,  i,  27. 

Benzliydroximic  chloride,  i,  585. 
Benzhydryl,  bisnitrosyl,  i,  335. 
)8-Beuzhydrylhydroxylamine,  i,  335. 

nitroso-,  i,  335, 

Benzidine,  acetylation  of,  Traxs.,  55. 

partial  diazotisation  of,  i,  597. 

tctrabromo-,  acetylation  of.  Trans., 

55. 

constitution  of,  Teaxs,,  56, 

conversion  of  azobenzene  into, 

Trans,,  54, 
Benzidinethiocarbimides,  i,  418. 
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Benzile  nnd  benzjlamine,  interaction  of, 

in  presence  of  zinc  chloride,  Peoc, 

1894,  49. 

anilides  of,  i,  39. 

' o-nitro-,  a  second  oxime  of,  i,  40. 

Benzileanil-jo-toluidil,  i,  39. 
Benziledianil,  i,  39. 
Benziledihydrazone-o-dicarboxjlic  acid, 

i,  377. 
BenziJedilijdrazone-^-dicarboxylic  acid, 

i,  377. 
Benziledioxime,  o-nitro-,  i,  40. 
Benziledioximes,  reduction  of,  i,  196. 
Benzilehydrazonc,    reduction    products 

of,  i,  136. 
Benzilehydruzone-o-carboxjlic  acid, 

i,  377. 
Benzilehydrazone-jt7-carboxylic  acid, 

i,  377. 
Benzileoxime,  o-nitro-,  i,  40. 
Benzileoximehydrazone-o-carboxylic 

acid,  i,  378. 
Benzileoximehydrazone-j?-carboxylic 

acid,  i,  377. 
Benzileoximes,  i,  135. 
1:2:  5-Benzilephenylbenzileimidotbi- 

azoline,  i,  209. 
Benzile-jy-toluidilanil,  i,  39. 
Benzilotropeine,  i,  214. 
Benzoic  acid,  ^-amido-,  reduction  of,  i,  87. 
• and  its  substitution  products, 

etlierifi cation  of,  i,  463. 

2  :  4-dibromo-,  i,  463. 

2  :  6-dibromo-,  i,  463. 

formation  of  ethereal  salts  of, 

i,  243. 

o-iodo-chlorination  of,  i,  415. 

nitration  of,  i,  32. 

^;z-iodoso-,  i,  590. 

o-iodoso-,  nitration  of,  i,  32, 

416. 

j3-iodoso-,  i,  591. 

?»-iodoxy-,  i,  590. 

— —  — —  o-iodoxy-,      preparation     of, 

i,  465. 

nitrotetrabromo-,  i,  463. 

odour  of,  ii,  247. 

tetrabrorao-,  i,  463. 

thioethylanilide  of,  i,  467. 

acids,  nitro-,  isomeric,  i,  289,  333, 

464. 
relative   solubilities   of, 

i,  333. 
tribromo-,  formation  of  ethe- 
real salts  of,  i,  243. 
^— symmetrical    and    un- 

symmetrical,  preparation  of,  i,  244. 
— — 2:4:  6-trichloro-,  preparation 

of.  Trans.,  1030. 
Benzoic  anhydride,  o-,  m-,  and^-bromo-, 

i,  244. 
■  — —  0-,  m-,  and  ^-chloro-,  i,  244. 


Benzoic  bromamide,  i,  332. 
Benzoic  chloramide,  i,  332. 
Benzoic  chloride,  phenylhydrazone,  of, 

i,  240. 
o-sulpho-,  reduction  products 

of,  i,  417. 
2:4:  6-trichloro-,     Teans., 

1030. 
Benzoic  peroxide,  from  the  oxidation  of 

benzaldehyde,  i,  520. 

preparation  of,  i,  416. 

Benzoicsulphinide,  action  of  phosphorus 

pentachloride  on,  i,  37. 
Benzoin,  alkyl  derivatives  of,  i,  38. 

anilides  of,  i,  39. 

preparation   of   2' :  3'-diphenylin- 

doles  from,  by  the  action  of  primary 

benzenoid  amines.  Trans.,  889. 
two  stereoisomeric  hydrazones  of, 

i,  293. 
Benzoinanil,  i.  39. 
Benzoinanilanilide,  i,  39. 
Benzomanil-j!9-toluidide,  i,  39. 
Benzoinphenylhydrazones,      strereoiso- 

meric,  i,  293. 
Benzoin-jo-toluidilanilide,  i,  39. 
Benzoin-^-toluidil-p-toluidide,  i,  39. 
Benzonitrile   and  aniline,  condensation 

of,  i,  503. 
and  formic  acid,  condensation  of, 

i,  503. 
and    phenylhydrazine,    condensa- 
tion of,  i,  503. 

condensations  with,  i,  503. 

Benzo-m-nitro-jo-toluidine  jo-nitro-,  i,  79. 
Benzonitro-m-xylidide,  ^-nitro-,  i,  79. 
Benzophenone,  3  :  4'-diamido-,  i,  599. 

dibromo-,  i,  417. 

2  :  2'-dinitro-,  i,  599. 

2  :  3'-dinitro-,  i,  599. 

2  : 4'-dinitro-,  i,  599. 

3:3'-dinitro-,  i,  599. 

3  : 4'-dinitro,  i,  599. 

heat  of  fusion  of,  ii,  439. 

hydrazone,  dinitro-,  i,  502. 

nitro-derivatives  of,  i,  599. 

Benzophenoneoxime    from    bisnitrosyl- 

benzhydryl,  i,  335. 
Benzophenones,  m-  and  ^-nitro-,  i,  251. 

substituted,  formation  of,  i,  251. 

Benzophenyldibydroiieto-w-diazine, 

i,  621. 
Benzoresorcinol,  i,  506. 
Benzo-jo-toluidide,  js-nitro,  i,  79. 
Benzoylacetone,  condensation  of  hydra- 
zine with,  i,  546. 
Benzoylacetonecarbamide,  i,  112. 
Benzoylacetonedicyanhydrin,  acids  from, 

i,  465. 
Benzoylacetoneguanidine,  i,  112. 
o-Benzoyl-j3-acetoxypropylene,  i,  31. 
Benzoylaconine,  Trans.,  291 ;  i,  263. 
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Benzoylallylthioseinicarbazide,  i,  305. 

Benzojlamido-<^-cocaine,  i,  558. 

Benzoyl-o-amidohexaliydrolijdrocinna- 
mic  acid,  fumaroid,  i,  428. 

maleinoid,  i,  428. 

Benzoyl-y-amidovaleric  acid,  i,  617. 

Benzoylamidrazone,  i,  99. 

Benzoylazide,  reactions  of,  i,  331. 

Benzoylbenzenylhydrazidine,  i,  386. 

Benzoylbenzoic  acid,  action  of  pbosporus 
pentachloride  on,  i,  601. 

derivatives  of,  i,  601. 

< acids,  amido-,  i,  602. 

o-Benzoyl-/3-benzoxy propylene,  i,  31. 

oj8-Benzoylbenzyl]iydroxylamine,  i,  24. 

;8)8-Benzoylbenzylbydroxylamine,  i,  24. 

Benzoylbenzylsalicylaldoxime,  i,  27. 

Benzoylcarvoxime,   molecular    rotatory 
power  of,  ii,  405. 

Benzoylcarvoximes,   bromo-,   molecular 
rotatory  powers  of  the,  ii,  405. 

nitro-,  molecular  rotatory  powers 

of  the,  ii,  405. 

Benzoyldiazoamidobenzene,  i,  581. 

Benzoyldihydroanthrol,  i,  140. 

Benzoyl-a-diketohydrindene,  i,  194. 

4-Benzoyl-3  :  5-dimethylpyrazole,  i,  302. 

Benzoyl-a-diphenylsemicarbazide,  i,  411. 

Benzoyl-/3-ethylbenzoylformom,  i,  286. 

Benzoylethylnitrolic  acid,  i,  436. 

Benzoylethylthiophen,  bromo-  and  ni- 
tro-,' i,  17. 

Benzoyl-j8-ethyl-2?-toluoylformoin, 
i,  287. 

Benzoylethyltrimethylammonium  salts, 
i,  437. 

Benzoylformaldoxime,  Peoc,  1894,  57. 

Benzoylformo-^-toluidide,  i,  407. 

Benzoylglucosan,  i,  564. 

Benzoylhexahydrohydrocarbostyril, 
i,  428. 

Benzoylhexahydroquinoline,  i,  427. 

Benzoylhydrastolactone,  i,  389. 

Benzoyl-^-liydroxybenzaldehyde,  i,  129. 

Benzoyl-2-hydroxyxanthone,  i,  535. 

Benzoyl-3-hydroxyxanthone,  i,  535. 

Benzoyl-4-hydroxyxanthone,  i,  535. 

Benzoyl-5-hydroxyxantlione,  i,  535. 

Benzoyliridic  acid,  i,  48. 

Benzoyliridol,  i,  48. 

Benzoyllactic  i8-naphthalide,  i,  496. 

Benzoyllevoglucosan,  i,  564. 

Benzoylmetanicotiue,  i,  388. 

Benzoylnicotine,  i,  388. 

4-Benzoylnicotinic  acid,  i,  554. 

Benzoyl-o-phenylethylamine,  i,  579. 

Benzoylphenylbydrazidophospboric 
acid,  lactone  of  symmetrical,  i,  583. 

Benzoylphenylhydrazine,      action       of 
phosphorus   pentachloride    on    sym- 
metrical, i,  583. 
Benzoylplienylnitrosamine,  i,  282. 


Benzoyl-7-phenylpropylamine,  i,  579. 
Benzoylphloroglucinoi     methyl     ether, 
i,  255. 

trimethyl  ether,  i,  409. 

Benzoylpiperidine  and  aldehydes,  syn- 
thesis of  pyridine-derivatives  from, 
i,  549. 

3-Benzovlpyridiue-5-carboxylic    acid, 
i,  550." 

Benzoylsalicylaldoxime,  i,  27. 

Benzoylsalicylonitrile,  i,  27. 

Benzoyltetramethyliretol,  i,  49. 

Benzoylthiosalicylaldehyde  and  its  poly- 
meride,  i,  129. 

Benzoyl-j?-tolylnitrosamine,  i,  282. 

Benzoyltriazole,  i,  76. 

4-Benzovl-l :  3  :  5-triphenylpyrazole, 
i,  303.' 

Benzoyl-w-xylidide,  ^-nitro-,  i,  79. 

Benzylaconitimide,  i,  182. 

Benzylallylamine,  o-nitro-,  i,  212. 

Benzylamidoacetic  acid,  Trans.,  189. 

Benzylamine,  o-amido-,  i,  146. 

and  its  derivatives,  condensa- 
tions with,  i,  146. 

and  benzenoid  aldehydes,  con- 
densation products  of,  Trans.,  191. 

and  benzile,  interaction  of,  in  pre- 
sence of  zinc  chloride,  Proc,  1894, 49. 

and  ethylic  chloracetate,  interac- 
tion of,  Trans.,  187. 

citrate,  i,  182. 

tartaric  and  citric   derivatives  of, 

i,  181. 

Benzylamine-^j-carboxylic  acid,  o-nitro-, 
i,  575. 

w-Benzylanisaldoxime,  i,  511. 

Benzyl-j9-anisidine,  i,  146. 

Benzylanthranilic       acid,      action      of 
phenylic  isocyanate  on,  i,  351. 

Benzylarabinoside,  i,  565. 

o-Benzyl-;3-benzhvdrylhydroxylamine, 
i,  335. 

/3-Benzylbenzoylformoin,  i,  287. 

a-Benzyl-)8-benzoylhydroxylamine,  i,  25. 

Benzylbenzoylsalicylamide,  i,  27. 

Bcnzyl-j;-bromaniline,  o-amido-,  i,  146, 
210. 

Benzyl •^-bromoformanilide,  o-nitro-, 
i,  210. 

Benzyl-j9-bromoplienylhydrazine, 
o-amido-,  i,  149. 

Benzyl-/;-bromoplienylnitro8amine, 
o-nitro-,  i,  149. 

Benzyl-j3-chloraniline,  i,  146. 

o-nitro-,  i,  210. 

Benzyl-j9-chloroforraanilide,  o-nitro-, 
i,  210. 

Benzyl-j9-chloroplienylhydrazine, 
o-amido-,  i,  149. 

Benzyl-/>-chlorophenylnitro9amine, 
o-nitro-,  i,  149. 
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Benz}  loifcracoiiimide,  bromo-,  i,  182. 
Eenzylcitramic  acid,  i,  182. 
Bonzylcitrimide.  i,  182. 
«-Benzylcviminaldoxime,  i,  511. 
Benzyldiketoquinazoline,  i,  350. 
»-Benzyldinitrodihydrophenazine,  i,  55. 
Benzyldiphenylcarbamide,  o-amido-, 

i,  186. 
"  o-Benzyleneiiidene,"  Trans.,  494. 
Benzylethylaniine,  o-amido-,  i,  146. 
Benzylformylallylatnine,  o-nitro-,  i.  212. 
Benzylformyl-wz-nitraniline,        o-nitro- , 

i,  211. 
Benzvlformyl-jp-plienetidine,      o-nitro-, 

i,  211. 
Benzylglucoside,  i,  4. 
Benzylglycocine,  Traxs.,  189. 
a-Benzylhomophthaliniido-o-carboxylic 

acid,  i,  603. 
Benzyihydrastamide,  i,  60. 
Benzylhydrasteine,  i,  60. 
Benzylhydrastemeoxime  anhydride, 

i,  60. 
Benzylhydrastine,  i,  60. 
/3-Benzylhydroxylamine,  acidyl  deriva- 
tives of,  i,  24. 
Benzvlic  alcohol,   o-amido-,  derivatives 

of,*^i,  369. 

in-r\itro-,  i,  574. 

benzenediazoate,  a-o-nitro-,  i,  239. 

chloride,  molecular  refraction  and 

dielectric  constant  of,  ii,  165. 
Benzylideneacetic  chloride,  i,  33. 
Benzylideneacetone,    action   of    ethylic 

acetoacetate  on,  i,  528. 
action   of  ethylic  cyanacetate  on, 

i,  528. 

action  of  ethylic  malonate  on,  i,  527. 

action  of  ethylic  sodiomalonate  on, 

i,  172,  598. 
Benzylideneallylthiosemicarbazide, 

i,  305. 
Benzylideneamidophthalimide,  i,  285. 
Benzylidenearabitol,  i,  396. 
Benzylidenebenzylamine,  Teaxs.,  191, 
Benzylidenebiuret,  i,  374. 
a-Benzylidene-/3-cyanopropionamido, 

i,  488. 
Benzylidenediacetamide,  physiological 

action  of,  ii,  467. 
Benzylidenediformamide,  ii,  467. 
Benzylidenedihydroxynaphthaquinone, 
Trans.,  79. 

a^-anhydride  of,  TrANS.,  81. 

Benzylidenediketohydrindene,  action  of 

phenylhydrazine  on,  i,  133. 
Benzylidene-i3-dinaphthylamine3,nitro-, 

i,  137,  198. 
Benzylidene-1 :  3-diphenylpyrazolone, 

i,  349. 
Benzylidenediure'ide,   physiological 
action  of,  ii,  467. 


Benzylidenc-o-glucohepitol,  i,  396. 
Benzylideneglycerol,  i,  396. 
Benzylideneliydrazonediphenylthio- 

semicarbazide,  i,  411. 
/9-Benzylidene-a-hydrindone,       Trans., 

498. 

dibroniidc.  Trans.,  499. 

Benzvlidenemethvlthiosemicarbazide, 

i,  305. 
Benzylidene-o-phenylenediamine,   di- 

nitro,  i,  623. 

^-nitro-,  i,  623. 

Benzylidene-a-phcnylethylamine,  i,  579. 
Benzylidenephenylhydroxylaminc, 

i,  412. 
1 : 2-Benzylidene-3-phenylisopyrazolone- 

4-azobcnzene,  i,  622. 
4-Benzylidene-3-phenylpyrazolone, 

i,  349,  622. 
Benzylidenephenylthiosemicarbazide, 

i,  304. 
Benzylidenesemicarbazide,  i,  165. 
Benzylidenetrimethyleneglycol,  i,  396. 
Benzyllophine,  Proc,  1894,  49. 
Benzylmalonic  acid,  heat  of  combustion 

of,  i,  226. 
Benzylmethylamine,  o-amido-,  i,  146. 
1:2:  5-Benzvlniethylimidothiazoline 

salts,  i,  302." 
Benzylraethylnitrosaminc,   action    of 

fused  potash  on,  i,  369. 
Benzyl-  a-naphthylamine,  o-amido-, 

i,  146. 
Benzyl-/3-naphthvlamine,  o-amido-, 

i,  146. 
Benzyl-j8-naphthylhydrazine,  o-amido-, 

i,  149. 
Benzyl-/3-naplithylnitrosamine,  o-nitro-, 

i,  149. 
Benzyl-3?j-nitraniline,  o-nitro-,  i,  211. 
Benzyl-o-nitraniline,  ^j-nitro-,  i,  238. 
w-Benzylnormethylopiazone,  i,  429. 
Benzyl-jo-phenetidine,  i,  146. 

o-nitro-,  i,  211. 

Benzyl-^-phenetylhydrazine,    o-amido-, 

i,  149. 
Benzyl-jo-phenetylnitrosamine,  o-nitro-, 

i,  149. 
Benzylphenylhydrazine,  o-amido,  i,  149. 
Benzylphenylnaphthacridone,  i,  41. 
Benzylphenylnitrosamine,  o-nitro-, 

i,  149. 
M-Benzylsalicylaldoxime,  i,  27. 
Benzylsalicylamide,  i,  27. 
Benzyltartaramic  acid,  i,  182. 
Benzyltartarimidc,  i,  181. 
Benzylthiocarbamides,  i,  11,  241. 
Benzyltoluene,  diniti-o-,  i,  72. 
Benzyl-^-tolylhydrazine,  o-amido, 

i,  149. 
Benzyl-^-tolylnitrosamine,  o-nitro-, 

i,  149. 
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Benzyl -/?-to]ylplieiiylcai*bamicle, 
o-amido-,  i,  187. 

o-nitro-,  i,  187. 

Beryl,  artificial  preparation  of,  ii,  284. 

Beta'inaldehyde,  i,  168. 

Betaine  of  triphenylphosphine,  i,  189. 

Bicalcium  phosphate,  action   of   water 
on,  ii,  317. 

Bilberries,  wax  and  other  substances  in, 
ii,  470. 

Bile  and  metabolism,  ii,  288. 

estimation  of  bilirubin  in,  ii,  466. 

'  human,  ii,  107. 

the    crystalline    acids 

ii,  326. 

pigments,  ii,  466. 

in   urine,   detection   of, 

ii,  171. 

Bilianic   acid,    action   of    bromine 
i,  432. 

Bilirubin,  estimation  of,  in  bile,  ii,  466. 

Birgus  latro,  composition  of   the  liyer 
fat  of  the  crab,  ii,  147. 

Bisdiazobenzeneamide,  i,  329. 

Bisdiazobenzeneanilide,  i,  283,  580. 

Bis-^-diazotolueneamide,  i,  329. 

Bis-jo-diazotoluene-^-toluidide,    i,    283, 
580. 

Bisdiketohydrindene,  i,  38. 

Bisdiphenylpyrazolone,  i,  376. 

Bismethyleneisoquinoline,  i,  314. 

methiodide,  i,  344. 

Bismuth,  estimation  of  gold  and  silver 
in,  ii,  71. 

freezing  points    of    alloys    of,   in 

thallium,  Teans.,  32,  34. 

gallanilide,  i,  194. 

gallate,  basic,  i,  417. 

mesoxalate,  i,  569. 

oxide,  behaviour  of,  at  high  tem- 
peratures, Teans.,  314. 

potential  of,  ii,  374. 

salicylate,  basic,  i,  416. 

separation  of  antimony,  arsenic,  or 

tin  from,  by  electrolysis,  ii,  121. 

■ separation  of  copper  from,  ii,  70, 

71. 

separation  of  zinc  and  nickel  from, 

ii,  482. 

spectrum  of,  ii,  303. 

Bismuth-aluminium-antimony       alloys, 
ii,  420. 

Bismuth-antimony   alloys,   thermoelec- 
tric height  of,  ii,  436. 

Bismuth-cadmium- gold  alloys,  freezing 
point  of  triple,  Tkans.,  69. 

Bismuth-cadmium-silver   alloys,   freez- 
ing point  of.  Trans.,  73. 

Bismuth-gold  alloys,   E.M.F.   of,  in  a 
voltaic  cell,  Teans.,  1034. 

Bismuth-silver    alloys,   cupellation    of, 
Teans.,  624. 


Bismuth-silver  alloys,  E.M.F.  of,  in  a 

voltaic  cell,  Teans.,  1034. 
Bismuth-tin   alloys,    E.M.F.   of,    in    a 

voltaic  cell,  Teans.,  1034. 
Bismuth-zinc   alloys,    E.M.F.    of,  in  a 

voltaic  cell,  Teans.,  1034. 
Bismuthum  salicylicum,  i,  416. 
Bisphenyldiketohydrindene,  i,  38. 
Bisphenyltriazole,  i,  212. 
Bitumen,  Calif ornian,  nitrogen  content 

of,  ii,  456. 
Biuret  hydrate,  condensation  of,  witli 

benzaldehyde     and     ethylic     aceto- 

acetate,  i,  374. 
Black  Sea,  sulphydric  fermentation  in 

the,  ii,  200. 
Blay  hitam,  a  Malayan  arrow   poison, 

ii,  328. 
Bleeding  of  plants,  ii,  64. 
Blood  and   blood    pigment,   action    of 

zinc  and  its  salts  on,  i,  432. 

coagulation  of,  ii,  289. 

corpuscles  and  plasma,  estimation 

of  the  volume  of,  ii,  288. 
red,   determination    of    the 

molecular   weight    of    soluble    com- 
pounds by  means  of,  ii,  411. 
of     different    specific 

oxygen  capacities,  ii,  357. 

estimation  of  oxygen  in,  ii,  364. 

estimation  of  sugar  in,  ii,  122.* 

influence  of  time  on  the  absorption 

of  carbonic  oxide  by,  ii,  244. 

non-coagulable,  ii,  58. 

presence  of  hydrogen  and  methane 

in     the     residual      nitrogen     from, 

ii,  463. 
Boiling  of  liquids,  apparatus  for  facili- 
tating the,  ii,  268,  444. 
Boiling  points,  corresponding,  law  of, 

ii,  269. 
— — of   ethereal   salts   of  noi*mal 

fatty  acids,  Teans.,  725. 
of    homologous    compounds, 

calculation     of     the,    Teans.,     193, 

725. 
of    homologous   simple   and 

mixed  ethers,  Teans.,  194. 
of    solutions,  application  of 

Raoult's  law  at,  ii,  227. 

relationships  between,  i,  481. 

Boletus  edulis,  new  carbohydrate  from, 

i,  161. 
Bonds,  double,  influence  of  halogens  ou 

the  optical  value  of,  ii,  1. 
Bone  in  osteomalacia,  ii,  358. 
Bones,  effect  of  feeding  with  oats  ou  the 

weight  and  composition  of,  ii,  286. 

fluorine  in,  ii,  147. 

mineral  matters  of,  ii,  21. 

Boracites,  brominatcd,  ii,  447. 
chlorinated,  ii,  41 3. 
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Borates,  bromo-,  ii,  447. 

Borax  as  a  basis  for  acidimefcry,  ii,  27. 

• melting  point  of,  ii,  6. 

volatility  of,  ii,  380. 

Boric  acid,  estimation  of,  in  boronatro- 

calcite,  ii,  31. 

testing    for,   in   wine    ash, 

ii,  331. 
Borneols,  synthetic,  i,  255. 
Boron  amorphous,  action  of  the  electric 

arc  on,  ii,  42. 
Boron-compounds,  aromatic,  i,  190. 

molecular  volumes  of,  ii,  6. 

Borosalicylic  acid,  sodium  salt  of,  i,  465. 
Brass,  analysis  of,  ii,  298. 
Brassylamide,  i,  13. 
Braunite,  ii,  100. 
Brazilin,  i,  257. 

methylation  of,  i,  341. 

Bread,  dietetic  value  of  different  kinds 

of,  ii,  245. 

estimation  of  fat  in,  ii,  263,  369. 

Bromal    hydrate,    heat    of    fusion    of, 

ii,  439. 
Bromates,  effect  of  heat  on.  Trans.,  802. 
Bromelin,  proteolytic  action  of,  ii,  63. 
Bromine,  action  of,  on  normal  sodium 

prophosphate,  ii,  350. 

atomic  weight  of,  ii,  276,  311. 

chlorine  and  iodine,  detection  of, 

in  the  same  mixture,  ii,  66. 
— —  detection  of,  in  iodine,  ii,  428. 

estimation  of,  in  urine,  ii,  159. 

liquid,  molecular  weight  of,  TiiAXS., 

169. 

magnetic  rotation  of,  ii,  77. 

separation  of  chlorine  from,  ii,  427. 

Bromoborates,  ii,  448. 

Bromoform,  preparation  of,  i,  561. 

Bronze,  analysis  of,  ii,  298. 

Brucine  methiodide,  isomeride  of,  i,  352. 

phenvl-o/S-dibromopropionate, 

i,  334. 
Bulbocapnine  and  its  salts,  i,  100. 

methiodide,  i,  100. 

Buckwheat,  non-fixation  of  free  nitrogen 

by,  ii,  470. 
Butane,  1  :  3-dibromo-,  Teans.,  962. 
Butanetetracarboxylic     acid,     Teans., 

1002. 

■ homologues  of.  Trans.,  995. 

■         acids,  stereoisomeric,  i,  362. 

anhydrides,  stereoisomeric,  i,  363. 

Sutea  frondosa,  colouring  matter  of  the 

flowers  of,  Proc,  1894,  11. 
Butter  analysis,  ii,  124. 

detection  of  margarine  in,  ii,  75. 

Butter-fat,  ii,  368. 

Butylbenzene,  tertiary,  nitro-derivatives 

of,  i,  445. 
Butylcarbamide,  tertiary,  i,  405. 
Butylchloral  hydrates,  i,  355. 


Butylchloral,  derivatives  of,  i,  354. 

Butylchloralacetamides,  i,  355. 

Butylchloralbenzamides,  i,  355. 

Butylchloralformamides,  i,  355. 

Butyl-o-cresol   methyl   ether,  trinitro-, 
i,  449. 

trinitro-,  i,  449. 

Butylic  nitrite,  tertiary,  i,  2. 

Butylmethoxy benzene,  i,  450. 

dinitro-  and  trinitro-,  i,  450. 

Butyl-«i-methoxytoluene,  i,  450. 

dinitro-  and  trinitro-,  i,  450. 

Butylnaphthalene,  i,  468. 

Butyltoluene,  bromo-,  i,  445. 

bromonitro-     and     bromodinitro- 

i,  446. 

bye-products  formed  in  the   pre- 
paration of,  i,  446. 

dinitro-,  i,  445. 

phenols  and  ethers  of,  i,  449. 

Butyltoluenesulphonic       acid,       nitro- 
bromo-,  i,  446. 

Butvlxylene,    tertiary,    derivatives    of, 
i,'446. 

Butyranilide,   compound   of,  with  alu- 
minium chloride,  i,  586. 

Butyric  acid,  a-bromo-,  magnetic  rota- 
tion of.  Trans.,  410,  429. 

normal,  heat  of  combustion 

of,  i,  225. 

oxidation  of,  i,  491. 

ao|3-trichloro-,  magnetic  rota- 
tion of,  Trans.,  410,  423. 

Butyrocatechone,  )3-bromo-,  i,  74. 

Butyryl-a-diphenylsemicarbazide,  i,  411. 

Butyrjd-o-diphenylthiosemicarbazide, 
i,  411. 


c. 


Cacao  alkaloids,  separation  and  estima- 
tion of,  ii,  168. 

bean,  ii,  363. 

Cadmium,  action  of,  on  acid  solutions  of 
cadmium  chloride,  ii,  97. 

ammonium  chloride,  ii,  17. 

arsenite,  ii,  350. 

bromoborate,  ii,  448. 

cffisium  haloids,  ii,  45. 

carbonate,  compound  of  hydroxyl- 

amine  with,  ii,  46. 

chloride,   action   of    cadmium   on 

acid  solutions  of,  ii,  97. 

chloroborate,  ii,  414. 

estimation  of,  ii,  333. 

estimation  of,  by  electrolysis,  ii,  481. 

hydrogen  chloride,  ii,  17. 

hydroxide,   degree   of   affinity  of, 

ii,  229. 

iodide,  solubility  of,  ii,  443. 

lithium  chloride,  ii,  17. 
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Cadmium  oxide,  behaviour  of,  at  high 

temperatures,  Teans.,  314. 

potassium  chloride,  ii,  17. 

hypophosphate,  ii,  280. 

potential  of,  ii,  374. 

separation  of  arsenic,  antimony  or 

tin  from,  by  electrolysis,  ii,  121. 
separation  of  copper  from,  by  the 

iodide  method,  ii,  68. 

separation   of   mercury   from,   by 

electrolysis,  ii,  399. 

Cadmium-aluminium- tin  alloys,  ii,  420. 
Cadmium-gold-bismuth  alloys,  freezing 

point  of.  Trans.,  69. 
Cadmium-gold-lead  alloys,  freezing  point 

of,  Teans.,  66,  67. 
Cadmium-gold-thallium  alloys,  freezing 

point  of,  Teans.,  70. 
Cadmium-lead  alloys,  E.M.F.  of,  in  a 

voltaic  cell,  Teans.,  1037. 
Cadmium-silver- bismuth  alloys,  freezing 

point  of,  Teans.,  73. 
Cadmium-silver-lead     alloys,     freezing 

point  of,  Teans.,  72. 
Cadmium-silver-thallium  alloys,freezing 

point  of,  Teans.,  72. 
Cadmium-silver-tin      alloys,      freezing 

point  of,  Teans.,  71. 
Cadmium-zinc   alloys,   E.M.F.  of,  in  a 

voltaic  cell,  Teans.,  1035. 
Caesium  cadmium  haloids,  ii,  45. 
cupribromidcs,  ii,  47. 

■  ■■     •  cuprichlorides,  ii,  47. 
magnesium  haloids,  ii,  45. 

oxide,    action    of     hydrogen    on, 

ii,  234. 
potassium  and  rubidium  sulphates, 

comparative        crystallography        of, 

Teans.,  628. 
comparative  optical 

characters  of,  Teans.,  697. 
volume    relations 

of,  Teans.,  649. 

■  ruthenium  nitrosochloride,  ii,  386. 

sulphate,       crystallography       of, 

Teans.,  641. 

optical  properties  of,  Teans., 

674. 

zinc  haloids,  ii,  45. 

CafPearine,  i,  214. 

Caffeine,     estimation     of,     in     cacao, 

ii,  168. 

■ reactions  for,  ii,  167. 

Cajapin,  i,  264. 
Calcium  acetylide,  i,  313. 

arsenite,  ii,  351. 

carbide,  i,  313. 

carbonate,  solubility  of,  ii,  7. 

chloride,   the    taking    up   of,    by 

plants,  ii,  250. 

• estimation  of,  ii,  332. 

estimation,  volumetric,  of,  ii,  161. 
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Calcium,  magnesium,  ferric,  and  man- 
ganous  phosphates,  separation  of, 
ii,  255. 

oxalate  in  plants,  ii,  65. 

solubility  of,  ii,  7. 

oxide,     action     of     chlorine     on^ 

Teans.,  2. 

and  ammonium  chloride,  in- 
fluence of  moisture  on  the  interaction 
of,  Teans.,  612. 

and  sulphuric  anhydride,  iur 

fluence  of  moisture  on  the  interaction 
of,  Teans.,  611. 

behaviour  of,  at  high  tem- 
peratures, Teans.,  314. 

inertness  of,  Teans.,  1. 

phosphorescence  of,  Teans., 

736. 

oximidosulphonates,  Teans.,  565. 

oxyiodide,  ii,  92. 

phosphate,    action    of    water   on, 

ii,  317. 

assimilation  of,  ii,  324. 

effect  of,  iu  food  on  the  asii 

of  milk,  ii,  246. 

effect   on   the    offspring   of, . 

consumed  during  the  period  of  gesta- 
tion of,  ii,  198. 

salts,   electrical    conductivity    of,, 

ii,  130. 

function  of,  in  the  vegetable- 
organism,  ii,  207. 

• minimum  E.M.F.  required  to 

electrolyse,  ii,  178. 

substitution  of   strontium  for,  as 

plant  food,  ii,  207. 

substitution  of   strontium  for,    in 

the  animal  organism,  ii.  198. 

sucrate,    decomposition    products 

of,  i,  105. 

sulphate,  liemihydrate  of,  ii,  44. 

solubility  of,  ii,  7. 

-         supersaturated   solutions   of, 

ii,  39. 

sulphide,      phosphorescence       of, 

Teans.,  737. 
sulphite,    effect   of,    on    alcoholic 

fermentation,  ii,  61. 
veratrate,     dry     distillation     oi 

i,  34. 
Calcium-chloride-tube,  ii,  329. 
Calorimeter,  new  animal,  ii,  243. 
Cnlorimetry     for     clinical      purposes, 

ii,  142. 
Camphanic      acid,       constitution      of, 

i,  141. 
Camphelenc,  i,  203. 
Camphclic  alcoliol,  i,  203. 

chloride,  i,  203. 

thiocyanatc,  i,  203. 

Camphelylammonium  camphelyldithio- 

carbamate,  i,  203. 
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Campliene,    action   of    chlorine   on,    in 

presence    of    alcoliol,   Peoc,    1894, 

58. 
■ action   of   phosphorus   pentachlo- 

ride  on,  TitANS.,  35,  37. 
< action     of     sulphuric     acid     on, 

i,  612. 

bromo-,  Peoc,  1894,  57. 

chloro-,  Peoc,  1894,  57. 

constitution  of,  i,  421. 

•         from  oil  of  spike,  i,  140. 

from  oil  of  valerian,  i,  140. 

' halogen    derivatives     of,     Peoc, 

1894,  57. 

in  essential  oils,  i,  201. 

phosphorus-derivatives  of,  Teaks., 

35. 
Campheneborneol,     ether    of   inactive, 

i,  612. 
Camphene-borneols,  i,  255. 
a-Camphenephosphonic    acid,    Teans., 

37. 
/3-Camphenephosphonic    acid,   Teans., 

38. 
Camphenephosphonic    acids,  action    of 

halogens    on    the    sodium    salts    of, 

Teans.,  42. 
• action  of  heat  on  the  sodium 

salts  of,  Teans.,  41. 
Camphenes,  constitution  of,  i,  141. 
Camphocarboxjlic  acid,  bromo-,  i,  422. 
— — derivatives  of  ethereal   salts 

of,  i,  202. 

-  ■■■ oxidation  of,  i,  422. 

Campholene,  hydrogenation  of,  i,  254. 

preparation     and     properties    of, 

i,  254. 

Carapholylamine    and    its    acetyl    and 

benzoyl  derivatives,  i,  203. 

nitrite,  i,  203. 

Campholylic  alcohol,  i,  202. 

Oamphor,  action  of  bromine  on,  Peoc, 

1894,  57. 
amido-,  carbamide-derivative  from, 

i,  241. 
constitution  of,  i,  141,  421,  422, 

613. 
' dibromo",   a    new,    Peoc,   1894, 

164. 
preparation   of   sulphonic    deriva- 
tives of,  Peoc,  1894,  163. 
— —  relation     between    the    rotatory 

power  of,  and  the  molecular  weight 

of  certain  solvents,  i,  613. 
/8-Camphoramic  acid,  i,  339. 
Camphor-dei'ivatives,  i,  201. 
Camphor-formula,  Bredt's,  i,  422. 
Camphor-group,  stereoisomerism  in  the, 

i,  421. 
Camphoric  acid,  constitution  of,  i,  141, 

421. 
— —  •—  derivatives  of,  i,  339. 


Camphoric  acid,  formation  of  trimethyl- 

sviccinic  acid  from,  i,  46. 
heat     of     neutralisation    of, 

i,  142. 
product  of  the  oxidation  of, 

i,  615. 
products    of   the    action    of 

fused  potash  on,  Pboc,  1894,  65. 
Camphoric  acids,  isomeric,  comparison 

of  the,  i,  538. 
Camphoric   anhydride,   bromo-,    action 

of  alkalis  on,  i,  615. 
Camphorisoimide  aurochloride,  i,  594. 
Camphoronic     acid,     constitution     of, 

i,  141. 
Camphoroxime,  oxidation  of,  i,  4<5. 
Camphorpinacone,  i,  614. 

acetates  of,  i,  614. 

ethyl  ethers  of,  i,  614. 

methyl  ethers  of,  i,  614. 

propyl  ether  of,  i,  614. 

Camphorquinone,  formation   of,  by  the 

oxidation  of  camphocarboxvlic  acid, 

i,  422. 
Camphorsulphonic      bromide,      Peoc, 

1894,  164. 

bromo-,  Peoc,  1894,  164. 

• dextrorotatory,  Peoc,  1894, 

165. 
chloride,     dextrorotatorv,    Peoc, 

1894,  164. 
Camphylic  acid,  sulplio-,  i,  47. 
Canadine,  i,  479. 
Canaigre  tannin,  i,  88. 
Cancer,  ptomaine  from  urine  in  a  case 

of,  i,  559. 
Cancerine,  i,  559. 
Canfieldite,  a  new  germanium  mineral, 

ii,  18,  458. 
Cannabis  sativa,   composition  of  seeds 

and  etiolated  sprouts  of,  ii,  113,  469. 
Caper-quercitrin,  i,  299. 
Cajjparis  sinnosa,  yellow  colouring  mat- 
ter from  flower  buds  of,  i,  299. 
Capric  acid,  normal,  heat  of  combustion 

of,  i,  225. 
Caproaldehydc,  amido-,  i,  144. 
Caproic  acid,  7^-diisonitroso-,  i,  228. 
Caprylene,   action  of  nitrosyl  chloride 

on,  Teans.,  326. 
Cai'away  seeds,  extracted,  digestibility 

of,  ii,  389. 
Carbamic  acid,  nitro-,  ii,  413. 

hydrazide,  i,  166. 

Carbamide,  condensation  of  /3-dikctone3 

with,  i.  111. 
freezing    point    cf    solutions     of, 

Teans.,  307,  308. 

nitro-,  i,  399. 

Carbamide.     See  also  Urea. 
Carbamides    containing    tertiary  alkyl 

radicles,  method  for  obtaining,  i,  405. 
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Carbamidobcnzylantliranilic  acid,  i,  350. 

Carbamidodinitroplienol,  i,  118. 

Carbamidothioimphthol,  i,  29. 

ethyl  etber,  i,  29. 

Carbanilidocarvoxime,  molecular  rota- 
tory power  of,  ii,  405. 

Carbazide,  i,  166. 

Carbimidotliiophenol,  amido-,  i,  12G. 

nitro-,  i,  125. 

Carbizines,  constitution  of,  i,  305. 

Carbodiphenylimide,  stereoisomerides  of, 
i,  598. 

iS-Carbodiphenylimide,  physical  modifi- 
cation of,  i,  135. 

Carboditolylamide,  stereoisomerides  of, 
i,  598. 

^-Carbodi-jo-tolylimide,  physical  modifi- 
cation of,  i,  135. 

Carbohydrate  from  Boletus  eduUs, 
i,  161. 

Carbohydrates,  crystalline  amido- de- 
rivatives of  the,  i,  221. 

detection  of,  by  means  of  resor- 

cinol,  i,  397. 

formation  of  fat  from,  ii,  391. 

in  urine,  ii,  60. 

of  normal  urine,  ii,  393. 

of  the  fruit  of  the  Kentucky  coffee 

nut  tree,  ii.  111. 

of  yeast,  i,  222. 

soluble    in    water   obtained   from 

malt  and  barley,  i,  106. 

Carbon  and  iron,  chemical  relations  of, 
Teans.,  788. 

bisulphide,  combustion  of,  in  oxy- 
gen, Trans.,  616. 

pure,  preparation  and  pro- 
perties of,  ii,  315. 

• solubility  of  salts  in,  ii,  315. 

• boride,  ii,  279. 

bromosulphide  of,  ii,  91. 

compound,    possible     number    of 

isomerides  of  a,  i,  433. 

estimation  of,  in  steel,  ii,  119. 

hydrogen  and  nitrogen,  simul- 
taneous estimation  of,  ii,  257. 

molecular  changes  of,  accompany- 
ing the  tempering  of  steel,  ii,  420. 

oxy sulphide,  reactions  of,  ii,  367. 

silicide,  ii,  42,  43. 

sulphide,  new,  ii,  90. 

tetrabromide,  new  method  of  pro- 
ducing, Tkaxs.,  262. 

Carbonates,  double,  fusibility  of  iso- 
morphous  mixtures  of,  ii,  179,  223. 

metallic  compounds  of  hydroxyl- 

amine  with,  ii,  45. 

volumetric  separation  of  bicarbon- 

ates  and  hydroxides  from,  ii,  478. 

Carbonic  acid,  hydrazides  of,  i,  166. 

anhydride,    action    of,    on    glass, 

ii,  48. 


Carbonic  anhydride,  action  of,  on  the 
diastatic  ferments  of  the  animal  body, 
ii,  103. 

: and    oxygen,    exchange     of, 

between  plants  and  the  air,  ii,  110. 

and  nitrogen,  thermal  pro- 
perties of  a  mixture  of,  ii,  38. 

' dry,  action  of  dry  ammonia 

on,  ii,  253. 

effect     of,    on      respiration, 

ii,  144. 

estimation  of,  in  beer,  ii,  218. 

estimation  of,  in  presence  of 

soluble  sulphides,  ii,  331. 

formation  of,  by  leaves  after 

removal  from  plants,  ii,  151. 

Carbonic  oxide  and  chlorine,  volume 
changes  during  the  interaction  of, 
ii,  412. 

combination  of,  with  chlorine 

under  the  influence  of  light,  Peoc, 
1894,  165. 

discrimination   of,  from  ole- 

fines,  ii,  296. 

. influence  of,  on  germination, 

ii,  25. 

influence  of  time  on  the  ab- 
sorption of,  by  the  blood,  ii,  244. 

oxidation   of,  in  presence  of 

palladium  asbestos,  ii,  294. 

poisoning  with,  ii,  360. 

Carbonyl-compounds,  refraction  con- 
stants of,  ii,  301. 

Carborundum,  ii,  43. 

analysis  of,  ii,  31. 

Carbotoluidocarvoximes,  molecular  ro- 
tatory powers  of  the,  ii,  405. 

Carboxyamidothiophenol,  i,  126. 

Carboxybenzilehydrazones,  i,  377. 

Carboxyhcemoglobin,  displacement  of 
the  carbonic  oxide  in,  by  oxygen, 
i,  216. 

Carboxymethylhexahydro-o-amidophe- 
nylacetic  acid,  i,  428. 

Carboxyphenylic  methanesulphonate, 
i,  37. 

3-Carboxypyrazolone-4-o-azobenzoic 
acid,  i,  349. 

Carmin,  )8-bromo-,  constitution  of,  i,  94, 
95. 

reactions  of,  i,  94. 

Carminic  acid,  nature  of,  i,  94. 

Carone,  i,  535. 

Caroneoxime,  i,  535. 

Carotene,  instability  of  colouring  matters 
containing,  i,  95. 

Cartilage,  chemical  changes  in,  during 
ossification,  ii,  325. 

Carvacrol,  symmetrical,  synthesis  of, 
i,  575. 

Carveol,  i,  535. 
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Carveolcphcnjlhydrazone,  liydro- 

bromo-,  i,  299. 
Carvole,  hydrobromo-,  i,  297. 

oxidation  products  of,  i,  421. 

Carvoleplienylhydrazone,  i,  299. 
Carvone,  reduction  of,  i,  537. 

tetrabromide,  i,  538. 

Carvone-group,  semicarbazide   com- 

poundo  of,  i,  536. 
Carvone-series,  i,  536. 
Carvotanacetone,  i,  339. 
Carvoxime,  hydrobromo-,  i,  298. 
Caryophyllen     alcohol,     urethane     of, 

i,  538. 

nitrolamine,  i,  538. 

nitrosate,  i,  538. 

Caryophyllene,  i,  538. 

Casein    and    the    organic    phosphorus 

therein,  i,  216. 
behaviour   of   the  phosphorus  in 

the  digestion  of,  ii,  244. 

oxidation  of,  i,  479. 

vegetable,  constitution  of,  i,  215. 

Caseins,  i,  310. 

Caseogen,  i,  310. 

Catechol,   action    of,    on    the    sugars, 

i,  398. 
condensation  of,  with  halogenated 

fatty  acids,  i,  505. 

ketone  from,  i,  73. 

phosphate,  i,  588. 

picrate,  i,  120. 

Catecholchlorophosphine,  secondary, 

i,  588. 
Catecholglycoisoquinoline,  i,  518. 
Catecholglycophenyltriazine,  i,  506. 
Catecholglycotetrahvdroquinoline, 

i,  519. 
Catecholglycotetrabydroquinolinesul- 

phonic  acid,  i,  510,  519. 
Catecholglycothiocyanate,  i,  506. 
Catecholglycotolyltriazine,  i,  506. 
Catecholoxycblorophosphine,  secondary, 

i,  588. 
Catecholphosphine,  tertiary,  i,  588. 
Caustic    liquors     containing     chlorine, 

titration  of,  ii,  67. 
Cell.     See  battery,  galvanic  cell. 
Cell-membrane,  cellulose  from,  i,  107. 
Cell-membranes,  vegetable,  ii,  250. 
crystals  of  calcium  ox- 
alate in,  ii,  65. 
Cell- nucleus,  chemical  nature  of,  ii,  111. 
Cells,    animal,     influence     of     proteid 

nutrition  on  proteid  metabolism  in, 

ii,  58. 
decomposition  of   hydrogen    per- 
oxide by,  ii,  24. 
Cellulose,  crystallisation  of,  i,  107. 

in  caseating  lymph  glands,  ii,  24. 

Cellulose-like  substance  from  the  tissues 

of  fungi,  ii,  425. 


Celluloses,  i,  63. 

and     oxy  celluloses,     atmospheric 

oxidations  of,  Tbans.,  476. 
from     oat     straw     and     esparto, 

i,  354. 

oxy-,  deoxidation  of,  Teans.,  478. 

hydrolysis  of,  Teans.,  478. 

natural;  Teans.,  472  ;  i,  399. 

various,      hydrolysis      of,     with 

different  acids,  i,  64. 

Cement,  Scott's,  ii,  235. 

Cereals,  estimation   of  crude   fibre  in, 

ii,  300. 
Ceric  dichromate,  ii,  139. 
Cerium  dioxide,  behaviour  of,  at  high 

temperatures,  Teans.,  314. 
separation  of,  from  lanthanum  and 

didymium,  ii,  139. 
Cerite,    separation    of    the    oxides   in, 

ii,  47. 
Cerium-group  of   earths,  separation  of 

thorium  from,  by  means  of  potassium 

nitride,  ii,  256. 
Cetylmalonic  acid,  heat  of  combustion 

of,  i,  225. 
Chabasite  from  York  Haven,  York  Co., 

Pa.,  ii,  242. 
Chalcophanite,  identity  of  hydrofrank- 

linite  with,  ii,  458. 
Champacol,  i,  538. 
Charcoal,  wood,  action  of  sulphuric  acid 

on,  i,  217. 
Cheese,      damaged,     ptomaine       from, 

i,  309. 

estimation  of  fat  in,  ii,  300. 

estimation  of  nitrogen  and  proteids 

in,  ii,  76. 
influence  of,   on  intestinal  putre- 
faction, ii,  392. 
Cheltenham,  mineral  waters  of,  Teans., 

772. 
Chemical  action  of  light,  expenditure  of 

energy  equivalent  to,  ii,  275. 
change,  influence  of  moisture  on, 

Teans.,  611. 

influence    of    solvents     on, 

i,  376. 

phases    and   conditions   of, 

ii,  275. 

constitution  and  dielectric  con- 
stants, ii,  374. 

equilibrium  and  dielectric  con- 
stants, ii,  266. 

reaction,   dependence   of,   on   the 

presence  of  water,  i,  35. 

reactions,    use    of     electricity    to 

follow  the  phases  of,  ii,  276. 

Clienopodine,  non-existence  of,  ii,  371. 

CheMopodium  album,  seeds  of,  ii,  363. 

Chenopodium  seed,  detection  of,  in 
flours,  ii,  370. 
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Clierry  laurel  water,  estimation  of 
hydrogen  cyanide  in,  ii,  165. 

Chestnut,  Indian  water-,  composition  of 
the  keroels  of,  ii,  66. 

Chestnut-quercitrin,  i,  299. 

Chinine,  hydrolytic  decom}Dosition  of, 
i,  392. 

Chionanthin,  i,  206. 

Chionanthus  xrirginica,  glucoside  from, 
i,  206. 

Chitaminic  acid,  i,  168. 

Chitaric  acid,  i,  168. 

Chitenine  and  its  salts,  i,  152. 

Chitenol  and  its  salts,  i,  152. 

Chitonic  acid,  i,  167. 

Chitose,  i,  167. 

Chloralic  acid,  i,  105. 

constitution  of,  i,  391^ 

Chloralose,  i,  105,  394. 

Chlorhydrin,  formation  of  ethereal  salts 
of,  i,''465. 

Chlorides,  action  of  aluminium  on, 
ii,  136. 

estimation  of,  in  presence  of  or- 
ganic matter,  ii,  427. 

■ •   influence     of,      on     nitrification, 

ii,  468. 

relation  between  the  precipitation 

of,  by  hydrochloric  acid  and  the  re- 
duction of  the  freezing  point,  ii,  40. 

Chlorine,  action  of,  on  lime,  Teans.,  2. 

and      hydrogen,      influence      of 

moisture  on  the  interaction  of. 
Teaks.,  612. 

atomic  weight  of,  ii,  276,  311. 

bromine  and  iodine,  detection  of, 

in  the  same  mixture,  ii,  66. 
compounds     of,     in     the     urine, 

ii,  247. 

detection  of  traces  of,  ii,  426, 

• liberation  of,  during  the  heating  a 

mixture   of   potassium   chlorate   and 

manganese  peroxide,  Teans.,  202. 
magnetic  rotation  of,  Teans.,  27, 

ii,  77. 
■         preparation  of,  for  laboratory  pur- 
poses, ii,  445. 

separation  of  bromine  from,  ii,  427. 

volume  changes  during  the  action 

of,  on  carbonic  oxide,  ethylene,  and 

hydrogen,  ii,  412. 
Chlorite-group,  ii,  284. 
Chloroarsenian,  ii,  240. 
Ohlorochromates,  ii,  383. 
Chloroform  administered  by  inhalation, 

passage  of,  into  the  urine,  ii,  149. 
decomposition     of,     in     sunlight, 

i,  61. 

presence  of  alcohol  in,  i,  61. 

Clilorophyll,  action  of  alkalis  on,  i,  342. 

action   of   hydrochloric   acid   on, 

i,  341. 


Cholestene,  i,  326. 

action  of  nitrous  acid  on,  i,  327. 

chlorine  and  bromine  derivatives 

of,  i,  326. 

Cholesterol,  i,  326. 

composition  of,  i,  486. 

dichloride,  i,  327. 

dinitro-,  i,  327. 

Cholesterylic  acetate,  i,  486. 

acetate  dichloride,  i,  327. 

butyrate,  i,  486. 

chloride,  action  of  nitrogen  oxides 

on,  i,  327. 

chloride,  nitro-,  i,  327. 

propionate,  i,  486. 

Cholic  acid,  action  of  bromine  on, 
i,  432. 

action    of    nitric    acid    on, 

i,  432. 

Choline,  i,  437. 

condensation  of,  with  hydroxyiso- 

butyric  acid,  i,  437. 

condensation   of,    with    hydroxy- 

valeric  acid,  i,  437. 

Choline  of  triphenylphosphine,  i,  189. 

Chondrodite,  chemical  composition  of, 
ii,  241. 

Chromammonium  compounds,  constitu- 
tion of,  ii,  407. 

Chromates,  action  of  molybdic  acid  on, 
ii,  455. 

Chromic  acid,  separation  of  vanadic 
acid  fx'om,  ii,  163. 

Chromium  ammonium  sulphates,  ii,  95. 

arsenite,  ii,  351. 

carbides,  ii,  453. 

estimation  of,  in   ferrochromium, 

ii,  35,  70,  217. 

estimation    of,    in    steel,   ii,    35, 

217. 

hydroxides,   thermochemistry    of, 

ii,  383. 

iron  carbides,  ii,  452. 

properties  of,  ii,  453. 

separation  of,  from  iron  and  man- 
ganese, ii,  429. 

sulphates,  ii,  95. 

basic,  ii,  382. 

Chromium-bases,  constitution  of,  ii,  50, 

Chromium-compounds,  molecular  trans- 
formation of  some,  ii,  382. 

Chromium-steel,  ii,  452. 

Chromylhydroxide,  sulpho-,  ii,  383. 

Chrysene  and  chrvsofluorene,  i,  336. 

Chrysin,  i,  93,  207. 

dinitro-,  i,  207,  380. 

nitro-,  i,  380. 

Chrysofluorene,  i,  337. 

Chrysophyscin,  i,  541. 

Chrysopykrin,  i,  541. 

Cider-apples,  development  and  matura- 
tion cf,  ii,  225. 
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Cincliine,  hydrolytic  decomposition  of, 
i,  392. 

Cincholeupone,  i,  478,  620. 

Cinchona  alkaloids,  componnds  of,  with 
ethylic  iodide,  i,  391, 

Cinchonidine  and  its  salts,  relation  be- 
tween the  optical  rotatory  power  of, 
i,  99. 

ethiodide,  i,  391. 

hydriodide,  i,  391. 

-         iodoethyl-,  hydriodide,  i,  391. 

' phenyl-OjS-dibromopropionate, 

i,  334. 

Cinchonifine  and  its  derivatives,  i,  351. 

Cinchoninamide,  i,  618. 

Cinchonine,  i,  151. 

— —  action  of  dilute  acetic  acid  on, 
i,  432. 

constitution  of,  i,  431,  432. 

ethiodide,  i,  391. 

■ hydriodide,  i,  391. 

iodoethyl-,  hydriodide,  i,  391. 

phenyl-ajS-dibromopropionate, 

i,  334. 

^-Cinchonine,  i,  262. 

Cinchotine,  i,  628. 

Cinnamaldehyde,  condensation  of,  with 
/3-liydroxy-a-naphthaquinone,TEANS., 
85. 

Cinnamene,  w-nitro-,  action  of  nitrosyl 
chloride  on,  Teans.,  327. 

Cinnamenyl-a-cyanacrylic  acid,  i,  489. 

Cinnamic  acid,  action  of  nitrosyl  chlor- 
ide on,  Teaxs.,  329, 

■ behaviour  of,  towards  micro- 
organisms, i,  230. 

dibromide,   amine    salts   of, 

i,  334. 

resolution   of,   into  its 

optically  active  components,  i,  334. 

— —  dichloride,  optically  active, 

i,  334. 

Cinnamonitrile,  i,  33. 

Cinnamylacrylic  acid,  i,  34. 

Cinnamylacrylonitrile,  i,  34. 

Cinnamyl-o-cyanoacrylic  acid,  i,  34, 

Cinnamyl-o-diphenylsemicarbazide, 
i,  411, 

Cinnamvlideneallylthiosemicarbazide, 
i,  305" 

Cinnamylidenephenylthiosemicarbazide, 
i,  304, 

Citraconic  acid,  conversion  of,  into  mesa- 
conic  acid,  i,  403. 

separation   of    iiaconic    and 

mesaconic  acids  from,  i,  404, 

Citral- series,  compounds  of,  i,  83. 

Citrazinamide,  preparation  of,  from 
ethylic  citrazinate,  Teans.,  29. 

• reduction  of,  with  sodium  amalgam, 

Teans.,  29. 

Citrazinic  acid,  Teaxs,,  28,  828. 


Citrazinic  acid,  conversion  of  diammo- 

nivim  citrate  into,  Trans.,  28, 

dinitro-,  Teans.,  833, 

from  beet  juice,  i,  115. 

nitration  of,  Teans.,  831. 

sulphonation  of,  Teans.,  834. 

Citrazinimide,  action  of  aqueous  potash 

on,  i,  425. 
conversion  of,  into  phenylpyrazo- 

lonecarboxylic  acid,  i,  260. 
Citrazinimidephenylliydrazone,  chloro-, 

i,  260. 
Citrazinyl  alcohol,  Teans.,30. 
Citrazinylhydrobenzom,  Teans.,  31. 
Citric  acid,  and  its  alkali  salts,  i,  362. 
decomposition    of,    by    sun- 
light, i,  323. 
Clinohvimite,  chemical   comj)osition  of 

ii,  241. 
Coagulation  of  the  blood,  ii,  289. 
Coal,  vanadiniferous,  ii,  53. 
Coal-gas,  estimation  of  nitrogen  in, 

ii,  119. 
Cobalt  arsenite,  ii,  351. 

ammonium  chloride,  ii,  17. 

bromoborate,  ii,  448. 

chloroborate,  ii,  414. 

estimation,  electrolytic,  of,  ii,  481, 

— —  estimation  of,  by  Classen's  oxalate 

process,  ii,  482, 

hydrogen  chloride,  ii,  17. 

lithium  chloride,  ii,  17. 

nitro-,  ii,  95, 

potassium  hypophosphate,  ii,  280. 

potential  of,  ii,  374, 

salts,  compounds  of  hydroxlamine 

with,  ii,  187. 

selenate,  basic,  ii,  16. 

separation  of  iron  from,  in  steel 

analyses,  ii,  256, 
separation  of   nickel  from,  ii,  34, 

35, 
Cobaltamine    compounds,    constitution 

of,  ii,  407. 
Cobalt-bases,  constitution  of,  ii,  50, 
Cobalt-compounds,     pure,    preparation 

of,  ii,  134, 
Cobaltosocobaltic   oxide,  behaviour  of, 

at  high  temperatures,  Teans,,  314. 
Cocaine,  m-amido-,  i,  557. 
and   its   derivatives,    physiological 

action  of,  ii,  394, 

o-chloro-,  i,  557, 

hydrochloride,  m.p,  of,  i,  154. 

m-nitro-,  i,  557. 

technical  preparation  of,  from  as- 
sociated alkaloids,  i,  478,  557. 

test  for,  ii,  127. 

c?-Cocaine,  m-amido-,  i,  557. 

o-chloro-,  i,  557. 

m-nitro-,  i,  557. 

f^Cocaineazodimethylaniline,  i,  558. 
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^-Cocaineazodiphenylamine,  i,  558. 

cZ-Cocaineazo-a-naphthylatuine,  i,  558. 

f?-Cocainecarbamide,  i,  558. 

f^Cocainepllenyltlliocarbamide,  i,  558. 

f^-Cocainetliiocarbamide,  i,  558. 

Cocaineurethane,  i,  557. 

^-Cocaineurethane,  i,  558. 

Cochineal,  colouring  matters  of,  i,  94. 

Cocoa-nut  meal,  digestibility  of,  ii,  389. 

Codeine,  i,  431. 

methiodide,  i,  431. 

Coffee-niit  tree,  Kentucky,  carbohy- 
drates of  the  fruit  of,  ii.  111. 

Coffee  tree,  ash  constituents  of  the, 
ii,  207. 

Colorimeter  with  Lummer-Brodhun 
double  prism,  ii,  158. 

Colour  of  salts  in  solution,  ii,  376. 

the  origin  of,  Peoc,  1893,  206. 

Colouring  matter  from  vine  leaves, 
i,  258. 

Colouring  principles  of  Yeniilago  ma- 
draspatana,  TEA^^s.,  923. 

Compressibility  and  thermal  expansion 
of  solutions,  ii,  224. 

Conchinine  phenyl-a,'3-dibromopropio* 
nate,  i,  334. 

Condensations,  anomalous,  i,  403. 

Condenser  with  internal  circulation, 
ii,  231. 

Condensers,  commutator  for,  ii,  231. 

improvements  in,  ii,  134. 

Conductivity.  See  Electrical  Conduc- 
tivity. 

Coniferin,  hydrolysis  of,  i,  564. 

Coniine,  i,  627. 

and  its  compounds,  i,  388. 

and  its  salts,  i,  471. 

rotatory  power  of,  i,  262. 

extraction  of,  from  hemlock  seeds, 

ii,  388. 

pure,  i,  307. 

J-Coniine  and  its  salts,  i,  627. 

rotatory  power  of,  i,  307  ;  ii,  337. 

Conium  alkaloids,  i,  627. 

Connective  tissue,  ground  substance  of, 
ii,  357. 

Contrayervine,  i,  264. 

Convolvulin,  i,  540. 

Convolvulinic  acid,  i,  540. 

Convolvulinol,  i,  540. 

Copper  acetate,  blue,  prepai-atiou  of, 
i,  356. 

action  of  copper  sulphate  and  sul- 
phuric acid  on,  ii,  318. 

ammonium  acetochloride,  i,  113. 

chlorides,  ii,  17. 

analysis  of,  ii,  297,  298. 

■— —  and  zinc  sulphates,  electrolysis  of 
mixtures  of,  ii,  406. 

arsenite,  ii,  350. 

bromide,  ii,  352. 


Copper  bromide,  absorption  spectra  of, 
ii,  304. 

absorption  spectra  of  solu- 
tions of,  in  hydrobromic  acid,  ii,  373. 

hydrobromide  of,  ii,  418. 

chloride,     solubility     curves    for, 

ii,  443. 

solutions,  colour  and  electri- 
cal conductivity  of,  ii,  47. 

electrical    conductivity 

of,  ii,  80. 

electrochemical      equivalent      of, 

ii,  37. 

electrolysis  of,  in  a  vacuum,  li,  305, 

estimation,  colorimetric,  of  minute 

quantities  of,  ii,  481. 

estimation,  electrolytic,  of,  ii,  481, 

estimation,  electrolytic,  of,  in  in- 
vert sugar  estimations,  ii,  254. 

estimation  of  arsenic  in,  ii,  330. 

estimation  of,  as  cuprous  sulphide, 

ii,  31. 

estimation  of  by  precipitation  with 

hydrogen  peroxide,  ii,  32. 

estimation,    volumetric,    of,    with 

sodium  sulphide,  ii,  120. 

hydride,  reactions  of,  ii,  237. 

hydrogen  chloride,  ii,  17. 

hydroxide,  degree   of    affinity  of, 

ii,  229. 

in  various  parts  of  the  vine,  ii,  1 54. 

lithium  chloride,  ii,  17. 

native, action  of  potassium  cyanide 

on,  ii,  417. 

from  Yunnan,  ii,  98. 

nitrate,  use  of  in  the  voltameter, 

ii,  37. 

' oxide,  hydrate  and  soluble  hydrogel 

of,  ii,  191. 

phyllocyanatc,    detection    of,     in. 

green  preserves,  ii,  170. 

potassium  bromide,  a  red,  ii,  418. 

chloride,  ii,  17. 

hypophosphate,  ii,  280. 

potential  of,  ii,  374. 

salts,  reaction  for,  ii,  480. 

selenate,  basic,  ii,  16. 

separation  of  arsenic,  antimony,  or 

tin  from,  by  electrolysis,  ii,  121. 

separation  of  bismuth  from,  ii,  70, 

71. 

separation  of  cadmium  from,  by 

the  iodide  method,  ii,  68. 

separation  of  iron  from,  ii,  34. 

separation  of  lead  from,  ii,  332. 

separation  of  lead  from,  by  electro- 
lysis, ii,  120. 

sulphate,  assay  of,  ii,  68. 

test  for,  ii,  430. 

— ^  true  atomic  weight  of,  ii,  47. 

Copper.     See  also  Cuprous. 

Copper-cadmium,  ii,  236. 
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Copper-glance,  action  of  potassium  cya- 

"iiide  on,  ii,  417. 
Copper- pyrites,    action     of     potassium 

cyanide  on,  ii,  417. 
Copper-silver  couple,  action  of   strong 

acids  on,  Pkoc,  1894,  84. 
Copper-tin,  ii,  236. 
Copper-zinc,  ii,  235. 
Cordierite  in  an  eruptive  rock  of  Soutli 

Africa,  ii,  100. 
Cornea,  chemistry  of  the,  ii,  22. 
Cornea-mucoid,  ii,  22. 
Cornutine,  i,  630. 
Corybulbine,  i,  100. 
Corydalic  acid,  Trans.,  62. 
Corydaline.     Part  III.     Teaxs.,  57. 

and  its  salts,  i,  100. 

distillation    of,    with    zinc     dust, 

Teans.,  65. 
oxidation  of,  with  potassium  per- 
manganate. Trans.,  57. 
Corydalinic  acid,  Teans.,  59. 
action  of  hydrogen  iodide  on, 

Teans.,  62. 
CorydaHs  cava,  alkaloids  of  the  roots  of, 

i,'  100. 
Coto-bark,    crystalline    constituents    of, 

i,  380. 

constituents  of,  i,  94. 

true,  a  constituent  of,  i,  300. 

Coto'in,  constitution  of,  i,  255. 

dibromo-,  i,  255. 

formula  of,  i,  380. 

Cotoinoxime,  i,  255. 

Cotton  plant,  composition  of,  ii,  362. 

Cotton -seed      meal,      digestibility      of, 

ii,  389. 
oil,    detection    of,    in    lard, 

ii,  335. 
Coumalinic     acid,     pyrazolones     from, 

i,  350. 
Coumarin,  amido-,  and  its  derivatives, 

i,  505. 
Coumarone,  new  synthesis  of,  i,  130. 

refraction  constants  of,  i,  520. 

Coumazone,   thio-,  conversion   of,   into 

thioquinazolines,  i,  476. 
Coumotliiazone,  derivatives  of,  i,  622. 

• thio-,  i,  622. 

Cows    at    grass,  results  of   feeding,  on 

meal,  ii,  59. 
Creosol  picrate,  i,  120. 
Creosotes  from  beech  tar  and  oak  tar, 

i,  508,  575. 
Cresol,  dibromonitro-,  i,  19. 

estimation  of,  ii,  121. 

heat  of  fusion  of,  ii,  439. 

o-Cresol,  m-nitro-,  i,  18. 

picrate,  i,  119. 

Cresol  coumarin  8,  synthesis  of,  i,  289. 
Cresols,      amido-      and      bromamido-, 

i,  504. 


Cresols,  melting  and  boiling  points  of, 

i,  449. 
^-Cresylic  methanesulphonate,  i,  37. 

sodiumsulphonate,  i,  37. 

w-Cresylmeconin,  i,  601. 

m-Cresylphthalide,  i,  601. 

Critical  coefficient,  relation  of,  to 


th 


formula  -^,  ii,  173. 

d 


point,    state  of   matter   near   the, 

ii,  81. 

pressures  in  homologous  series  of 

carbon  compounds,  ii,  82. 

temperatures,   determinations   of, 

by  means  of  the  critical  index  of  re- 
fraction, ii,  339. 

Croceocobalt  salts,  ii,  50. 

Crocetin,  sugar  from,  i,  340. 

Croconic  acid,  potassium  salt  of,  refrac- 
tion constants  of,  ii,  301. 

Crotonic  acid,  action  of  nitrosyl  chloride 
on,  Teans.,  328. 

heat  of  fusion  of,  ii,  439. 

Crotonolactone,  a-bromo-,  i,  320. 

j3-bromo-,  i,  319. 

/3-chloro-,  i,  321. 

a)8-dibromo-,  i,  319. 

oj8-dichloro-,  i,  321. 

o-iodo-/3-bromo-,  i,  320. 

o-iodo-i3-chloro-,  i,  321. 

Crygtallogi-aphical  characters  of  iso- 
morphous  salts,  connection  between 
the  atomic  weight  of  contained  metals 
and  the,  Teans.,  628. 

Crystals,  mixed,  solubility  of,  ii,  84. 

Crjoscopic  behaviour  of  substances  of 
similar  constitution  to  the  solvent, 
i,  157. 

determinations,    Loomis'     method 

for,  ii,  228. 

molecular  weight  ■  determinations 

in  benzene,  ii,  133. 

Cryoscopy  of  the  hydrate,  H2S04,HoO, 
ii,  228. 

Crystalline  substances,  volume  theory 
of,  ii,  181. 

structure,  ii,  277. 

Crystallisation  of  superfused  liquids, 
rate  of,  ii,  84. 

Cucnmis  utilisshnus,  presence  of  vege- 
table trypsin  in  the  fruit  of,  ii,  63. 

Cumic  acid,  chlorobromo-,  i,  18. 

Cuminaldehyde,  action  of  benzoylpipe- 
ridine  on,  i,  550. 

condensation  of,  with  iS-hydroxy-a- 

naphthaquinone,  Teans.,  85. 

Cuminoyl-)8-ethylbenzoylformoin,  i,  286, 

Cuminoyl-i8-raethylbenzoylformoin, 
i,  287. 

w-Cumylbenzaldoxime,  i,  511. 

Cumylene  diazosulphide,  i,  125. 

Cuprammonium  acetobromide,  i,  113. 
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Cuprammonium  acetoclilorides,  i,  113. 

double  salts,  i,  113. 

Cupreine,  physiological  action  of,  ii,  425. 
Cuprous  iodide,  solubility  of,  ii,  7. 

oxide,  preparation  of,  ii,  93. 

selenide,   specific  heat  and  latent 

heat  of  change  of  state  of,  ii,  306. 
oulphide,  specific  heat  and  latent 

heat  of  change  of  state  of,  ii,  306. 

thiocyanate,  solubility  of,  ii,  7. 

Cyanacetic  acid,  condensation  of  aroma- 
tic aldehydes  with,  i,  32. 
deriyatiyes  of  ethereal  salts 

of,  i,  317. 
CyanacetO'/j-amidophenetoil,  i,  516. 
Cyanacetoanisidine,  i,  516. 
"  Cyanacetophenocoll,"  i,  516. 
Cyanacetophenone,  action  of  hydroxyl- 

amine  on,  i,  384. 
Cyanacetylacetylhydrazine,  i,  272. 
Cyanacetylbenzenesulphonylhydrazine, 

i,  272. 
Cyanacetylbenzylidenehydrazine,  i,  272. 
Cyanacetylhydrazine,  i,  272. 
Cyanacetyl-o-hydroxybenzylidenehy- 

drazine,  i,  272. 
Cyanacetylisopropylhydrazine,  i,  272. 
Cyanamidrazone,  i,  24. 
Cyanides,  compounds  of  aldehydes  with, 

i,  488. 

estimation  of,  in  gas  refuse,  ii,  36. 

production  of,  i,  394. 

Cyanisopropylphenyltriazole,  i,  513. 
jp-Cyanobenzaldehyde    and    its   oximes, 

i,  331. 
o-Cyanobenzyl-a-diraethylhomophthal- 

imide,  i,  603. 
o-Cyanobenzylic  cyanide,  i,  279,  629. 

basic  substance  from,  i,  280. 

Cyanocampholic  acid,  i,  202. 
Cyanocamphor,  deriyatiyes  of,  i,  202. 
Cyanocarbimidothiophenol,  i,  126. 
a-Cyanocinnamic   acid,    deriyatiyes    of, 

i,  33. 

w-nitro-,  i,  34. 

o-nitro-,  i,  34. 

j!?-nitro-,  i,  34. 

Cyanocoumarin,  i,  489. 
j3-Cvanodi-a-isobutyrylphenvlhydrazine, 

i,  512. 
€w-Cyano-)8-ethoxyallylbenzene,  i,  279. 
Cyanogen,   action   of,   on   hydrazine, 

i,  149. 
flame,  structure  and  chemistry  of 

the.  Trans.,  603. 
Cyanogen-series,    isomerism    in    the, 

i,  266. 
^j-Cyano-m-hydroxybenzylic    alcohol, 

i,  575. 
j8-Cyano-a-ketodihydroquinoline, 

■   145. 


;8-Cyanolepidine,  i,  144. 
)8-Cyano-a-methylpseudocarbostyril, 

^-Cyano-m-nitrobenzylic  alcohol,  i,  575. 

^-Cyano-o-nitrobenzylic  alcohol,  i,  575. 

Cyanophenylhydrazines,  constitution  of, 
i,  23. 

Cyanophenylisocoumarin,  i,  279. 

)8-Cyanopropionic  acid,  attempts  to  pre- 
pare, i,  443. 

Cyanopseudocarbostyril,  i,  145. 

^-Cyanotoluene,  i,  574. 

Cyanuric  chloride,  action  of  ethylic 
sodiomalonate  on,  i,  229. 

Cyclohexamethylcarboxylic  acids,  iso- 
meric, i,  244. 

Cycloid  systems,  constitution  of,  i,  474. 

Cyclolinalolene,  i,  612. 

Cymene,  action  of  sulphuryl  chloride 
on,  i,  133. 

^-chlorobromo-   and  its  oxidation 

products,  i,  17. 

diketone  from,  i,  135. 

Cystin,  estimation  of,  ii,  403. 

Cytisine,  action  of  bromine  on,  i,  558. 

and  its  deriyatiyes,  i,  558. 

nitronitroso-,  i,  559. 

Cytojslasm,  chemical  nature  of,  ii.  111. 

Cytosine,  i,  631. 


D. 


Datiscetin,  i,  143. 

action  of  bromine  on,  i,  310. 

Datiscin  and  its  decomposition  pro- 
ducts, i,  142. 

sugar  from,  i,  340. 

Decahydroquinoline,  i,  427. 

a-Decanaphthene,  i,  160. 

chloro-derivatiyes  of,  i,  160. 

Decanaphthylene,  i,  160. 

Dehydracetic  acid,  pyrazolones  from, 
i,  350. 

salts  of.  Trans.,  254. 

Dehydrocholic  acid,  bromo-,  i,  432. 

Dehydroditetramethyliretol,  i,  49. 

Dehydroirene,  i,  82. 

Dehydromucic  acid  from  5-methylpyro- 
mucic  acid,  i,  442. 

Dehydrospai'teine,  i,  150. 

Density  of  a  saline  solution  and  the 
molecular  weight  of  a  dissohed  salt, 
relation  between,  ii,  441. 

of    dilute    aqueous    solutions, 

ii,  441. 

Deoxyaniso'inoxime,  i,  508. 

Deoxybenzoin,  o-nitro-,  i,  40. 

Deoxybenzoinoiime,  ^^-nitro-,  i,  40. 

Deoxyphenetoin,  i,  508. 
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Deoxyphenetoinoxime,  i,  508. 
Dermatol,  i,  417. 

Desmotroposantoninic  acid,  i,  205. 
Deviation,  molecular,  of   ethereal  salts 

of  actiye  diacetylglyceric  acid,  Trans., 

750. 
Pextrins,  constitutions  of,  i,  107. 
Dextrose.     See  Grlucose. 
Diabase  from  Eio  de  Janeiro,  ii,  101. 
Diabetes,    excretion    of    nitrogen   in, 

ii,  149. 

levulose  in,  ii,  289. 

— —  mellitus,  respiration   in   cases    of, 

ii,  423. 

pliloridzin,  ii,  468. 

Diacetanilide,  i,  77,  181,  285. 

p-hvomo-,  i,  286. 

^-chloro-,  i,  513. 

7«-nitro-,  i,  513. 

Diacetonamine,  carbamide-deriratiTes 

of,  i,  170. 

derivatives  of,  356. 

Diacetonecamphelylcarbamide,  i,  203. 
Diacetonedithiocarbaniic  acid,  i,  356. 
Diacetonephenylthiocarbamide,  i,  170. 
Diacetonethiocarbamide,  i,  356. 
Diacetonethiosemicarbazide,  i,  356. 
Diacetosuccinic  acid,  i,  361. 
Diaceto-o-toluidide,  i,  77. 
Diaceto-/*-toluidide,  i,  77. 
3  :  3-Diacetoxydiphenyl,  i,  598. 
Diacet;yl,    refraction    constants    of, 

ii,  301. 
Diacetylacetone,  ditbio-,  i,  209. 
Diacetyladipic  acids.  Trans.,  1016. 
Diacetylallylamine,  i,  76. 
Diacetylamidophenylcarbamide,  i,  236. 
Diacetylamidrazone,  i,  98. 
jL>-Diacetylbenzene,  i,  589. 
Diacetylbenzoylformoin,  i,  287. 
Diacetyl-/3-benzylliydroxylamine,  i,  24. 
Diacetylbromaniline,  i,  179. 
Diacetylbromotoluidine,  i,  179. 
Diacetylbutanetetracarboxylic  acid, 

Trans.,  1014. 
Diacetylcarvacrylamine,  i,  537. 
Diacetylchrysin,  i,  93. 
v/z-Diacetylcyanobenzylic  cyanide,  i,  279. 
Diacetyldibenzenylliydrazidine,  i,  386. 
Diacetyldibromaniline,  i,  179. 
Diacetyldibromo-wi-phenylenediamine, 

i,  181. 
Diacetyldibromotoluidine,  i,  180. 
Diacetyldiethyldiamidoethoxybenzene, 

i,  22. 
Diacetyldiethyidiaraidohydroxybenzene, 

i,  22. 
Diacetyl-a-diisonitrosoanetboil,  i,  72. 

bromo-,  i,  73. 

Diacetyl-/3-diisonitro6oanetlioil,  i,  73. 
bromo-,  i,  73. 


1:2:3:  4-Diacetyldimethylisopyrazo- 

lone,  i,  622. 
Diacetyldinitraniline,  i,  180. 
Diacetyldinitroclirysin,  i,  207. 
Diacetyldinitrotoluidine,  i,  180. 
Diacetylglyceric  acid,  active,  the  maxi- 
mum molecular  deviation  in  tlie  series 

of  the  ethereal  salts  of.  Trans.,  750. 
— — influence  of  temperature  on 

the  rotatory  power  of  ethereal  salts 

of,  Trans.,  765. 
l-Diacetylhexahydrobenzo-3  :  4-di- 

pyrazolone,  i,  260. 
a-Diacetyl'/S-hydroxypropylene,  i,  31. 
Diacetylimidophenolphthale'in,  i,  295. 
Diacetylirigenin,  i,  47. 
Diacetylisosaccliaric  acid,  i.  167. 
2  :  3-Diacetylnaphthylenediamine, 

i,  336. 
2  :  3'-Diacetylnaphthylenediamine, 

i,  139. 
Diacetylnitraniline,  i,  180. 
Diacetylnitrobromotoluidine,  i,  180, 
Diacetylnitrotoluidine,  i,  180. 
Diacetylnorisosaccharic  acid,  i,  167. 
Diacetylnormethylopiazone,  i,  429. 
Diacetylpentaglycol,  i,  353. 
Diacetylphenylisodihydrotetrazine, 

i,  387. 
1:2:  3-Diacetylphenylisopyrazolone, 

i,  622. 
Diacetylpropanondiphenylhydrazone, 

i,  184. 
2  :  5-Diacetylpyrroline,  i,  110. 
Diacetylresorcinol,  action  of  sulphuryl 

chloride  on,  i,  368. 
Diacetyltartaric  di-a-naphthalide,  i,  515. 
Diacetyltartaric  di-/3-naphthalide,  i,  515. 
Diacetyltartranilide,  i,  514. 
Diacetyl-a-tetrahydrodiphenvlquinoxa- 

line,  i,  624. 
Diacetyl-/3-tetrahydrodiphenylqainoxa- 

line,  i,  624. 
Diacetyltribromaniline,  i,  180. 
Diacetyltribromo-«i-phenylenediamine, 

i,  181. 
Diallyl,  action  of  bromine  on,  i,  482. 
molecular  volume  and   refraction 

constants  of,  i,  366. 
Diallyloxalic  acid,  oxidation  of,  i,  115. 
Diamido-orthophosphoric  acid,  ii,  188. 
Diamidotrihydroxyphosphoric  acid, 

ii,  188. 
Diamidrazone,  i,  24. 
Diamines,  ortho-,  action  of  anhydrides 

of  bibasic  acids  on,  i,  375. 
ortho-  and  para-,  action  of  chlorine 

on,  i,  234. 
Diamond,  action  of  the  electric  arc  on, 

ii,  42. 
artificial  preparation  of,  ii,  189. 
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Diamond  as  the  standard  for  the  deter- 
mination of  atomic  weights,  ii,  87. 

Diamonds,  occui'rence  of,  in  meteorites, 
ii,  195. 

Dianilidohippuroflavin,  i,  55. 

Dianilidophosphoric  acid,  i,  589. 

Dianilidophosphoric  o-toluidide,  i,  589. 

_p-toluidide,  i,  589. 

Dianilidosuccinic  acid,  formation  of  in- 
digo from,  i,  466. 

Dianilineoxychlorophosphine,  i,  589. 

Dianilineperbromomethylcjanidine, 
i,  562. 

Dianisylchlorethylene,  i,  507. 

Dianisyldichlorethane,  i,  507. 

Dianisylhydroxyethane,  i,  508. 

Diastase,  action  of,  on  starch,  i,  5,  107. 

■ preparation  of,  ii,  83. 

rotatory  power  of,  ii,  3. 

Diastatic  ferment  of  the  liver,  ii,  359. 

presence  of  a,  in  green  leaves, 

ii,  109. 

ferments   of    the    animal    body, 

action    of     carbonic    anhydride    on, 
ii,  103. 

Diazimidobenzene,  i,  127. 

Diazoacetates,  ethereal,  action  of,  on 
ethereal  salts  of  unsaturated  acids, 
i,  346,  347. 

Diazoacetonitriie,  i,  162. 

Diazo-acids,  isodiazo-compounds,  and 
nitrosamines,  relationships  between, 
i,  369. 

^-Diazoamidoazoxybenzene,  i,  459. 

Diazoamidobenzene,  i,  581. 

^-dinitro,  i,  581. 

• reduction  of,  i,  458. 

sodium  derivative  of,  i,  581. 

tetrachloro-,  i,  22,  330. 

•vj/w-Diazoamidobenzene,  i,  580. 

Diazoamido-compounds,  stereoisoraeric, 
i,  459,  580. 

j9-Diazoamidodiazodihydroxybenzene, 
i,  459. 

.9y»-Diazoamido-j9-toluene,  i,  580. 

Diazobenzene,  action  of,  on  acetalde- 
hyde,  pyruvic  acid,  and  pyruvic- 
hydrazone,  i,  182. 

• action    of,    on     acetonecarboxylic 

acid,  i,  184. 

action  of,  on  ammonia,  i,  329. 

action  of,  on  nitromethane,  i,  183. 

action  of  salts  of,  on  mcthylic  and 

ethylic  alcohols,  i,  329. 

chloride  and  its  homologues,  ac- 
tion of,  on  ethylic  cyanacetate,  i,  369. 

■ methyl  ether,  jo-nitro-,  i,  283. 

nature  of,  i,  282. 

^-nitro-,  and  its  derivatives,  i,  282. 

• perbromide,  action  of  aqueous  soda 

on,  i,  412. 

potassium-derivative  of,  i,  237. 


Diazobenzene  potassium  sulphate,  two 

isomeric  forms  of,  i,  597. 
Diazobenzenimides,    decomposition     of 

substituted,  i,  184. 
Diazobenzylic    alcohol     hydrogen    sul- 
phate, i,  369. 
Diazo-compounds,  i,  237,  329. 

aromatic,  i,  282. 

isomerism  of,  i,  295. 

stereoisomerism    of,    i,    453, 

580. 
4-Diazodiphenylehloride,  4'-amido, 

i,  597. 
Diazoethane,  i,  438. 
Diazomethane,  i,  438. 
^-Diazonaphthalenes,  nitro-,  i,  605. 
Diazo-)3-naphtholcarboxylic  acid,  i,  138. 
Diazosemicarbazide  nitrate,  i,  166, 
Diazosulphides,  i,  123. 
Diazotising  process,  i,  511. 
Dibenzamidodianilidosuccinic  acid,  i,  56. 
Dibenzanilide,  i,  77. 
Dibenzenesulplionehydrazine,  i,  291. 
Dibenzenylhydrazidine,  i,  386. 

action  of  nitrous  acid  on,  i,  386. 

Dibenzenylisazoxime,  i,  387. 
Dibenzhydroximic  acid,  i,  585. 

constitution  of,  i,  127. 

Dibenzile,  amido-,  i,  136. 
Dibenzilecarbamide,  i,  136. 
Dibenzimidine,  i,  388. 
Dibenzoylacetone,  i,  32. 
Dibenzoylacetylacetone,  i,  32. 
Dibenzoylamidoethyloi-thanisidine, 

i,  328. 
Dibenzoylazoxazole,  i,  26. 
Dibenzoyl-/3-benzylhydroxylamine,  i,  24. 
Dibenzovldiamide,   physiological  action 

of,  ii,  394. 
Dibenzoyldiamidopropionic  acid,  i,  439. 
Dibenzoyl-3  :  5-dimethylpyrazole,  i,  302. 
Dibenzoylgentisin,  i,  340. 
Dibenzoylhydrazidoacetal,  i,  169. 
Dibenzoyl-o-hydroxydipheny  lamina, 

i,  511. 
Dibenzoylirigenin,  i,  47. 
Dibenzoyloxamidedioxime,  i,  571. 
Dibenzoyloxystilbene,  i,  129. 
jS-Dibenzoyloxystilbene,  i,  129. 
j>>-Dibenzoyloxy8tilbene,  i,  130. 
Dibenzoylpentaglycol,  i,  353. 
Dibenzoylphloro^ucinol  trimothyl  ether, 

i,  409. 
3  :  5-Dibenzoylpyridine,  i,  550. 
3  :  5-Dibenzoylpyridine-m-dicarboxylic 

acid,  i,  551. 
3  :  5-Dibenzoylpyridine-ji?-dicarboxylic 

acid,  i,  551. 
Dibenzoylrottlerin,  i,  301. 
Dibcnzoylsalicylaldoxime,  i,  27. 
Dibcnzoyltartaric  di-a-naphthalidc, 

i,  515. 
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Dibenzoyltai'taric  di-^-naphthalide, 

i,  515. 
Dibenzyl  ketone,  action  of  ethylic  oxa- 
late on,  i,  378. 
Dibenzylacetic  acid,  o-dinitro-,  i,  626. 

o^^-dinitro-,  i,  626. 

Dibenzyladenine,  i,  212. 
Dibenzjladipic  acids,  Tkans.,  1021. 
Dibenzylallylamine,  o-dianiido-,  i,  20. 

o-dinitro-,  i,  20. 

Dibenzylaniine,  o-amido-,  i,  146. 
Dibenzylbutanetetracarboxylic     acid, 

Teans.,  1019. 
Dibenzvl-ay-diacipiperazine,       Teans., 

190." 
Dibenzylethylamine,  o-diamido-,  i,  20. 

o-dinitro-,  i,  20. 

Dibenzylideneacetone,  action  of  ethylic 

acetomalonate  on,  i,  528. 
3  :  5-Dibenzylidenediamidopyrazole, 

i,  273. 
Dibenzylidenedulcitol,  i,  396. 
Dibenzylideneerythritol,  i,  396. 
Dibenzylisobutylamine,  o-diamido-,  i,  20. 

o-dinitro-,  i,  20. 

Dibenzvllophinium      chloride,      Pboc, 

1894,  49. 
Dibenzylmethylainine,  o-diamido-,  i,  20. 
Dibenzyl  propylamine,  o-diamido-,  i,  20. 

o-dinitro-,  i,  20. 

3  :  5-Dibenzylpyridine,  i,  549. 

p-nmido-,  i,  550. 

^^-dinitro-,  i,  55'^. 

Dibenzylpyridine,  position  of  the  benzyl- 
group  in,  i,  550. 
Dibenzylsalicylaldoxime,  i,  27. 
Dibenzyl-o-toluidine,  o-dinitro-,  i,  20. 
Dibenzyl-o-o-triciirboxylimide,  i,  603, 
Dibiphenylene-ethane,  i,  43. 
Dibornyl,'  i,  202. 
Pibutylbenzene,  tertiary,  and  its  dinitro- 

derivative,  i,  446. 
Dibutylbenzenesulphonic   acid,   barium 

salt  of,  i,  446. 
Dibutyltoluene  and  its  trinitro-deriva- 

tive,  i,  446. 
Dicamphelylthiocarbamide,  i,  203. 
Dicampholene,  i,  254. 
Dicamphoquinone,  i,  201. 
Dicamphoquinonehydrazone,  i,  202. 
Dicamphory],  i,  202. 
Dicarbotetracarboxylic  acid,  phenylhy- 

drazide  of,  i,  14. 
Dicarboxyditolylsiilphone,  i,  132. 
Dicarboxylic   acid   from  santonic  acid, 

i,  205. 
Dichlorhydrin,   formation    of    ethereal 

salts  of,  i,  465. 
Dicinnamenedisulphonic  acid,  i,  420. 
Dicodeine  ethylene  bromide,  i,  431. 

chloride,  i,  431. 

Dicotoin,  nature  of,  i,  381. 


Dicresylic  anilidophosphate,  i,  588. 

o-toluidophosphate,  i,  589, 

jp-toluidophosphate,  i,  589. 

Dicyanacetylhydrazine,        symmetrical, 
i,  273. 

Dicyanides   of   bimolecular   acids,  con- 
stitution of,  i,  14. 

/3-Dicyan-o-isobutyrylphenylliydrazine, 
i,  513. 

4  :  4'-Dicyanodiphenylmethane,  i,  600. 

oa-Dicyano-)3-ethoxybutenylbenzene, 
i,  619. 

oa-Dicyano-^-ethoxystilbene,  i,  279. 

oa-Dicyano-/3-hydroxy8tilbene,  i,  279. 

Dicyanomesitylene,  amido-,  i,  278. 

nitro-,  i,  278. 

oa-Dicyano-/3-metlioxybutenylbenzene, 
i,  619. 

oa-Dicyano-)8-methoxystilbene,  i,  279. 

Dicyanophenylhydrazine,     constitution 
of,  i,  58. 

Didymium,  oxide,  behaviour  of,  at  high 
temperatures,  Trans.,  314, 

separation  of  cerium  from,  ii,  139. 

Dielectric  constants  and  chemical  con- 
stitution, ii,  374. 

and   chemical   equilibrium, 

ii,  266. 

determination  of,  ii,  437. 

Dieosin,  i,  38. 

Dietetic   value   of    different    kinds    of 

bread,  ii,  245. 
Diethoxyacetophenone,  i,  521. 
Diethoxyphenyl-o-diamidonaphthalene, 

i,  607. 
Diethoxyphenylmalonamide,  i,  516. 
Diethoxyphenylnaphthostilbazonium 

chloride,  i,  607. 
j9-Diethoxystilbene,  i,  508. 
_p-Diethoxytolane,  i,  508. 
Diethylacetic  acid,  heat  of  combustion 

of,  i,  225. 
Diethyladipic  acids,  Teans.,  1009. 
Diethylamidobenzoylbenzoic  acid,  i,  603. 
1:3:  5-Diethylamidohydroxvbenzene, 

i,  22. 
Diethylaniline,      mercurv      derivatives 

from,  i,  249. 
Diethylanilinephthalein,  i,  603. 
a/8-Diethylbenzoylformoin,  i,  287. 
Diethylbenzoylmethane,  i,  134. 
Diethylbromonitroresorcinol,  i,  121. 
Diethylbutanetetracarboxylic   acid, 

Trans.,  1007. 
Diethylcarbinamine,  i,  65. 
Diethylhypoxanthino  ethiodide,  i,  212. 
Diethylic  anilidophosphate,  i,  588. 
benziledihydrazone-^>-dicarboxyl- 

ate,  i,  377. 

butanetetracarboxylate,  i,  363. 

diacetylisosaccharate,  i,  167. 

isosaccharate,  i,  167. 
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Diethyllc  niethenyldlacetoacetate,  i,  67. 
5-metliyl-l  :  3-diketocycloliexane- 

4  :  6-dicarboxylate,  i,  577. 

norisosaccharate,  i,  167. 

phenylimidocarbonate,  i,  408. 

— —  sodiosuccinosuccinate,    action     of 

ethylic  cMoro-formate  on,  i,  67. 
sviccinosuccinate,    derivatiyes     of, 

i,67. 

tetracetylnorisosaccliarate,  i,  167. 

o-toluidopliospliate,  i,  589. 

j;?-toluidophospliate,  i,  589. 

Diethylmalonic  acid,  heat  of  combustion 

of,  i,  225. 
Dietliylprotocatechuie  acid,  dry  distilla- 
tion of  the  calcium,  salt  of,  i,  527. 
Diethyltrinitrophloroglucinol,  i,  121. 
Diets,  various,  effect  of,  on  respiratory 

exchange,  ii,  102. 
Diffusion,  rate  of,  of  some  electrolytes 

in  alcohol,  ii,  308,  344. 
Difluorescem,  i,  38. 
Diformazyl,  i,  127. 

relations  of,  to  amidrazone,  i,  127. 

Diformylethanehydrazoethane,  i,  569. 
Diformylhydrazine,  salts  of,  i,  568. 
Digestibility   of   foods,    estimation    of, 

ii,  390. 
of  normal  oats  and  of  oats  heated 

to  100°,  ii,  286. 

of  various  grains,  ii,  209,  389. 

of  various  grains,  meals,  and  cakes, 

ii,  389. 
Digestion,  acid,  in  protozoa,  ii,  356. 
gastric,  action  of   different    acids 

on,  ii,  462. 
gastric,  influence  of  chloroform  on 

artificial,  ii,  104. 
of  casein,  behaviour  of  phosphorus 

in  the,  ii,  244. 

of  crystallised  globulin,  ii,  462. 

of   nitrogenous   food   constituents 

by  treatment  with  gastric  juice  and 

pancreas  extracts,  ii,  389. 
Digestive  ferments,  action  of,  on  nuclein 

compounds,  ii,  144. 
Diglucosc,  i,  4, 

aa'-Diglutaric  acid,  Tbans.,  830. 
Diglyeolainidic    acid,    thermochemistry 

of,  ii,  341. 

nitrile,  thermochemistry  of,  ii,  341. 

Dihelianthin,  i,  38. 

D  ih  e  X  ahy  droq  uinoly  Ithiocarbamid  e, 

i,  427. 
Dihexyloxamide,  i,  7. 
Dihydroamidocampholytic  acid,  i,  339. 
Dihydroanthraraiue,  i,  140. 
Dihydroanthrol,  i,  139. 
Dihydrobenzene  and  its  tetrabromide, 
i,  174. 

—  molecular  volume  and  refraction 
constants  of,  i,  366. 


Dihydrobenzene,    thermochemistry    of, 

ii,  82. 
Dihydrocarveol,  i,  298. 

derivatives  of,  i,  45. 

Dihydrocarvone  and  its  hydrobromide, 
constitution  of,  i,  535. 

dibromide,  i,  538. 

Dihydrocarvoxime,  i,  537. 
Dihydrocinchine,  i,  477,  629. 
Dihydrodimethylacridine,  i,  531. 
Dihydrodiphenylquinoxaline,  i,  624. 
Dihydroeucarveol,  i,  536. 
Dihydroeucarvone,  i,  536. 
Dihydromethylindoles,     reduction     of, 

i,  293. 
AN-y'-Dihydro-o-naphthinoline,  i,  627. 
Dihydropentenecarboxylic  acid,  bromo-, 

Teans.,  981. 
Dihy dropentenedicarboxylic  acid , 

Trans.,  983. 
Dihydrophenazine,  dinitro-,  i,  55. 
Dihydroresorcinol,  i,  177. 
Dihydroresorcinol,  alkyl  derivatives  of, 
i,  178. 

bromo-,  i,  178. 

derivatives  of,  i,  576. 

dicyanhydrin,  i,  178. 

Dihydroresorcinoldioxime,  i,  177. 
Dihydroresorcinolphenylhydrazone, 

i,  178. 
Dihydrotetramethyliretol,  i,  49. 
Dihydrotetrenecarboxylic  acid,  bromo-, 

Teans.,  969. 
Dihydrotetrenedicarboxylic      acid, 
Teans.,  975. 

bromo-,  Teans.,  978. 

anhydride,  Teans.,  977. 

Dihydroxamic  acids,  i,  415. 

Dihydroxyacetophenone,  i,  521. 

dibromo-,  i,  521. 

Dihydroxyacetophenoneoxime,  i,  521. 

1:2:  3'-Dihydroxyanthraquinonesul- 
phonic  acid,  i,  533. 

Dihy droxy benzoic  acid,  i,  251. 

Dihydroxybenzophenone,  i,  506. 

3  :  4'-Dihydroxybenzophenone,  i,  600. 

o-Dihy droxy benzylamine    and    its    de- 
rivatives, i,  451. 

Dihydroxycinnamic  acid,  ii,  327. 

Dihydroxycyanuracetic  acid,  i,  229. 

Dihydroxycyanuromethane,  i,  229. 

Dihydroxydianilidohippuroflavin,  i,  56. 

Dihydroxydihydroisogeranic  acid,  i,  85. 

Dihydroxydiketopyridine,    amido-, 
Tbans.,  833. 

nitro-,  Trans.,  832. 

3  :  3-Dihydroxydiphenyl,  i,  598. 

Dihydroxydiphcnylmethane,  i,  452, 

jj-Dihydroxydi-o-tolylmetbane,  i,  452. 

Dihydroxyditolylsulphone,  i,  132. 

;?-Di-a-hydroxyetliylbenzene,  i,  590. 

Dihydroxyheptolactonic  acid,  i,  115. 
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Diliydroxvhexaliydroisoplithalic      acid, 

i,  179.  ■ 
Dihvdroxyliexaliydroisophthalimide, 

i,'l79. 
ww2"I^i^iyd^oxyliexane,  Teans.,  598. 
Dihvdroxjmothoxybenzophenone, 

i/507. 
Dihydroxymetliylantliraquinone      from 

man g-koudu,  Trans.,  863. 

2  :  3-Dihydroxynaphthalene,  i,  336. 
Dihvdroxynaplithalenecarboxylic     acid, 

i,'^138. 
1  :  l'-Dihydroxynaphtlialene-2  :  4-di- 

sulphonic  acid,  i,  609. 
Dihydroxynaphthyiquinoxaline,  i,  336. 
'???-Dihydroxy-/3-phenylcoumarin,  i,  88. 
3'  :  4'-Dihydi'Oxyquinoline,  i,  617. 
Dihydroxysebacic  acid,  i,  359. 
/3-Dihydroxystilbene,  i,  129. 
j3-Dihydroxystilbeue,  i,  129. 
Dihydroxytetrametliylenedicarboxylic 

acid,  Teans.,  972. 
Dihydroxytetraphenyletliane,  i,  502. 
5  :  3'-Dihydroxyxanthone,  dibromo-, 

i,  534. 

tetrabromo-,  i,  534. 

5  :  4'-Dihydroxyxanth.one,  dibromo-, 

i,  534. 
Diiodylamide,  ii,  313. 
Diisobutylcarbinamine,  i,  65. 
Diisobutylchlorisobutyral,  i,  484. 
Diisoeiigenolacetophenone,  i,  578. 
^>-Dii8opropyl-3  :  5-dibenzylpyridine, 

i,  550. 
Diisoxazole,  ditliio-,  i,  209. 
o-Diketocblorides,   conversion    of,    into 

cblorinated  keto-R-pentenes,  i,  230. 
1  :  3-Diketocyclohexane,  i,  576. 
Diketohexamethylene,  action   of  phos- 
phorus pentachloride  on,  i,  67. 
Diketohydrindene,  i,  133. 
ay-Diketoliydrindene,       intramolecular 

change  of  phthalides  into  derivatives 

of,  i,  37. 
o-Diketones,  chlorinated,  preparation  of, 

i,  234. 
1  :  3-Diketones,  i,  31. 
j8-Diketones,    condensation   of    methyl- 

hydrazine  with,  i,  545. 
——  condensation  of,   with  carbamide, 

guanidine,  and  thiocarbamide,  i.  111. 
■  ■        of    the    aromatic   series,    symme- 
trical, i,  134. 
Diketoquinazolines,  i,  350. 
formation    of,    from     substituted 

anthranilic  acids,  i,  350. 
Dilauronitrile  hydrobromide,  i,  70. 
Di-meconinemethyl  ketone,  i,  151. 
Dimesitolylmethanc,  i,  135. 
Dimesityls,  i,  604. 

3  :  3-Dimethoxydiphenyl,  i,  598. 
Dimethoxyphenol,  trichloro-,  i,  232. 


Dimcthoxyphenylmalonamide,  i,  516. 
Dimethoxystilbene,  i,  129. 
^^-Dimetlioxytolane,  i,  507. 
Diincthylacetylacetone,  condensation  of 

liydrazine  with,  i,  546. 
magnetic  rotation  of,  Teans,,  815, 

824. 
2:5:  3-Dimethylacetylfurfuran,  i,  500. 

oxime  of,  i,  501. 

3:5:  2-Dimethylacetylpyrroline,  i,  110. 
2  :  4-Dimethylacridine,  i,  531. 
Dimethylacridone,  i,  531. 
2  :  4- Dimethylacridone,  i,  531. 
Dimethylacrylic  acid,  Peoc,  1894,  64. 
;8-Dimethylacrylic  acid,  i,  356. 

bromo-,  i,  356. 

chloro-,  i,  356. 

Dimethyladipic  acids,  Teans.,  1005. 
aitto-Dimethyladipic  acids,  i,  441. 
oo-Dimethyl-)8-allylpyrrolidine,  i,  163. 
Dimethylallylthiobiazolinehydriodide, 

i,  305. 
Dimethylamidoacetocatechol,  i,  234. 
Dimethylamidoacetopyrogallol,  i,  234. 
w-Dimethylamidobenzoic  acid,  i,  86. 
o-Dimethylamidobenzoic  acid,  i,  86. 
jp-Dimethylamidobenzoic  acid,  i,  86. 

reduction  of,  i,  87. 

Dimethylamidobenzylbenzoic   acid, 

i,  6C2. 
Dimethylamidodiphenylphthalide, 

i,  601. 
Dimethylamidophenylanthranol,  i,  602. 
Dimethylamidotriphenylmethanecarb- 

oxylic  acid,  i,  602. 
Dimethylaniline,     action     of      mtrosyl 

chloride  on,  Peoc,  1894,  60. 
amido-,    and  diethylamidophenol, 

indamine  from,  i,  303. 

mercury  derivatives  of,  i,  248. 

nitroso-,  and  diethylamidophenol, 

oxazine  from,  i,  304. 
Dimethylanilinephthalein,  i,  602. 
Dimethylarsine,  i,  400. 
Dimethylbrazilin,  i,  257. 
Dimethylbutanetetracarboxylic  acid, 

Teans.,  1004. 
Dimethylbutylamine  and  its  derivatives, 

i,7. 
Dimethylcatechol,  diamido-,  i,  527. 

nitro-,  i,  527. 

2  :  4-Dimetliylchloracridone,  i,  531. 
Dimethylcinchonine   benzylic   chloride, 

i,  151. 

ethiodide,  i,  151. 

methiodide,  base  from,  i,  151. 

salts,  i,  151. 

Dimethylconiine,  i,  555. 
Dimethylcotoin,  i,  255. 
Dimethyldccahydroquinolinium      salts, 

i,  428. 
Dimethyldiacetaldine,  i,  110. 
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Dimethyldiacetylfurfuran,  i,  110. 
3:4:2:  5-Dimetlijldiacetylpyrroline, 

i,  110. 
3:5:2:  4-Dimetliyldiacetvlpyrroline, 

i,  109. 
Dimethyldiamidoperbromomethylcyan- 

idine,  i,  562. 
Dimethyldicarboxyadipic  acid,  i,  441. 
3:5:2:  4-Dimetliyidicinnamylpyrrol- 

ine,  i,  109. 
Dimethyl-a)8-diinethylpyrrolidinamino- 

nium  chloride,  i,  163. 
Dimetliyldiphenyldipyrazole,  i,  346. 
Diraethylformamide,  i,  117. 
/32-Dimethylglutaric  acid,  Pkoc,  1894, 

64. 

anliydride,  Proc,  1894,  65. 

Dimethylglycocine,  i,  443. 
l-Dimetliylhexahydrobenzo-3  :  4-dipyr- 

azolone,  i,  260. 
2'  :  2-Dimethyl-4-liydroxyquinoline-3- 

carboxylic  acid,  i,  427. 
2'  :  3  :  5-Dimethylhydroxyxanthone, 

i,  534. 
3'  :  3  :  5-Dinietliylhydroxyxantlione, 

i,  534. 
4'  :  3  :  5Dimetliylliydroxyxantlione, 

i,  534. 
Dimethylhypoxantliine,  i,  212. 

constitution  of,  i,  213. 

Dimethylic  norisosaccharate,  i,  167. 

phenylimidocarbonate,  i,  408. 

prelinitate,  i,  464. 

Dimethylisoxazole,  thio-,  i,  547. 

trithio-,  i,  548. 

Dimetbylmalonic  acid,  heat  of  combus- 
tion of,  i,  225. 
Dimethyl-2  :  6-oximido-3-octanic     acid, 

i,  522. 
Dimethylparacoto'in,  i,  51. 
Dimethylphenylcoumalin,  i,  300. 
Dimethylphenylimidothiobiazoline, 

i,  304. 
Diinethyl-7-phenylpropylaiiiine,  i,  579. 
Dimethylphonylthiazole,  i,  548. 

thio-,  i,  547. 

T)iraethyl-j8-pipecolinammonium  iodide, 

i,  162. 
Dimethyl-o-pipecoline,  i,  555. 
Dimethylpiperidine,  i,  555. 

and  its  homologues,   constitution 

of,  i,  555. 
Diniethylpropanetricarboxylic  acid, 

Pboc,  1894,  65. 
Dimethylpyrazole  methiodide,  i,  544. 
3  :  5-Dimethylpyrazole,  i,  384. 
3  :  5-Dimethylpyrazole-4-carboxylic 

acid,  i,  547. 
Dimethylpyrazole-p-phenylsulpbonic 

acid,  i,  346. 
1  :  5-Dimethylpyrazolone,  i,  545. 
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2  :  4-Dimethylpyridylmethylenephenyl- 
alkine,  i,  207. 

Dimethylpyrogallol,  i,  527. 

picrate,  i,  120. 

Dimetliylpyrollidine  and  its  derivatives, 
i,  555. 

ao-Dimethyl-7-quinoquinoline,  i,  475. 

2  :  4-Dimethyl-a-stilbazole  and  its  de- 
rivatives, i,  207. 

2  :  4-Dimethyl-o-stilbazoline,  i,  207. 

Dimethylthiazole,  reduction  of,  i,  383. 

Dimethylthiazolylalkine,  i,  384. 

Dimethylthiocarbamide,  i,  12. 

Dimethyltrinitrophloroglucinol,  i,  121. 

Dimyristonitrile  hydrobromide,  i,  70. 

Di-  a  -  naphtholoxy  chlorophospliine, 
i,  587. 

Di-/3-naphthopho3phinic  acid,  i,  587. 

Dinaphthyl  bisulphide,  diamido-,  i,  29. 

/3/3-Dinaphthyl,  Tbans.,  877. 

Dinaphthyldiquinone,  Teans.,  321. 

/3/3-Dinaphthylic  selenide,  i,  448. 

sulphide,  i,  89. 

"  Dinitroalkylic  acids,"  i,  273. 

Dinitro-compounds,  reduction  of,  in 
alkaline  solution,  i,  20. 

"  Dinitrometbylic  acid,"  action  of  dilute 
sulphuric  acid  on  the  zinc  or  copper 
salts  of,  i,  273. 

Dipalmitonitrile  hydrobromide,  i,  70. 

Dipentene,  constitution  of,  i,  253. 

dihydrobromide,  i,  253. 

cts-dihydrobromide,  i,  92. 

C't«-dihydrochloride,  i,  92. 

Diphenetylchlorethylene,  i,  508. 

Diphenetyldichlorethane,  i,  508. 

Diphenetylhydroxyethane,  i,  508. 

Diphenois,  i,  598. 

Diphenyl,  o-amido-,  from  fluorene, 
i,  529. 

Diphenylacetaldehyde,  i,  502. 

preparation  of,  i,  520. 

Diphenylamine,  action  of  nitrosyl  chlo- 
ride on,  Pfioc,  1894,  60. 

refractive  power  of,  ii,  2. 

Diphenylbiazoxole,  i,  387. 

Diphenylboric  acid,  i,  190. 

Diphenylcarbaminylguanidine,  i,  165. 

Diphenylcarbinamine  nitrite,  i,  65. 

Diphenyl-o-carboxyamide,  i,  529. 

Diphenyl-o-carboxylic  anilide,  i,  529. 
Diphenylchlorethylene,  i,  502. 
Diphenyldichlorethane,  dinitro-,  i,  502. 
Diplienyldihydrotetrazine,  i,  387. 
Diphenyldiketoquinazoline,  i,  351. 
DiphenyldimethyUhiocarbazide,  i,  305. 
Diphsnyldimethylthiosemicarbazide, 

i,  305. 
Diphenylenediamyldithiocarbamide, 

i,  418. 
Diphenylenodiamylditbiocarbimide, 
i,  418. 
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Diplienvlenediisopropjlthiocarbamide, 

i,  418. 
Diphenylenedimethvldiphenylditliiocar- 

bamide,  i,  418. 
Diphenylenediplienyldithiocarbamide, 

thiosemicarbazide    and    disemicarba- 

zide  from,  i,  418. 
Diphenylenedipiperidyldithiocarbamide, 

i,  418. 
Diphenyieneditliiocarbamide,  i,  418. 
Diphenylenedithiocarbimide,  i,  418. 
DiDhenylenedi-o-tolyldithiocarbamide, 

1,  418. 
Diphenylenetetraisobutyldithiocarba- 

mide,  unsymmetrical,  i,  418. 
Diphenylenetetramyldithiocarbamide, 

unsymmetrical,  i,  418. 
Diphenylethylenediamine,  i,  196. 
Dipbenylethylmethylthiosemicarbazide, 

i,  306. 
Diplienyletbyloxamide,  i,  136. 
Di-a-phenylethyloxamide,  i,  579. 
Diphenyl-group,  i,  38. 
Diphenyl-bydrazine,  i,  529. 
Dipheiiylhydroxybiuret,  i,  11. 
Diphenylic  borocbloride,  i,  190. 

diselenide,  i,  448. 

selenide  and  its  derivative,  i,  89, 

448. 

■■  ■    ■ dichloride,  i,  89. 

selenoxide,  i,  89. 

sulphide,  i,  88. 

telluride,  i,  448. 

dibromide,  i,  449. 

tliiocarbonate,  i,  408. 

o-toluidophosphate,  i,  589. 

/^-toluidophosphate,  i,  589. 

2' :  3'-Diphenylindole,     preparation     of, 

Tkanb.,  892. 
2'  :  3'-Diphenylindoles,   preparation    of. 

from  benzoin  and  primary  benzenoid 

amines,  Tkans.,  889. 
Dipbenyliodonium  acetate,  i,  462. 

aurochloride,  i,  462. 

■  chloride,  physiological   action   of, 

i,  463. 

hydrogen  sulphate,  i,  461. 

hydroxide  and  salts,  i,  242,  243. 

• preparation  of,  i,  462. 

reduction  of,  i,  462. 

mercuri chloride,  i,  462. 

nitrate,  i,  461. 

periodide,  i,  462. 

platinochioride,  i,  462. 

sulphide,  i,  462. 

trisulphide,  i,  462. 

Diphenylisodihydrotetrazine,  i,  387. 
Diphenylmale'ic  anhydride,  i,  27. 
Diphenylmaleiciiarabroraanil,  i,  28. 
Diphenylmethane,  amido-,  i,  200. 
coloured  and  colourless  derivatives 

of,  i,  467. 


Diphenylmethane,  diamido-,  and  its  de- 
rivatives, i,  452. 

3  :  3'-diamido-,  i,  600. 

3  :  4/-diamido-,  i,  599. 

2  :  4'-dinitro-,  i,  599. 

3  :  3'-dinitro-,  i,  600. 

4  :  4'-dinitro-,  i,  599. 

nitro-derivatires  of,  i,  599. 

Diphenylmethane-3  :  3'-dicarboxjlic 

acid,  i,  600. 
Diphenylmethane-4  :  4'-dicarboxylic 

acid,  i,  600. 
Diphenylmethylethylthiocarbazide, 

i,  306. 
2f  :  3'-Diphenyl-a-naphthindole,  Trans., 

896;  i,  91. 
• compound  of,  with  acetone,  Tuans., 

897. 
compound  of,  vrith  diethyl  ketone, 

Tbans.,  897. 
compound  of,  with  methyl  ethyl 

ketone,  Teans.,  897. 
2' :  3'-Diphenyl-i8-naphthindole,  Trans., 

897. 
compound  of,  with  acetone.  Trans., 

898. 
1  :  3-Diphenylpyrazolone,  i,  349. 
o-Diphenylsemicarbazide,  derivatives  of, 

i,  411. 
Diphenylsulphone,   conversion   of,    into 

diphenylic   sulphide   and   diphenylic 

selenide,  i,  88. 
Diphenyltetrahydrotriazine,  i,  57. 
Diphenyltetrazine,  action    of    alcoholio 

potash  on,  i,  388. 
a-Diphenylthiosemicarbazide,       deriva- 
tives of,  i,  411. 
2' :  3'-Diphenyl-o-toluindole,  Trans., 

893;  i,  91. 
compound  of,  with  acetone,  Trans., 

895. 
2'  :  3'-Diphenyl-^-toluindole,      Trans., 

896. 
compound  of,  with  acetone,  Trans., 

896. 
Diphenyltriazole,  i,  386. 
Diphenyltriketopentamethylene,  i,  378. 
Diphenylvinyl  ethyl  ether,  i,  502. 
Diphthalic  acid,  i,  38. 
Diphthalimidoacetone,  i,  356. 
Diphthalimidoethylpropylic      sulphide, 

i,  568. 
D  iphtlialimidopropylic  bisulphide,  i,  567. 

sulphide,  i,  568. 

Diphthalimidopropylsulphone,  i,  568. 
Diphthalimidopropylsulphoxide,  i,  568. 
Diphthalylethylenediimide,  i,  491. 
Di])iperidinehydrin,  i,  343. 
Dipotassium  phosphate,  ii,  137. 
Dipropargyl,     molecular     volume    and 

refraction  constants  of,  i,  366. 
Dipropionanilide,  i,  77. 
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ipropionyl,    refraction    constants    of, 

ii,  301. 
i//-Dipropionyl-o-cyanobenzylic  cyanide, 

i,  618. 
Dipropylacetamide,  i,  567. 
Dipropylacetic  acid,  heat  of  combustion 

of,  i,  225. 
Dipropylbenzenylamidoxime,  i,  585. 
Dipropylcarbinamine,  i,  65. 
Dipropylmalonic  acid,  heat  of  combus- 
tion of,  i,  225. 
Dipyrazole,  dithio-,  i,  209. 
Disbenzeneazoacetone,  i,  184. 
Disbenzoylphenylhydrazidophosphoric 

acid,  symmetrical,  i,  584. 

lactone  of,  i,  584. 

Disease,  human,  pancreatic  ferments  in, 

ii,  199. 
Disodimide,   non-existence  of,    Teans., 

507. 
Disodium  platinum  thioplatinate,  action 

of  water  on,  ii,  98. 
Dispersion,    molecular,  of   ketonic   and 

enolic  compounds,  ii,  433. 
Dissociation    constant    of    pure   water, 

ii,  375. 
constants  of  water  and  hydrocyanic 

acid,  ii,  132. 
electrolytic,  and   optical  rotation, 

ii,  78,  178. 
and      magnetic      rotation, 

ii,  77. 

of  water,  ii,  82,  309,  343. 

value  for  the,  ii,  309. 

heat  of,  in  electrochemical  theory, 

ii,  80. 
■ non-electrolytic,       in       solutions, 

ii,  227. 
of   ammonium  chloride,  influence 

of  moisture  on.  Trans.,  615. 
— —  of  nitrogen  tetroxide,  influence  of 

moisture  on.  Trans.,  616. 
of    potassium    hydrogen   tartrate, 

i,  323. 
of  potassium  triiodide  in  aqueous 

solution,  ii,  271. 
of  saline  hydrates  and  analogous 

compounds,  ii,  343. 

of  salts  in  solution,  ii,  376. 

pressure  and  the  individuality  of 

chemical  compounds,  ii,  38. 
■ tensions  of  hydrated  salts,  deter- 
mination of  small,  ii,  270, 
Distearonitrile  hydrobromide,  i,  70. 
Distillation,  fractional,  commutator  for, 

ii,  231. 
separation  of  tliree  liquids  by, 

ii,  269. 
under  diminished  pressure,  ii,  39, 

311. 
1:3:  5-Disulphobenzoic    acid,   deriva- 
tives of,  i,  250. 
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3'  :  l'-Disulphonaphthyl-2-8ulphaminic 

acid,  i,  610. 
Ditetrazole,  i,  150. 
Dithienyl,  bromo -derivatives  of,  i,  27!>, 

445,  446. 

chloro-,  i,  117. 

chloropentabromo-,  i,  117. 

dichloro-,  i,  117. 

dichlorotetrabromo-,  i,  117. 

trichloro-,  i,  117. 

trichlorotribromo-,  i,  117. 

aa-Dithienyl,  i,  276. 

bromo-derivatives  of,  i,  445. 

j8^- Dithienyl  and  its  bromo-derivatives, 

i,  444. 
Dithienyl-derivatives,     formation      of, 

from  thiophen,  i,  117. 
Dithienyls,  i,  444. 
Dithiocarbazic  acid,  salts  of,  i,  166. 
Dithymoldiphenylethane,  i,  502. 
Di-o-toluidineoxychloropiiosphine, 

i,  589. 
Di-^-toluidineoxychlorophosphine, 

i,  589. 
Di-o-toluidopliosphoric  acid,  i,  589.    ■ 
Ditoluoylmethane,  i,  134.  < 
Ditolylchlorethylene,  i,  503. 
Ditolyldichlorethane,  i,  502. 
Ditolylene  bisulphide,  i,  125. 
^-Ditolylformazylbenzene,  i,  457. 
Ditolylhydroxyethane,  i,  503. 

pinacone,  from,  i,  503. 

o-Ditolylmethane,    diamido-,     and 

derivatives,  i,  452. 
o-Ditolylmethanedisulphonic    acid, 

amido-,  i,  452. 
Ditolylsulphone,  dibromo-,  i,  132, 
Diurimidodiacetylacetone,  i.  111. 

thio-,  i,  112. 

^-Divinylbenzene,  i,  590. 

tetrabromide,  i,  590. 

Di-^-xylenesulphone,  i,  133. 
Di-m-xyloylmethane,  i,  135. 
Di-o-xyloylmethane,  i,  134. 
Di-jP-xyloylmethane,  i,  135. 
Dixylylene  bisulphide,  i,  125. 
Di-w-xylylpyridine,  i,  551. 
Di-o-xylylpyridine,  i,  551. 
Di-^-xylylpyridine,  i,  551. 
1:2:  4-Dixylyltetraketone        monohy- 

drate,  i,  288. 
1:4:  2-Dixvlyltetraketone       monohy- 

drate,  i,  288. 
Dog,  respiration  in,  after  extirpation  of 

the  pancreas,  ii,  423. 
Dog's  urine,  elementary  composition  of, 

on  a  flesh  diet,  ii,  107. 
Dopplerite  from  Karkarala,  ii,  457. 
Dorstenia  contrayerva^  active  principle 

oi;  i,  264. 
Drainage  water,  winter,  from  bare  soil 

and  soil  sown  with  wheat,  ii,  156. 
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Drying  oven,  improved,  ii,  444. 

Drying  tube,  ii,  329. 

Dulcitol,  confignvation  of,  i,  220. 

in  plants,  ii,  25. 

Durene,  action  of  sulphuryl  chloride  on, 

i,  133. 
Dye-absorption      and       sedimentation, 

*ii.  349. 


Eartli  nut  cake,  digestibility  of,  ii,  389. 

-^ ' oil,  estimation  of  sulphur  in, 

ii,476. 

Earths,  rare,  separation  of,  ii,  449,  450. 

EbuUioscopic  apparatus,  modification  of 
Beckmann's,  ii,  407. 

Ecgonine  and  its  derivatives,  physiolo- 
gical action  of,  ii,  394. 

constitution  of,  i,  630. 

Egg-white,  prote'ids  of,  i,  480. 

Eklogites  of  Styria,  ii,  285. 

Elaidic  acid,  action  of  nitrosyl  chloride 
on,  Teans.,  329. 

Elastin  from  the  aorta,  ii,  146. 

Electric  arc,  action  of,  on  the  diamond, 
amorphous  boron,  and  silicon,  ii,  42. 

currents  observed  in  plants,  cause 

of,  ii,  25. 

Electrical  conductivity,  and  colour  of 
copper  chloride  sohitions,  ii,  47. 

decrease  of,  when  the  water  of 

solution     is     displaced     by    alcohol, 
ii,  439. 

of  a  solution,  change  of,  on 

addition  of  a  non-electrolyte,  ii,  80. 

of  copper  chloride  solutions, 

ii,  80. 

of  electrolytes,  effect  of  pres- 
sure on,  ii,  438. 

of  feebly  dissociated  com- 
pounds, and  its  determination  by 
Kohlrausch's  method,  ii,  375. 

new  method 

for  determining,  ii,  376. 

of  formic  acid,  ii,  406. 

of  gases,  ii,  222. 

of  pure  water,  ii,  375. 

of  salts   of  organic  acids  in 

presence  of  boric  acid,  ii,  130. 

of  solutions,  ii,  339. 

of   some    salts    dissolved    in 

ethylic  and  methylic  alcohols,  ii,  339. 

of  some  solutions  of  salts,  es- 
pecially of  calcium,  strontium,  and 
barium,  ii,  130. 

J discharge,  influence  of  moisture  on, 

Teaks.,  621. 

separation  of  mixed  gases  by, 

Teans.,  619. 


Electrical  furnace,  reverberatory,  with 
movable  electrodes,  ii,  78. 

repulsion     in     solutions,    Proc, 

1894,  167. 

Electricity,  employment  of,  to  follow  the 
phases  of  certain  chemical  reactions, 
ii,  276. 

Electrochemical  equivalent  of  copper, 
ii,  37. 

theory,    heat    of    dissociation    in,. 

ii,  80. 

Electrode  sensitive  to  light,  ii,  405. 

Electrodes  for  resistance  determinations- 
in  electrolytes,  ii,  222. 

platinum,  polarisation  of,  in  sulph- 
uric acid,  ii,  37. 

polarisation  of,  ii,  178. 

Electrolysis,  alternate  current,  ii,  178. 

and  galvanic  polarisation,  laws  of,. 

ii,  223. 

E.M.F.  required  for,  ii,  338. 

formation  of  floating  metallic  films- 

by,  ii,  267. 

of  copper  sulphate   in  a  vacuum, 

ii,  305. 

of  ferrous  sulphate,  ii,  140. 

of  mixtures  of  salts,  ii,  406. 

of  salts  of  organic  acids,  i,  228. 

of  salts  of  the   alkalis,  minimum 

E.M.F.  required  for,  ii,  178,  223. 

■  quantitative  analysis  by,  ii,  68,  161,. 

162,  480. 

Electrolytes,  effects  of  pressure  on  the- 
conductivity  of,  ii,  438. 

electrodes  for  resistance  determina- 
tions in,  ii,  222. 

minimum  E.M.F.  required  to  de- 
compose, ii,  178,  223,  267. 

rate   of   diffusion    of,   in   alcohol, 

ii,  308,  344. 

Electrolytic  analyses,  ii,  120,  399. 

conductivity  of  mixtures  of  amines- 

and  acids,  ii,  5. 

decomposition  of  water,  ii,  225. 

determination  of  the  solubility  of 

slightly  soluble  substances,  ii,  7. 

dissociation  and  magnetic  rotation, 

ii,  77. 

and   optical   rotation,  ii,  78,, 

178. 

of  water,  ii,  343. 

of    water,    value     for     the,. 

ii,  309. 

hysteresis,   dissipation   of   energy 

due  to,  ii,  178. 

separations  and  estimations,  ii,  34. 

separations,  ii,  34,  254. 

thermoelectric  cells,  ii,  78. 

Electromotive  force,  minimum,  required 

to  decompose  electrolytes,  ii,  178,  223,, 

267. 
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Electromotive  force  of  alloys  in  a  vol- 
taic cell,  Trans.,  1030. 

of  the   Clark  standard  cell, 

ii,  129. 

required  before  electrolysis  is 

effected,  ii,  338. 

forces  of   insoluble  and  complex 

salts,  ii,  4. 

of  polarisation,  ii,  4. 

Elements,  atomic  refractions  of,  ii,  415. 

oxides  of,  and  the  periodic  law, 

Teans.,  107. 

Elements,  galvanic.     See  Gralvanic. 
Elfstorpite  from  the  Sjo  mine,  Sweden, 

ii,  240. 
Emetics,  i,  499. 

Emetine,  complex  nature  of,  i,  155. 
estimation  of,  in  Radix  Ipecacu- 

anhce,  ii,  263. 
Emodin  methyl  ether,  Teans.,  925,  934. 

nitro-,  Teans.,  934. 

tetranitro-,  Teans.,  935. 

tetranitro-,  Teans.,  925,  935. 

Endothermic     reactions     effected     by 

mechanical  force,  ii,  85,  275,  444. 
Energy,  free,  change  of,  on  mixing  con- 
centrated solutions,  ii,  444. 
Enolic  and  ketonic  compounds,  ii,  433. 
Enstatite  and   its   alteration   products, 

ii,  321. 
Eosin,  fluorescence  of,  ii,  338. 
Epichlorhydrin,  polymeride  of,  i,  486. 
a-Epipiperidinehydrin,  i,  342. 
Equilibrium  of  solutions  with  two  and 

three  components,  ii,  9. 
Ergot,  estimation  of,  in  meals  and  brans, 

ii,  166. 

of  rye,  i,  630. 

Ergotinine,  i,  630. 

Erucic  acid,  oxidation  and  constitution 

of,  i,  13. 
Erythrene,     action     of     bromine     on, 

i,  62. 
Erythritol  and  an  isomeride  of,  synthesis 

of,  i,  62. 
Erythrodextrin,  i,  5. 
Eserine  and  its  salts,  i,  264. 

methiodide,  i,  264. 

Essential  oils.     See  Oils. 

Estrago'il,  i,  120. 

Ethane,    nitro-,     thermochemistry     of, 

i,  158. 
oxidation  of,  in  presence  of  pal- 
ladium asbestos,  ii,  294. 
— —  ratio    of    the   specific    lieats    of, 

ii,  38. 
Ethanehydrazoethane,  i,  568. 
Ethenyl-7)-ditolylamidine,  i,  513. 
Ethenylphenyleneamidine,  i,  623. 
Ether,  molecular  weight  of,  in  solution 

in  caoutchouc,  ii,  274. 
Ethereal  oils.     See  Oils. 


Ethereal  salts,  formation  of,  by  double 

decomposition,  i,  2. 
of  aromatic  acids,  formation 

of,  i,  243. 
Etherification  of  aromatic  acids,  law  of, 

i,  463,  464. 
Ethers  of  quinoneoxime,  i,  25,  185. 
simple  and  mixed,  boiling  points 

of  homologous.  Trans.,  193. 

synthesis  of,  from  phenols,  i,  73. 

Ethoxalylacetone,  constitution  of,  ii,  434. 
4  :  4-Ethoxyacetamidodiphenyl,  i,  598. 
Ethoxyanilineazo-a-naphthol,  reduction 

of,  i,  606. 
Ethoxybenzene,  3  :  5-dinitro-,  i,  574. 

jp-nitro-,  i,  573. 

thio-,  i,  595. 

tetrabromo-,  i,  595. 

thionyl,  i,  595. 

Ethoxybenzeneazo-a-ethoxynaphthal- 

ene,  i,  606. 
Ethoxybenzeneazo-a-naphthol,  i,  607. 
Ethoxybenzenesul phone,  i,  595. 

bromo-,  i,  595. 

/S-Ethoxybenzylmalonic  acid,  i,  194. 
Ethoxy-o-bromobenzophenone,  i,  417. 
Ethoxydihydroanthrol,  i,  140. 
1 :  3-Ethoxyethylisoquinoline,  i,  619. 
Ethoxylutidine,  i,  382. 
Ethoxymaleic  acid,  i,  15. 
Ethoxymethyleneacetylacetone,  i,  QQ. 
Ethoxymethyleneeamphor,  bromination 

of,  i,  614. 
1  :  3-Ethoxymethylisoquinoline,  i,  279, 
o-Ethoxynaphthalene,  thio-,  i,  595. 
/3-Ethoxynaphthalene,  thio-,  i,  595. 

1  : 4-Ethoxynaphthalenesulphonic   acid, 
i,  251. 

2  : 3'-Ethoxynaphthalene8ulphonic  acid, 
i,  251. 

Ethoxyphenylchlorophosphine,  i,  586. 
Ethoxyphenylindoxazene,  i,  418. 
Ethoxyphenylnaphthotartrazonium 

chloride,  i,  606. 
Ethoxyphenyloxamic  acid,  i,  516. 
^-Ethoxyphenylphthalamic  acid,  i,  187. 
jo-Ethoxyphenylphthalimide,  i,  187. 
Ethoxyphosphorous  chloride,  refractive 

power  of,  ii,  221. 
Ethoxypropane,  chlor-,  Teans.,  596. 
Ethoxy-2>-tolyl-o-diamidonaphthalen©, 

i,  606. 
Ethoxy-jp-tolylnaphthostilbazonium 

chloride,  i,  606. 
o-Etbyl  pyridyl  ketone,   reduction  of, 

i,  471. 
Ethylaceto]>henone,  thio-,  i,  467. 
Ethylacetophenoneoxime,  thio-,  i,  467. 
Ethylallylcarbinol,  i,  394. 
Ethylallylcarbinylic  acetate,  i,  394. 
Etliyl-o-amidophenol,  amido-,  i,  328. 
Ethylamine,  refractive  power  of,  i,  9, 
43—2 
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Ethylaminc  thiocjanate   action  of  heat 

on,  i,  11. 
Etliylaniline,  mercury  derivatives  from, 

i,  249. 
Ethylanisamide,  /3-bromo-,  i,  620. 
Ethyl-o-onisidine,  amido-,  i,  328. 
Etliylarabinoside,  i,  4. 
Ethylazobenzenecyanacetamide,  i,  370. 
Ethylhenzamide,  thio-,  i,  467. 
Ethylbenzanilide,  thio-,  i,  466. 
Ethylbenzene,  action  of  nitric  acid  on, 

i,  277. 
— —  action   of  sulphuryl   cliloride   on, 

i,  133. 
— —  ^-di-a-brom-,  i,  590. 
Ethylbenzenesulphone,  i,  133. 
Ethylbenzenylamidophenyl   mercaptan, 

thio-,  i,  467. 
aw^i-Ethylbenzhydroximic  acid  dinitro- 

phenyl  ether,  i,  461. 
Ethylbenzoic  acid,  thio-,  i,  467. 

— : thioanilide  of,  i,  467. 

Ethylbenzoin,  i,  39. 
Ethylbenzophenone,  thio-,  i,  466. 
Ethylbenzophenoneoxime,      anti-thio-, 

i,  466. 

si/n-thio-,  i,  467. 

a-Ethylbenzoylforraoin,  i,  287. 
)8-Ethylbenzoylformo'in,  i,  286. 
compound  of,   with   phenylcarbi- 

mide,  i,  286. 
Ethyl butylbenzene  and  its  derivatives, 

i,  446. 
Ethylbutylbenzenedisulphonic  acid,  de- 
rivatives of,  i,  446. 
Ethylbutylbenzenesulphonic    acid,    de- 
rivatives of,  i,  446. 
Ethylcatechol,  i,  527. 
Ethylchitenine,  i,  152. 
Ethylcinchonine,  hydrazone  of,  i,  431. 
Ethylcupreine,  physiological  action  of, 

ii,  424. 
3  :  4-Ethylcyanoisocarbostyril,  i,  618. 
1  : 4-Ethylcyclopentanecarboxylamicle, 

i,  524. 
1  : 4-Ethylcyclopentanecarboxylic   acid, 

i,  524. 

a-bromo-,  i,  524. 

A^-1 : 4-Ethylcyclopentenecarboxylic 

acid,  i,  524. 
r«-A^-l :  4-Ethylcyclopentenecarboxylic 

acid,  i,  524. 
r/3-A"-l :  4-Ethylcyclopentenecarboxylic 

acid,  i,  524. 
^-Ethyldinitrodihydrophenazine,  i,  55. 
Ethyldiphenylmaleimide,  i,  27. 
Ethyldithiourazole,  i,  477. 
Ethylene,  action  of  heat  on,  i,  481. 

brom-,  refractive  power  of,  ii,  1. 

bromotrichloro-,  i,  561. 

— — .  dibromodichloro-,  i,  561. 


Ethylene   oxidation   of  in  presence  of 

palladium  asbestos,  ii,  294. 

reducing  actions  of,  ii,  295. 

• tetrachlor-,  bromine  derivatives  of, 

i,  561. 

constitution  of,  i,  482. 

preparation  of,  and  oxidation 

of  by  ozone,  i,  481. 
volume  changes  during  the  action 

of  chlorine  on,  ii,  412. 
Ethylenediamine,   action   of,  on  bibasic 

acids  and  their  anhydrides,  i,  490. 
action  of  thiocarbonic  chloride  on, 

i,  437. 

fumarate,  i,  490, 

malate,  i,  490. 

maleate,  i,  490. 

phthalate,  i,  490. 

succinate,  i,  490. 

thermochemistry  of,  i,  222. 

Ethylenediphenylraaleimide,  i,  28. 
Ethylenic   bromide,  action  of,  on  scda- 

m'ide,  Trans.,  522. 
action  of,  on  trimethylamine, 

i,  271. 
molecular  refraction  and  di- 
electric constant  of,  ii,  265. 
chloride,  molecular  refraction  and 

dielectric  constant  of,  ii,  265. 

nitrite,  i,  2. 

oxide,  tetrachlor-,  i,  482. 

Ethylenurethane,  dichloro-,  i,  363. 
Ethylgalactoside,  i,  565. 
Ethylglucoside,  i,  4,  565. 
behaviour  of,  towards  pure  yeast 

cultures,  i,  487. 
Ethylguaiacol  picrate,  i,  120. 
)8-Ethylhydroxylamine,   i,   9,    10,   224, 

569. 
Ethylic  )8-acetisocrotonate,  i,  274. 
acetoacetate,  action  of  anthranilic 

acid  on,  i,  427. 
chemical  function   and  con- 
stitution of,  i,  440. 
chloro-    and     bro  mo-deriva- 
tives of,  i,  171 
condensation    products     of 

aromatic  hydrazides  of,  i,  475. 

constitution  of,  i,  274. 

o-tolylhydrazide,  i,  475. 

acetomalonate,      constitution     of, 

ii,  434. 
acetonedicarboxylate,  constitution 

of,  ii,  434. 
acetylacetoacetate,  condensation  of 

hydrazine  with,  i,  546. 

acetylacetone  carbonate,  i,  32. 

acetylacetonecarboxylate,  i,  31. 

acetylenedicarboxylate,    action    of 

ethvlic    sodethenyltricarboxylate   on, 

i,  172. 
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Etliylic    acetylenedicarboxylate,    action 
of  ethylic  sodiomalonate  ou,  i,  172. 

acetylglutarate,   action  of  nitrous 

acid  on,  i,  228. 

alcohol,  action  of  chlorine  on,  i,  62. 

action  of  diazobenzene  salts 

on,  i,  329. 

• action  of  hydrogen  chloride 

on,  as  a  time  reaction,  ii,  133. 

action  of,  on  yeast,  ii,  62. 

chlorination  of,  i,  483. 

electrical      conductivity      of 

some  salts  in,  ii,  339. 

estimation  of,  in  wines,  ii,  259. 

estimation  of  oil  of  turpen- 
tine in,  ii,  259. 
estimation  of  small   quanti- 
ties of,  ii,  431. 

freezing  points  of  solutions  of, 

Teans.,  307,  308. 

oxidation  of,  in  the  organism, 

ii,  21. 
rate  of   dilTusion  of  electro- 
lytes in,  ii,  308,  344. 

rectification  of,  i,  435. 

separation     of    methylic    al- 
cohol from,  ii,  431. 

vapour,     oxidation     of,     in 

presence    of    palladium-asbestos,    ii, 
294. 

o-amidoacetoacetate,  i,  357. 

amidocresotate,  i,  504. 

amidosulphonate,  i,  365. 

anhydroanilaconitate,  Teans,,  12. 

anisate,  j3-amido,  i,  620. 

azobenzenecyanacetate,   action    of 

nitrous  acid  on,  i,  370. 

azocarboxylate,  i,  325. 

azopseudocumenecyanacetate, 

i,  371. 

azo-o-toluenecyanacetate,  i,  370. 

azo-^-toluenecyanacetate,  i,  370. 

azo-m-xylenecyanacetate,  i,  370. 

benzeneazosulphonate,  i,  365. 

benzileoximehydrazonecarboxyl- 

ate,  i,  377. 

benzoylacetoacetate,    condensation 

of  hydrazine  with,  i,  546. 

benzoylisoiutrosocyanacetate, 

i,  317. 

benzylamidoacetate,  Teans.,  188. 

benzylideneacetoacetate,  action  of 

ethylic  malonate  on,  i,  576. 

benzylidenebiuretamidocrotonate, 

i,  374. 

benzylidenemalonate,     action     of 

phenylhydrazine  on,  i,  465. 

bromacetate,  magnetic  rotation  of, 

Teans.,  406,  418,  427,  430. 

bromacetoacetates,  i,  171,  227. 

action  of  potassium  cyanide 

on,  i,  171. 


Ethylic  bromalkylmalonates,  action  of, 

on  ethylic  sodiomalonate,  i,  14. 
a-bromobutyrate,  magnetic    rota- 
tion of,  Teans.,  410,  429. 

bromopropionate,    action    of,    on 

sodium  nitrite,  i,  114. 
o- bromopropionate,  magnetic  rota- 
tion of,  Teans.,  410,  429. 
butanetetracarboxylate,     prepara- 
tion of,  Teans.,  578. 
— — •  butanetetracarboxylates,  i,  363. 

carbonate,  magnetic    rotation   of, 

Teans.,   405,  421. 

carboxyethylacetoacetate,  magnetic 

rotation  of,  Teans.,  821,  826. 

carboxyethylazobenzenecyan- 

acetate,  i,  370. 

carboxyphenylhydrazonecyan- 

acetate,  i,  371. 
chloracetate  and  benzylamine,  in- 
teraction of,  Teans.,  187. 

magnetic  rotation  of,  Teans., 

406,  414,  418,  423. 
o-chloracetoacetate,  action  of   po- 
tassium cyanide  on,  i,  171. 

chloride,  ratio  of  the  specific  heats 

of,  ii,  38. 

5-chlorocaproate,  i,  319. 

clilorocarbonate,  magnetic  rotation 

of,  Teans.,  405,  420. 
o-chlorocrotonate,  magnetic   rota- 
tion of,  Teans.,  412,  424. 

chloroformate,   magnetic    rotation 

of,  Teans.,  405,  420. 
a-chloropropionate,  magnetic  rota- 
tion of,  Teans.,  409,  428. 

cinnamate  dichloride,  i,  335. 

cinnamenyl-a-cyanacrylate,  i,  489. 

cyanacetate,  action  of  diazobenzene 

chloride  and  its  homologues  on,  i,  369. 

action  of  hydrazine  hydrate 

on,  i,  272. 

derivatives  of,  i,  492. 

cyanacetylhydrazineacetoacetate, 

i,  272. 

cvanacetylhydrazinepyruvate, 

i,  272. 

cyanoglutarate,  i,  492. 

/8-cyanopropionate,  i,  443. 

cyanosuccinate,  derivatives  of,  i,  492. 

dehydracetate,  Teans.,  261. 

desmotroposantonite,  i,  206. 

diacetoacetate,  i,  31,  274. 

diacetoraalonate,    constitution    of, 

ii,  434. 

diacetosuccinate,  constitution    of, 

i,  360. 

7-lactone,  i,  360. 

diacetylbutanetetracarboxylate, 

Trans.,  1014. 

dianilidosuccinate,  i,  466. 

diazoacetate,  reduction  of,  i,  324. 
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Ethylic  dibenzoylmucate,  i,  16. 

dibenzoylsuccinate,  action  of  heat 

on,  i,  376. 

dibenzylbutanetetracarboxylate, 

Teans.,  1018. 

dibromacetate,   magnetic   rotation 

of,  Trans.,  406,  418,  427,  430. 

aa-dibroniacetoacetate,  i,  172. 

a7-dibromacetoacetate,  i,  172. 

dibromamidocarboxylate,  i,  364. 

compounds   of,   witli    potas- 
sium and  sodium  bromides,  i,  364. 

dibromosuccinate,  action  of  sodium 

ethoxide  on,  i,  15. 

dibromotricarballylate,    action    of 

aniline  on,  Teans.,  11. 

action  of  baryta  on,  TeAns., 

10. 

preparation  of,  Teans.,  9. 

dicarboxyglutaconate,     action     of 

hydrazine  hydrate  on,  i,  476. 

dichloracetate,  magnetic   rotation 

of,  Teans.,  406,  414,  418,  423. 

—- —  diethylacetoacetate,  magnetic  rota- 
tion of,  Teans.,  823,  827. 

— —  diethylbutanetetracarboxylate, 
Teans.,  1007. 

——  dietliylprotocatechuate,  i,  527. 

dihydroxycyanuromalonate,  i,  229. 

1 : 2-diketopentamethylene-3 : 5-di- 

carboxylate,  i,  324. 

■  dimethylacetoacetate,  magnetic  ro- 

tation of,  Teans.,  816,  823,  827. 

• dimethylbutanetetracarboxylate, 

Teans.,  1004. 

• dimethylcyanosuccinate,  i,  492. 

aao-dimetliyldicarboxyadipate, 

i,  441. 

' dimethylisopyrazolonecarboxylate^ 

i,  476. 

■ a7-dimethylisoxazole-^-carboxy- 

late,  i,  32. 

• dimethylpropanetricarboxylate, 

Peoc,  1894,  65. 

3  :  5-dimethylpyrazole-4-carboxy- 

late,  i,  547. 

di-a-naphtholphosphiuate,  i,  587. 

dinitroterephthalates,  i,  132. 

dioxysuccinate,  conversion  of,  into 

ethylic  oxymalonate  and  ethylic  oxa- 
late, i,  403. 

elimination  of  carbonic  oxide 

from,  i,  403. 

diphenacylcyanacetate,  i,  592. 

diphenyl-o-carboxylate,  i,  529. 

ethenyltricarboxylate,  i,  323. 

ether  and  its  homologues,  prepara- 
tion of,  i,  62. 

chlorination  of,  i,  485. 

diciilor-  and  trichlor-,  action 

of  water  on,  i,  485. 

solubility  of,  ii,  378. 


Ethylic  6-ethoxycoumalin-3  :  5-dicarb- 
oxylate,  action  of  ammonia  on,  in 
absence  of  water,  i,  71. 

/3-ethoxycrotonate,  i,  66. 

magnetic  rotation  of,  Teans., 

821,  826. 

refractive      and      dispersive 

power  of,  Teans.,  823,  828. 

ethoxymethyleneacetoacetate, 

i,  66. 

ethoxymethylenemalonate,  i,  QQ. 

■ ethylacetoacetate,  action  of  anthr- 

anilic  acid  and  of  metahomoanthranilic 
acid  on,  i,  427. 

ethylacetomalonate,      constitution 

of,  ii,  434. 

ethylbutauetetracarboxylate,    at- 
tempts to  prepare,  Teans.,  1012. 

ethylideneacetoacetate,  condensa- 
tion of  hydrazine  with,  i,  546. 

ethylisonitrosocyanacetate,  i,  317. 

ethylpimelate,  Teans.,  991. 

formazylglyoxalate,  i,  183. 

fumarate,  action  of  ethylic  sodio- 

cyanacetate  on,  i,  317. 

furalcyanacetate,  i,  572. 

furfur- a-cyanacrylate,  i,  489. 

t-glutamate,  i,  499. 

guanidinedicarboxylate,  i,  164. 

heptane-a>.2W2"tetracarboxylate, 

Teans.,  104. 

synthesis  of,  Teans.,  104. 

hexahydroanthranilic  acid,  i,  591. 

hexahydrosalicylate,  i,  592. 

hydrazicarboxylate,  i,  325. 

hydronaphthaquinonedicarboxy- 

late,  i,  195. 

• o-hydroxybenzylidenedicyan- 

acetate,  i,  489. 

liy  droxy  dinitropheny  Icarbamate, 

i,  119. 

hydroxyhippurate,  i,  55. 

hydroxymethyleneacetoacetate, 

i,  66. 

a-indolepropionate,  i,  475. 

• iodacetate,   magnetic   rotation   of, 

Teans.,  408,428,431. 

■ iodide    and   sulphide,  velocity   of 

reaction  between,  ii,  309,  310. 

iridate,  i,  48. 

a-isobromobutyrate,  magnetic  ro- 
tation of,  Teans.,  412,  430. 

isocarboiDyrotritartrate,  i,  360. 

action  of  ammonia  on,  i,  361. 

isodesmotroposantonite,  i,  52. 

isodibromosuccinate,  action  of  ani- 
line on,  i,  466. 

isonitrosoacetoacetate,       reduction 

of,  i,  357. 

isoniti'osocyanacetate,         reactions 

with,  i,  317. 

isopyrazolonecarboxylate,  i,  476. 
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Ethylic  isosantonate,  i,  52. 

ketipate,  a  cyclic  analogue  of,  i,  324. 

/3-ketoliexametliylenecarboxylate, 

i,  174. 
— —  /S-ketopentamethylenecarboxylate, 

i,  173. 

ketostearate,  i,  170. 

levosantonite,  i,  206. 

malonate,  action  of,  on  dibenzyl- 

ideneacetone,  i,  527. 
mercaptometliylimidazolecarboxy- 

late,  i,  358. 

metallic  tartrates,  i,  68. 

jo-methoxyphenyl-a-cyanacrylate, 

i,  488. 

m-methyl-a-cyanocinnamate,  i,  33. 

o-methyl-a-cyanocinnamate,  i,  34. 

^-metliyl-a-cyanocinnamate,  i,  33. 

j?-methylenedihydrobenzoate, 

i,  630. 
methylenedioxyphenyl-a-cyan- 

acrylate,  i,  489. 
methylimidazolonecarboxylate, 

i,  358. 

■ methylpyrazolecarboxylate,  i,  544. 

mucate,  i,  15. 

propionyl,      derivatives      of, 

i,  404. 

o-naplitholphospliinate,  i,  587. 

jS-naplitholpliospliinate,  i,  587. 

narceine  and  its  salts,  i,  58,  59. 

nicotinate,  i,  472. 

nitrosopropionate,  i,  114. 

octane- w2W2-tetracarboxy  late. 

Trans.,  60U.  " 
action    of,    sodium   ethoxide 

and  iodine  on,  Teans.,  601. 

opianate,  i,  35. 

oxalacetate,   and    its    derivatives, 

elimination  of   carbonic  oxide  from, 

i,  323. 

constitution  of,  ii,  434. 

oxalate,  action   of   liydroxylamine 

and  cthoxylamine  on,  i,  358. 
action  of,  on  dibenzyl  ketone, 

i,  378. 

oxalhydroxaraate,  i,  358. 

oxide.     See  Ethylic  ether. 

oxy  malonate,  conversion  of  etliylic 

dioxysuccinate  into,  i,  403. 

phenacylcyanacetate,  i,  592. 

7-plienoxypropylisosuccinate,  i,  34. 

7-phenoxypropylmalonate,  i,  34. 

■ pbenyldiliydroresorcylate,  i,  527. 

phenyldiketohydrindeneacetate, 

i,  38. 

phenylimidochloroformate,  i,  408. 

plienylimidophenylcarbamate,i,333. 

pbenylmalonate,  i,  376. 

3  :  5-phenylmethylpyrazole-4- 

carboxylate,  i,  546. 
• pbenyloxalacetate,  i,  376. 


Ethylic     phenylpropiolate,     action     of 
ethylic  sodiomalonate  on,  i,  ]  72. 

phenylpyrazolonecarboxylate, 

i,  116. 

phenylpyrrolonedicarboxylate, 

Teans.,  13. 

7i-phenyl-a-^-tolylformazylform- 

ate,  i,  456. 

o-phenylureidobenzoate,  i,  332. 

phosphate,    refractive    power    of, 

ii,  221. 

phosphite,    refractive    power    of, 

ii,  221. 

phthalate  and  ketones,  action  of 

sodium  ethoxide  on,  i,  194. 

and     succinate,    action    of 

sodium  ethoxide  on,  i,  194. 

phthalodicyanacetate,  i,  317. 

picolinate,  i,  425,  472. 

ethiodide,  i,  426. 

pipecolinate,  i,  426. 

•  quiuoldiphosphinate,  i,  588. 

quinolinate,  i,  472. 

resorcinoldiphosphinate,  i,  588. 

salts  of  normal  fatty  acids,  boiling 

points  of,  Teans.,  726. 

velocity  of  hydrolysis  of  cer- 
tain, ii,  275. 

santonite,  i,  52. 

sodacetoacetate,   action    of    nitric 

oxide  on,  i,  400. 

additive   products    of,    with 

ethereal  salts   of  unsaturated   acids, 
i,  172. 

constitution  of,  i,  356. 

sodiocyanacetate,    action    of    suc- 
cinic chloride  on,  i,  317. 

sodiomalonate,  action  of  cyanuric 

chloride  on,  i,  229. 

action    of,    on    benzylidene- 

acetone,  i,  598. 

additive    products    of,    with 

ethereal  salts   of   unsaturated  acids, 
i,  172. 

succinosuccinate,   action  of   hydr- 
azine on.  i,  260. 

sulphide,  fate  of,  in  the  organism, 

ii,  199. 

odour  of,  i,  353. 

terephthalocyanacetate,  i,  593. 

terephthalyldimalonate,  i,  589. 

tetrabciizoylmucate,  i,  16. 

tetracetylbenzylmucamate,  i,  16. 

a-tetracetylmucate,  i,  15. 

/3-tetracetylmucate,  i,  16. 

tetrapropionylmucate,  i,  404. 

^-tolylimidoformate,  i,  407. 

j3-tolylimidothioformate,  i,  407. 

o-tolyl-a-methylindole-i8-carboxyl- 

ate,  i,  475. 

ju-tolyl-a-methylindole  -  )8  -  carb- 

oxylate',  i,  475. 
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Ethylic  triacetoacetate,  i,  274. 

tribromacetate,   magnetic  rotation 

of,  Teans.,  406,  418,  428,  430. 

prepai'ation  of,  i,  562. 

'  tricliloracetate,   magnetic  rotation 

of,  Teans.,  406,  414,  418,  423. 
■  aa/3-trichlorobutyrate,      magnetic 

rotation  of,  Teans.,  410,  424. 
——  trichlorolactate,  magnetic  rotation 

of,  Teans.,  409,  424. 
'  triphenylosotriazoneparacarboxyl- 

ate,  i,  377. 

• tripropionylmucolactone,  i,  404. 

Ethylidenaniline     and     its     isomeride, 

i,  410. 
4-Ethylidene-bis-3-metliTlpyrazolone, 

i,  547. 
Etliylidenediliydroxynaplithaquinone, 

Teans.,  82, 

a;3-anhydride  of,  Teans.,  83. 

Ethylidenediurethane,   mono-    and    di- 

bromo-,  i,  364. 
Ethylimidoetliylthiourazole,  i,  477. 
Ethylisocarbostyril,  i,  192. 
3-Ethylisocarbostyril,  i,  618. 
Ethylisocarbostyrilcarboxylic  acid, 

i,  192. 
Ethylisodiphenylcarbamide,  i,  333. 
Ethylisopropylamine,  i,  383. 
Ethylisoproijylnitrosamine,  i,  383. 
Ethylisopropylphenyltliiocarbamide, 

i,  381. 
3-Ethylisoquinoline,  i,  618. 

1-chloro-,  i,  619. 

Ethylmalonic  acid,  heat  of  combustion 

of,  i,  225. 
Ethylmercaptan,  odour  of,  i,  353. 
Ethylmetliylglyoxaline,  i,  355. 
Ethylmethylimidazolone,  i,  355. 
Ethylmethylimidazolyl-//-mercaptan, 

i,  355. 
Ethylmethylpimelic  acid,  Teans.,  992. 
Ethylnitrocarbimidothiophenol,  i,  125. 
Ethylnitrolic  acid,  i,  436. 
EthylpentametliyleneCarboxylic  acid, 

i,  524. 
EtLylphenols,  o-,  m-,  and^-,  i,  280. 

melting  and  boiling  points  of,  i,  449. 

Etliylphenylamidogvianidine,  i,  517. 

salts  of,  i,  374. 

Ethylphenylenediazosulphine   iodide, 

i,  124. 
Ethylphenylraphthacridone,  i,  41. 
Ethylphosphoric  acid,  thermochemistry 

of,  i,  484. 
Ethylphyllotaonin,  i,  342. 
Ethylpimelic  acid,  Teans.,  989. 

anilide  of,  Teans.,  992. 

a-Ethylpiperylalkine,  modifications  and 

salts  of,  i,  471. 
non-identity  of,  with  active  pscudo- 

conhydrine,  i,  471. 


Ethylpropylacetic   acid,   heat   of    com- 
bustion of,  i,  225. 

Ethylpropylcarbinol  and  its  derivatives, 
rotatory  power  of,  ii,  77. 

Ethylpropylmalonic  acid,  heat  of  com- 
bustion of,  i,  225. 

E  thy Ipyridy]  acrylic  acid,  i,  208. 

Ethylpyridylium  compounds,  i,  426, 

a-Ethylpyridvl-/8-lactic  acid,  i,  208. 

/3-Ethylpyridyl-a-trichlorohydroxy- 
propane,  i,  208. 

Ethylquinovose,  i,  4. 

Ethylrhamnoside,  i,  4. 

Ethylscoparin,  i,  542. 

Ethylthiotetrahydroquinazoline,  i,  147. 

/3-Ethyl-p-toluoylformoin,  i,  287. 

Eucarvole,  i,  298. 

phenylhydrazone,  i,  298. 

Eucarvoxime,  i,  298. 

Eugenol,  i,  578. 

nitrosyl    chloride    on, 


of,     into     isoeugenol. 


action    of 

Teans.,  331. 
conversion 

i,  578,  579. 

dinitrophenyl  ether,  i,  578. 

ethyl    ether,    action    of   nitrosyl 

chloride  on,  Teans.,  331. 
Eugenolacetophenone,  i,  578. 
Eurhodines,  i,  303. 
Euxanthone,  constitution  of,  i,  533. 

dibromo-,  i,  534. 

methylic  ether,  i,  534. 

Evaporation,     volatilisation      of      salts 

during,  Teans.,  445. 
Excrement,  animal,  influence  of  urine 

on  the  formation   and   volatilisation 

of  ammonia  during  the  fermentation 

of,  ii,  109. 
horse-,  evolution  of  nitrogen  during 

the  fermentation  of,  ii,  109. 
Excretion     of     sulphur,     influence    of 

muscular  work  on  the,  ii,  57. 
Explosion   of  mixtures  of   gases,  tem- 
peratures of,  ii,  11. 
Extraction,  automatic,  ii,  117. 

apparatus  for  liquids,  ii,  11. 

Extractives,  estimation  of,  in  cow's  and 

human  milk,  ii,  107. 
Eye,  chemistry  of  the  refractive  media 

of  the,  ii,  22. 


Fat,   estimation   of,   in   bread,   ii,  263, 

369. 

estimation  of,  in  cheese,  ii,  300. 

• extraction  of,  ii,  165. 

formation  of,  from  carbohydrates, 

ii,  391. 

new  method  of  analysing,  ii,  370. 

of  human  milk,  ii,  326,  392. 
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Fat   of    milk,    comparison    of  methods 

for  the  estimation  of,  ii,  166. 
preservation  of  milk  for  the  esti- 
mation of,  li,  263. 
rancid,    reducing    action    of,    on 

silver  nitrate,  ii,  75. 
Fats,    soft,    apparatus   for   determining 

the  sp.  gr.  of,  ii,  270. 
turbidity   temperatures    of,    -with 

glacial  acetic  acid,  ii,  490. 
Fatty-series,  substitution  of  chlorine  or 

bromine  in,  i,  1,  217. 
Feeding  and  respiration,  ii,  391. 
Fehling's  solution,  checking,  ii,  122. 
Fellenic  acid,  ii,  326. 
Felspar   from   the    uralite-gabbro    and 

flysch  of  Rhodes,  ii,  461. 
Fennel  seeds,  extracted,  digestibilitv  of, 

ii,  389. 
Fergusonite,  separation  of  the  oxides  in, 

ii,47. 
Ferment  analogous  to  emulsin  in  fungi, 

ii,  63. 

diastatic,  of  the  liver,  ii,  359. 

presence  of,  in  green  leaves, 

ii,  109. 

processes  in  organs,  ii,  359. 

Fermentation,  alcoholic,  action  of  cal- 
cium sulphite  and  hydrogen  potassium 

sulphite  on,  ii,  151. 
effect  of  calcium  sulphite  on, 

ii,  61,  151. 
formation   of    succinic  acid 

and  glycerol  in,  i,  563. 

and  carbohydrates  in  urine,  ii,  60. 

fractional,  i,  223. 

lactic,  influence  of   metallic  salts 

on,  ii,  63. 
of   horse  excrement,  evolution   of 

nitrogen  during,  ii,  109. 
Fermentative  functions  of  yeast  cell:?, 

specific  character  of,  Teaks.,  911. 
Ferments,  action  of,  on  sugars,  i,  566. 
animal,  varieties  of  sugar  formed 

by,  from  starch  and  glycogen,  ii,  325. 
diastatic,  of  the  animal  body,  ac- 
tion of  carbonic  anhydride  on,  ii,  103. 
digestive,    action    of,   on    nuclein 

compounds,  ii,  144. 
human     pancreatic,     in     disease, 

ii,  199. 
occurring  in  vegetables,  influence 

of,  on  the   nutrition   of   the   animal 

organism,  ii,  357. 

pancreatic,  ii,  103. 

proteolytic,  in  seedlings,  ii,  290. 

soluble,   secreted    by   AspergiUtis 

niger      and      PenicilUiim     glancnm^ 

ii,  109. 
Ferric  arsenite,  ii,  351. 
chloride,    action  of  hydrogen  on, 

ii,  295. 


Ferric  chloride,  action  of,  on  potassium 

iodide  and  hydriodic  acid,  ii,  140. 
■ and     ammonium     chloride, 

mixed  crystals  of,  ii,  85. 
compounds  of,  with  amides 

and  amines,  i,  585. 
• interaction  of,  -with  potassium 

and  hydrogen  iodides,  ii,  191. 

molecular  weight  of,  ii,  282. 

rate    of     reduction     of,     by 

stannous  chloride,  ii,  346. 

chloriodide,  ii,  193. 

manganous,  calcium   and   magne- 
sium phospliates,  separation  of,  ii,  255. 
oxide,  behavioiir  of,  at  high  tempe- 
ratures. Teaks.,  324. 

salts,  action  of,  on  iodides,  ii,  140. 

Ferricyanides,  preparation  of,  i,  218. 

Ferrochromium,  ii,  452. 

estimation  of  chromium  in,  ii,  35^ 

70,  217. 
Ferrotungsten,  ii,  452. 
Ferrous  ammonium  chloride,  ii,  17. 

arsenite,  ii,  351. 

carbonate,  compound  of  hydroxyl- 

amine  with,  ii,  46. 

lithium  chloride,  ii,  17. 

potassium  chloride,  ii,  17. 

sulphate,  electrolysis  of,  ii,  140. 

• tetramolybdate,  ii,  321. 

Fever,  metabolism  in,  ii,  108. 
Fibre,  crude,  estimation  of,  ii,  300. 
Fibres,  jute,  chlorination  of,  i,  63. 
Fibrin,    action    of    halogen    acids    on,. 

i,  263. 

and  fibrinogen,  ii,  289. 

vegetable,  constitution  of,  i,  215. 

Fibrinogen  and  fibrin,  ii,  289. 

specific  rotatory  power  of,  i,  480. 

Fibrins,  i,  310. 

Fibroin,  constitution  of,  i,  311. 

Fishes,   gases   in    the    air    bladder  of,. 

ii,  144. 
Flask,  modified  litre,  ii,  251. 
Flavocobalt  salts,  ii,  50. 
Flesh  of  the  ox,  elementary  compositioiv 

of,  ii,  105. 
Flores  Koso,  i,  424. 
Flours,  detection  of  chenopodium  seed 

in,  ii,  370. 
Fluorene,      orthamidodiplienyl      from, 

i,  529. 
Fluorescence  as  an  ionic  phenomenon, 

ii,  338. 
Fluorine,    amount    of,    in    the    teeth^ 

ii,  22,  147. 
i^—  compounds,  influence  of,  on  beer 

yeast,  ii,  425. 

• density  of.  Trans.,  401. 

— —  in  bones  and  teeth,  ii,  J 47. 
Fluorplumbates,  Teaks.,  393. 
Fluorplumbic  acid,  Trans.,  399 
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Pood,   detection    of    salicylic    acid    in, 

ii,  299. 
influence   of    subdivision    of,   on 

metabolism,  ii,  287. 
relations  of,  to  the  elimination  of 

hydrocarbons,  ii,  391. 
Foods,     nitrogenous,     digestibility     of, 

ii,  389. 
Food-stuffs,  detection  and  approximate 

estimation  of  sand  in,  ii,  163. 
Force,     mechanical,    endothermic     re- 
actions effected  by,  ii,  275,  444. 
Formacetanilide  (?),  i,  285. 
Formalazine,  i,  12. 

tetrabromo-,  i,  61. 

Formaldehyde,  i,  12. 

action  of  ammonia  on,  i,  64. 

compounds    of,    with    polyhydric 

alcohols,  i,  438. 
condensation  of   aromatic   amines 

with,  in  alkaline  solution,  i,  451. 

condensation  with,  i,  600. 

Formaldehydehydrazone,  nitro-,  i,  183. 
Formaldoxime,  Pkoc,  1894,  55. 

bromide,  Peoc,  1894,  56. 

chloride,  Peoc,  1894,  56. 

iodide,  Peoc,  1894,  56. 

Formazyl  methyl  ketone,  i,  98. 
action    of    ammonium 

sulphide  on,  i,  23. 

nitro-,  i,  183. 

phenyl  ketone,  i,  98. 

Formazylbenzene,  i,  457. 

oxidation  of,  i,  240. 

Formazyl-compounds,        decomposition 

products  of,  i,  457. 
method     of     formation     of, 

i,  239. 

mixed,  i,  456. 

oxidation  of,  i,  240. 

Formazylglyoxalic  acid,  i,  183. 

■ phenylhydrazone  of,  i,  183. 

Forinazylic  cyanide,  i,  273. 

JFormic  acid,  electrical  condvictivity  of, 

i,  66,  406. 

estimation  of,  ii,  219. 

< heat  of  combustion  of,  i,  225. 

Pormoins,  i,  286. 

Formula?,  molecular,  of  some  liquids,  as 

determined  by  their  molecular  surface 

energy,  Teans.,  167. 
Formylallylthiosemicarbazide,  i,  305. 
Formylamidodiraethylaniline,  nitro-, 

i,  281. 
Formylamidodiphenylcarbamide,  i,  96. 
Formylbromocamphor,  i,  613. 
Formyl-a-diphenylsemicarbazide,  i,  411. 
Formyl- a  ■  dipheny  Ithiosemicarbazide, 

i,  411. 
Formylmethy Ithiosemicarbazide,  i,  305. 
Formylpiperidine,  i,  617. 
Fractionation,  comuiutator  for,  ii,  231. 


Fraxetin,  an  isomeride  of,  i,  246. 

Freezing  point  determinations,  Teans., 
293. 

exact  method  for  the  deter- 
mination of  the  reduction  of,  ii,  228. 

proportionality  between  os- 
motic pressure  and  the  reduction  of 
the,  ii,  228,  343. 

points  of  alloys  in  which  the  sol- 
vent is  thallium,  Teans.,  31. 

of   dilute   solutions,    Peoc, 

1894,  101 ;  ii,  83. 

of  solutions,  determination  of 

the  reduction  of,  ii,  342. 

of  chlorides,  reduction 

of,  ii,  40. 

of  triple  alloys,  Teans.,  65. 

Frogs,  respiratory  exchange  in,  ii,  461. 

Fructose,  action  of  ammonia  on, 
i,  222. 

Fruits  and  their  skins,  waxes  and  other 
substances  of,  ii,  469. 

Fumaric  dianilide,  chloro-,  i,  515. 

Fungi,  constituents  of  the  tissues  of, 
ii,  425. 

ferment  analogous  to  emulsin  in, 

ii,  63. 

presence  of  true  cellulose  in,  ii,  24. 

Funnel,  safety,  ii,  231. 

Furfuracrylic  acid,  i,  173. 

Furfuraldehvde,  estimation  of.  Teaks., 
479. 

Fvirfur-a-cyanacrylic  acid,  i,  489,  572. 

Furfurcyanethylene,  i,  572. 

Furfurethylene,  i,  173. 

Furfurmalonic  acid,  i,  173. 

Furfurylic  alcohol,  refraction  constants 
of,  ii,  302. 

Furnace,  reverberatory  electrical,  with 
movable  electrodes,  ii,  78. 

Fusibility  of  mixtures  of  salts,  ii,  307. 


G. 


G-adolinite,  separation  of  the  oxides  in, 

ii,  47. 
Gralactose,     action     of     ammonia     on, 

i,  222. 

anilide,  constitution  of,  i,  413. 

configuration  of,  i,  218. 

c?- Gralactose,     behaviour     of,     towards 

pure  yeast  cvdtures,  i,  487. 
Gralactose-amylmercaptal,  i,  270. 
Galactosebeuzylmercaptal,  i,  270. 
Gralactose-ethjdmercaptal,  i,  270. 
Gralactosidogluconic  acid,  i,  565. 
G-albanum  resin,  i,  423. 
Galbaresinotannol,  i,  423,  ii,  361. 
Gallacetophenone  picrate,  i,  120. 
G-allanilide,  dibromo-,  and  its  triacetyl- 

derivative,  i,  331. 
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<Gallanilide,  dibromo-,  blue  lakes  derived 

from,  i,  415. 
Oallic  acid,  estimation  of,  ii,  73. 
•Crallobenzophenone,  double  ketone  from, 

i,  85. 

G-allobromacetophenone,  i,  86. 

•Oallochloracetophenone,  i,  86. 

Gallo-^-toluidide,  i,  78. 

■ oxindoplienolic  dyes  from,  i,  285. 

Galyanic  cell,  Clark's  standard,  con- 
struction of,  ii,  130. 

E.M.F.  of  varie- 
ties of,  ii,  129. 

elements,    secondary     heats     of, 

ii,  5, 

polarisation,  laws  of,  ii,  223. 

Garnet  from  the  Schneekoppe,  ii,  460. 
Garnets,  chemical  composition  of,  ii,  285. 
Gas,    apparatus     for     the    continuous 

evolution  of,  ii,  444. 
batteries,  ii,  436. 

coal-,    detection    of     oxygen    in, 

ii,  368. 

' estimation   of    nitrogen  in, 

ii,119. 
in  the  air  of  mines,  apparatus 

for  the  estimation  of,  ii,  258. 
natural,  action  of  chlorine  on  the 

methane  in,  i,  393. 
composition   and   origin   of, 

ii,  387. 
quantitative     analysis      of, 

ii,  401. 

supposed    relation    between    the 

solubility  of  a,  and  the  viscosity  of  its 
solvent,  Teans.,  782. 

Gas-baroscope      and     its     applications 

ii,  440,  471. 
Gases,  combustible,  apparatus   for   the 

rapid  estimation  of,  ii,  258. 

densities  of,  ii,  81. 

diffusion  of,  in  water,  ii,  389. 

dissolved  in  water,  apparatus  for 

tbe    extraction   for   analysis    of    the 

Teans.,  43  ;  ii,  485. 

extraction  of,  ii,  28. 

• electrical  conductivity  of,  ii,  222. 

exchanges      of,      between     living 

organisms  and  the  surrounding  atmo- 
sphere, ii,  153. 
■ in      the     air-bladder     of      fishes, 

ii,  144. 

intestinal,  of  the  horse,  ii,  197. 

mineral  combustible,  of  Torre  and 

Salsomagtpore,  ii,  195. 

mixed,  separation  of,  by  the  electric 

discharge,  Teans.,  619. 

occlusion  of,    by  metallic   oxides, 

ii,  45. 

phenomena     of      oxidation     and 

chemical  properties   of,  ii,  293,  294, 
367. 


Gases,  simple  apparatus  for  measuring, 

ii,  472. 
temperature  of  explosion  of  mix- 
tures of,  ii,  11. 
Gas-purifying   material,    estimation    of 

sulphur  in,  ii,  214. 
Gas-refuse,  estimation  of   cyanides  in. 

ii,  36. 
Gas-tables,  Lunge's,  ii,  118. 
Gastric    digestion,   action    of    different 

acids  on,  ii,  462. 
influence  of  cliloroform   on 

artificial,  ii,  104. 
juice,  estimation  of  the  acidity  of, 

ii,  262,  334. 
Gas-volumeter  of  general  applicability, 

Geissler  j)otash  bulbs,  modified,  ii,  329. 
Geissospermine,  i,  155. 
Gelatin,  reaction  for,  ii,  168. 
Gentisein  methyl  etlier,  i,  340. 

synthesis  of,  i,  340. 

Geranalanilide,  i,  84. 
Geranaldehyde,  i,  401. 

acid  from,  i,  84. 

Geranaldehyde-series,    compounds    of, 

1,83. 
Geranaldoxime,  i,  84. 
Geranalphenylhydrazone,  i,  84, 
Geranic  acid,  i,  84. 
Geraniol  from  oil  of  Andropogon  achoe- 

nanthus^  i,  435. 

from  rose  oil,  i,  253. 

Geraniolene,  i,  85. 

Geranionitrile,  i,  84. 

Geranium   oil,   rhodiuol   from,   i,    141, 

253. 
Germination,  formation  of  oxycelluloses 

during,  Teaks.,  476. 

influence  of  carbonic  oxide  on,  ii,  25. 

of  barley,  formation  of  sacciiarose 

during,  ii,  64. 
Glass,  action  of  acids  on,  ii,  48. 

action  of  water  on,  ii,  94,  451. 

behaviour     of,      with      reagents, 

ii,  451. 

weathering  of,  ii,  48. 

Glasses,    graphochemical     calculations 

with  especial  reference  to  soda-lime, 

ii,  235. 
Glaucophane,  asbestos-like   variety   of, 

from  Rhodes,  ii,  461. 
Globulin  of  wlute  of  egg,  i,  480. 

proteolysis  of,  ii,  462. 

Glucaae,  i,  258. 
Gluco-o-diamidobenzene,      nature     of, 

i,  182. 
a-Glucoheptose,  bebaviour  of,  towards 

pure  yeast  cultures,  i,  487. 
Glucolieptose-ethylmercaptal,  i,  269. 
o-Glucooctose,    behaviour    of,    towards 

pure  yeast  cultures,  i,  487. 
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Glucoprote'itls,  i,  310. 

Glucosamidoguanidinc,  salts  of,  i,  315. 

Glucosamine,  i,  1G7. 

formation  of,  from  glucose,  i,  222. 

Glucose,  action  of  ammonia  on,  i,  222. 

action  of  baryta  on,  i,  269. 

action  of  lime  and  of  alkalis  on, 

i,  5. 

amorphous  form  of,  ii,  3. 

anilide,  constitution  of,  i,  413. 

behaviour  of,  towards  pure  yeast 

cultures,  i,  487. 

constitution  of,  i,  104. 

constitution  of  the  aniline  deriva- 
tives of,  i,  511. 

conversion    of    maltose    into,   by 

various  organs,  ii,  103. 

detection  of,  in  honey,  ii,  164. 

estimation  of,  in  beets  and  dif- 
fusion juice,  ii,  72. 

from  convolvulinic  acid,  i,  541. 

variations   in  the  rotatory  power 

of,  ii,  2. 

Glucose-amylmercaptal,  i,  270. 

Glucosebenzylmercaptal,  i,  270. 

Glucose-ethylmercaptal,  i,  270. 

behaviour  of,    to'nards  pure 

yeast  cultures,  i,  487. 

Glucose-like  substance  from  prote'id 
matter,  i,  156. 

Glucosepyrogallol,  i,  398. 

behaviour  of,  towards  pure  yeast 

cultures,  i,  487. 

Glucoseresorcinol,  i,  397. 

behaviour  of,  towards  pure  yeast 

cultures,  i,  487. 

Glucoside  in  vine  leaves,  i,  258. 

of  violet  roots,  i,  47. 

Glucosides,  constitution  of,  i,  104. 

isolation  of  sugai-s  from,  i,  340. 

■  of  the  alcohols,  i,  3. 

reactions  of,  with  potassium  mer- 
curic iodide  and  with  iodised  potassium 
iodide,  ii,  167. 

synthetical,  i,  565. 

Glucosidogluconic  acid,  i,  565. 

Glucosidoglycollic  acid,  i,  565. 

crs-Glutaconic  acid,  i,  322. 

anhydride,  i,  323. 

Glutamic  acid,  action  of  barium  hydr- 
oxide on,  i,  571. 

• derivatives  of,  i,  498. 

/-Glutamic  acid,  i,  498. 

Glutaric  acid,  derivatives  of,  i,  498. 

preparation  of,  i,  570. 

Gluten,  constitution  of,  i,  214. 

Gluten-casein,  constitution  of,  i,  214. 

Gluten-fibrin,  constitution  of,  i,  214. 

Glyceric  acid,  effect  of  temperature  on 
the  optical  activity  of  ethereal  salts 
of,  Teans.,  761. 

Glyceric-p-toluidide,  i,  495. 


Glycerol,  electrolytic  oxidation  of,  i,  103. 

estimation  of,  in  wine,  ii,  368. 

formation  of,  in  alcoholic  fermen- 
tation, i,  563.  ;      .C"T' 

inverting  action  of,  i,  436. 1 1 

Glycerolformacetal,  i,  438. 

Glycerols    from   unsaturated    alcohols, 

i,  563. 
Glycerophosphoric  acid  in  urine,  ii,  467. 
Glycerose,  behaviour  of,  towards  pure 

yeast  cultures,  i,  487. 
Glycerylglucoside,  i,  565. 
Glycocine  and  its  derivatives,  constitu- 
tion of,  Peoc,  1894,  90,  94. 

estimation  of,  ii,  336. 

preparation  of,  i,  267. 

thermochemistry  of,  ii,  341. 

Glycogen,  action  of  acids  on,  i,  566. 
change  of,  into  sugar  in  the  liver,, 

ii,  145. 

estimation  of,  ii,  72,  123. 

formation  of,  ii,  358. 

post  mortem  changes  of,  in  muscle 

ii,  146. 
varieties   of   sugar  formed   from, 

by  animal  ferments,  ii,  325. 
Glycogenia    in   anthrax,   variations   of,. 

ii,  60. 
Glycol  from  menthene,  i,  469. 
Glycolglucoside,  i,  4. 
Glycollic  acid,  derivatives  of,  i,  493. 
electrolysis    of    the    sodium 

salt  of,  i,  228. 

anilide,  i,  493. 

a-naphthalide,  i,  494. 

j8-naphthalide,  i,  494. 

o-toluidide,  i,  494. 

_p-toluidide,  i,  494. 

Glycollide,  i,  493. 
Glyoxalenedibenzenylhydrazidine, 

i,  386. 
Glyoxylic  acid,  action  of  resorcinol  on,, 

i,  4^2. 

action  of  urethane  on,  i,  363. 

detection  of,  i,  402. 

preparation  of,  i,  402. 

Gold,  action  of  potassium  cvanide  on,, 

ii,  416. 
chloride,  action  of  hydrogen  and 

other  gases  on,  ii,  295. 
condition  of,  in  quartz  and  calcite 

veins,  ii,  354. 
crystallisation    of,    in    hexagonal 

forms,  ii,  353. 
estimation    of,    in   antimony   and 

bismuth,  ii,  71. 

estimation,  volumetric,  of,  ii.  431. 

freezing  points  of  solutions  of,  in 

thallium,  Teans.,  33. 

ores,  analysis  of,  ii,  484. 

of  California,  ii,  354. 

potential  of,  ii,  374. 


INDEX   OF   SUBJECTS. 


585 


Oold.     See  also  Auric  and  Aureus. 
Oold-aluminium-tin      alloys,      freezing 

points  of,  Teans.,  74. 
Gold-bismuth   alloys,  E.M.F.  of,  in  a 

voltaic  cell,  Trans.,  1034. 
Oold-cadmium,  ii,  236. 
Gold-cadmium-bismuth  alloys,  freezing 

points  of.  Trans.,  69. 
Gold-cadmium-lead  alloys,  freezing 

point  of,  Trans.,  iJG,  67. 
Gold-cadmium -thallium  alloys,  freezing 

points  of,  Trans.,  70. 
■Gold-lead,  ii,  236. 
G-old-lead  alloys,  E.M.F,  of.  in  a  voltaic 

cell.  Trans.,  1036. 
•Gold-silver  alloys,  E.M.F.  of,  in  a  vol- 
taic cell.  Trans.,  1035. 
<3rold-tin  alloys,  E.M.F.  of,  in  a  voltaic 

cell,  Trans.,  1037. 
•*'  Grains,"    Brewers',    digestibility     of, 

ii,  389. 
Granataldeliyde,  i,  154. 
Oranatanine,  i,  155. 
■Granatenine,  i,  154. 
Granatoline,  i,  154. 
Granatonine,  i,  154. 
Granatyl  iodide,  i,  154. 
■Grapes,    American,    vitin     and    waxes 

from,  i,  256. 
Oraphite,    estimation   of,   in   pig    iron, 

ii,  297. 
obtained  from  various  metals,  pro- 
perties of,  ii,  415. 
Oraphochemical  calevdations,  ii,  348. 
■Grass,  influence  of  nitrogenous  manures 

on,  ii,  210. 
Ground-substance  of  connective  tissue, 

ii,  357. 
Ouaiacol  chloracetate,  i,  74. 
condensation  of,  with  halogeuated 

fatty  acids,  i,  505. 

picrate,  i,  120. 

■Guiacolglycollic  acid,  i,  289. 
Ouaiol,  i,  538. 
Guanazole,  i,  518. 

and  its  derivatives,  i,  517. 

■Guanidine,  amido-,  i,  373,  516. 
and      its      alkyl-derivatives, 

i,  373. 
compounds   of    sugars  with, 

i,  315. 
triazole- derivatives     from, 

i,  57. 
condensation  of  /S-diketones  with, 

i,  111. 

ethylic  malonate,  i,  164. 

• oxalate,  i,  164. 

succinate,  i,  165. 

salts,  action  of  ethylic   succinate 

on,  i,  165. 
• thiocyanate,  action  of  ethylic  suc- 
cinate, phthalic  anhydride  or  benzile 


on  in  presence  of   sodium  ethoxide, 

i,  165. 
Guanidine-derivatives  of  bibasic  acids, 

i,  7,  164. 
^-Gulose,    behaviour   of,    towards    pure 

yeast  cultures,  i,  487. 
Gum  from  German  yeast,  i,  222. 
Gums,  soluble,  i,  6. 
Gymnocladus    cavadensis,    carbohvdr- 

ates  of  the  fruit  of,  ii.  111. 


H. 


Hsematin     hydrochloride    and     hydro- 
bromide,  i,  311. 
Haematite,     artificial     preparation     of, 

ii,  388. 
Haematoxylin,  methylation  of,  i,  341. 
Haemoglobins,  synthesis  of,  i,  216. 
Halogens,     electrolytic     estimation    of, 

ii,  426. 
influence  of,  on  the  optical  value 

of  double  bonds,  ii,  1. 
Haloid   salts,  system   of,   according   to 

the  theory  of  chemical  forms,  ii,  183. 
Hausmannite,  ii,  99. 
Heat,  allotropic  changes  of  iron  under 

the  influence  of,  ii,  237. 

animal,  sources  of,  ii,  104. 

development  of,  in  salivary  glands, 

ii,  358. 
emisson   of,  from  surfaces  of  the 

body,  ii,  143. 
latent,    of     fusion    of     thallium, 

Trans.,  35. 

of  combustion  of  fatty  acids,  i,  221. 

of  dissociation   in  electrochemical 

theory,  ii,  80. 
of  formation   of  the   hydrate   of 

nitrous  oxide,  ii,  278. 
of  fusion  of   some   organic    com- 
pounds, ii,  439. 
specific,  of   liquid  sulpliurous  an- 
hydride, ii,  439. 
Heat.     See  also  Thermochemistry. 
Heats,  secondary,  of  galvanic  elements, 

ii,  5. 
specific,  ratio  of,  in  the  paraffins, 

ii,  38. 
Heintzite,  ii,  100. 
HeUanthus  aniiufi,  composition  of  seeds 

and  etiolated  sprouts  of,  ii,  113,  469. 
Hemp,  composition   of  the   seeds   and 

etiolated  sprouts  of,  ii,  113,  469. 
Hemp-seed,  occurrence  of  trigonelline  in, 

ii,  291. 
Henbane-seed  oil,  ii,  364. 
Hepatic  glycogenesis,  ii,  145. 
Heptabenzoylruberythric  acid,  Tbans., 

186. 
Heptamethylene,  i,  265. 
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Heptane,  action  of  nitric  acid  on,  i,  265. 

oxidation  of,  in  presence  of  pal- 
ladium asbestos,  ii,  294. 

j>Feptoyltohiene,  Peoc,  1894,  60. 

Heptylacetic  acid,  heat  of  combustion 
of,  i,  225. 

Heptylcarbamide,  tertiary,  i,  405. 

Heptylic acid, normal, oxidation  of  ,i,  491. 

chloride,    action    of     aluminium 

chloride  on,  Peoc,  1893,  208  ;  1894, 
60. 

Heptylic     diacetylglycerate,    active, 
Trans.,  751. 

HeptyJmalonic  acid,  heat  of  combustion 
of,  i,  225. 

Heptyl-jo-toluidine,  Peoc,  1894,  61. 

Herbivora,  asparagine  in  the  nutrition 
of,  ii,  106. 

Hexabenzoylruberythric   acid,  Teans., 
187. 

Hexabenzoylscoparin,  i,  542. 

Hexacetylglucosamidoguanidine,  i,  315. 

Hexacetylscoparin,  i,  542. 

Hexahydroanthranilic  acid,  i,  591. 

Hexahydrobenzene,  i,  176. 

molecular  volume   and  refraction 

constants  of,  i,  366. 

thermochemistry  of,  ii,  81. 

Hexahydrobenzo-4-benzylidene-3  : 4-di- 
pyrazolone,  i,  260. 

Hexahydrobenzo-3  : 4-dipyrazolone, 
i,  260. 

Hexahydrobenzoic    acid,    synthesis   of, 
Teans.,  86, 103,  i,  366. 

2-Hexahydrocymene,  /-amido-,  i,  44. 

Hexahydrohydrocarbostyril,  i,  428. 

Hexahydro-a-naplithinoline,  i,  627. 

Hexahydroquinoline,  i,  427. 

hydrobromide,  bromo-,  i,  427. 

Hexahydroquinolylphenylcarbamide, 
i,  427. 

Hexadydroquinoly  Iph  enylthiocarb - 
amide,  i,  427. 

Hexahydrosalicylic  acid,  i,  87,  246,  592. 

Hexahydro-o-toluic  acids,  i,  244. 

Hexahydro-j9-toluic  acid,  i,  87. 

bromo-,  i,  87,  522. 

Hexamethylenamine,  i,  164,  175. 

and  its  derivatives,  i,  175. 

compounds     of,     v^ith    hydrogen 

bismuthoiodide,  i,  164. 

Hexamethylene,  i,  176. 

bromo-  and  iodo-,  i,  175. 

»i-diamido-,  i,  177. 

^-dibromo-,    stereoisomeric    modi- 
fications of,  i,  174. 

^-diiodo-,  stereoisomeric  forms  of, 

i,  175. 

glycol,  Teans.,  598. 

diethylic  ether,  i,  158. 

Hexamethylenecarboxylic  acid,  synthe- 
sis of,  Teaks.,  86,  103. 


Hexamethylenediamine  nitrite,  i,  410. 
Hexamethylenedipyrazolone,  i,  577. 
Hexametliyleneoxindole,  i,  428. 
Hexamethylenetetramine,     constitution 

of,  i,  64. 
Hexamethylenic  dibromide,  Teans.,  591, 

599,  i,  119,  158. 
action  of,   on   ethylic   sodio- 

malonate,  Teans.,  591 ,  599. 
action  of  sodium  on,  Teans., 

591,  599. 

diiodide,  i,  119. 

diphenylic  ether,  i,  119. 

Hexamethyltrimethylenetrisulphone, 

i,  444. 
Hexane,  action  of  nitric  acid  on,  i,  265. 

bromonitro-,  i,  265. 

molecular   volume   and  refraction 

constants  of,  i,  366. 

nitro-,  i,  265. 

Hexitols,  two  new,  i,  395. 

Hexose  from  the  oxidation  of  glycerol, 

i,  104. 
Hexylallylcarbinol,  i,  563. 
Hexylene,  molecular  volume  and  refrac- 
tion constants  of,  i,  366. 

nitrosochloride,  Teans.,  326. 

Hippuroflavin,  i,  55. 
Homoacetopiperone,  i,  51. 
Homocatechol,  action   of  halogens  on, 

i,  368. 

tribromo-,  i,  368. 

trichloro-,  i,  368. 

Homologous  compounds,  calculation  of 

the   boiling  points  of,  Teans.,   193, 

725. 
Homologous  series  of  carbon  compounds, 

critical  pressures  in,  ii,  82. 
Honey,  detection  of  glucose  and   cane 

sugar  in,  ii,  164. 
Honey-dew,  composition  of,  ii,  469. 
influence  of,  on  the  composi- 
tion of  honey,  ii,  469. 
Hops,  functions  of,  in  the  dry  hopping 

of  beer,  ii,  205. 
Hornblende,  analyses  of,  ii,  460. 

from  Durbach,  ii,  460. 

Horse,  change  of  substance  in,  ii,  196. 

intestinal  gases  of  the,  ii,  196. 

Horse-flesh,  detection  of,  ii,  336. 
Hiibl's  iodine  absorption  process,  ii, 
solution,     stable     form 

ii,  490. 
Human  tissues,  sulphur  in,  ii,  58, 
Humic    acid,     natural    occurrence 

ii,  457. 
Humite,  chemical  composition  of,  ii,  241. 

free  from  fluorine,  ii,  459. 

Humus,    modification    of     G-randeau's 

method  for  the  estimation  of,  ii,  264. 
Hydracetylacetone,   magnetic    rotation, 
of,  Teans.,  819,  825. 


74. 
of, 
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Hydra cetylacetone,  refractive   and    dis- 
persive power  of,  Tkaxs.,  820,  828. 

Hydrastic  acid,  constitution  of,  i,  390. 

Hydrastine,  i,  60,  389. 

constitution  of,  i,  390. 

Hydrastis  canadensis,  a  third   alkaloid 
from  the  root  of,  i,  479. 

Hydrastolactone,  i,  389. 

Hydrastonic  acid,  i,  389. 

oxime,  i,  389. 

Hydrated  and    anhydrous   compounds, 
physical  properties  of,  ii,  346. 

Hydraziacetic  acid,  i,  324. 

Hydrazides  of  carbonic  and  thiocarbonic 
acids,  i,  166. 

Hydrazidoacetal,  i,  169. 

Hydrazidoacetaldehyde,  i,  169,  584. 

Hydrazine,    action     of     cyanogen    on, 
'i,  149. 

hydrate,  action  of  picrylic  chloride 

on,  i,  372. 

preparation  of,  i,  349. 

maleate,  i,  348. 

physiological  action  of,  ii,  394. 

picrate,  i,  273. 

Hydrazinebenzoic     acids,      substituted, 
action  of  thionyl  chloride  on,  i,  596. 

Hydrazinedicarbonamide,  i,  166. 

Hydrazines,  primary,  and  carbon  bisul- 
phide, reaction  between,  i,  625. 

tertiary  and  quaternary  aromatic, 

i,  284. 

Hydrazodicarbonthioallylamide,  i,  97. 

Hydrazodicarbonthioamide,  i,  97. 

Hvdrazodicarbonthiophenylamide, 
\  98. 

Hydrazomethyltriazole,  i,  57. 

Hydrazones,  hydrogen  cyanide  as  a  re- 
agent for,  i,  413. 

Hydrindene,    action    of     bromine     on, 
Teans.,  250. 

and  some  of  its  derivatives,  syn- 
thesis of,  Teans.,  228. 

ethyl  ketone,  Teans.,  243. 

ketoxime,  Teaxs.,  244. 

methyl  ketone,  Teans.,  140. 

ketoxime,  Teans.,  241. 

phenyl  ketone,  Teans.,  245. 

preparation  of,  Teans.,  248. 

Hydrindencarboxylamide,  Teans.,  136. 

Hydrindenecarboxylic     acid,     Teans., 
233. 

tetrabromo-,  TeANS.,  237. 

anilide,  Teans.,  136. 

chloride,  Teans.,  235. 

Hydrindenedicarboxylic    acid,   prepara- 
tion of,  Teans.,  232. 

Hydrindeneethylcarbinol,  Trans.,  244. 

Hydrindeneethylcarbinyl  acetate, 
Teans.,  245. 

Hydrindcnemethylcarbinol,  Trans., 
242. 


Hydrindenemethylcarbinvl  acetate, 

Teans.,  143. 
a-Hydrindone  and  its  derivatives, 

Teans.,  480. 

brom-,  Teans.,  500. 

condensation  products  of,  Teans., 

495. 

dibrom-,  Trans.,  501. 

dichlor-,  Teans.,  503. 

formation     of     the     hydrocarbon 

truxene  from,  Teans.,  269,  278. 

isonitroso-,  Teans.,  492. 

nitro-,  Teans.,  495. 

preparation    of,   from    phenylpro- 

pionic  chloride,  Teans.,  484. 

properties  of,  Teans.,  488. 

Hydrindonehydrazone,  Teans.,  493. 
a-Hydrindoneoxime,  Trans.,  489. 
conversion    of,    into    hydrocarbo- 

styril,  Teans.,  490. 
Hydriodic  acid,  action  of  ferrous  salts 

on,  ii,  140. 

See  also  Hydrogen  iodide. 

Hydrobenzamide,    physiological    action 

of,  ii,  467. 
Hydrobromic      acid.       See     Hydrogen 

bromide. 
Hydrocalcite  from  Wolmsdorf,  ii,  239. 
cw-Hydrocamphene,  i,  421. 
cV^i^raws-Hydrocamphene,  i,  421. 
Hydrocarbon,  CsHig,  from  santonic  acid,. 

i,  205. 
Hydrocarbon,  Ci,)Hi8,  from  menthonyl- 

amine,  i,  338. 
Hydrocarbon,  C15H20,  from  galbaresino- 

tannol,  i,  423. 
Hydrocarbons,  aromatic  action  of  nitric 

acid  on,  i,  277. 
action  of  sulphuryl  chloride 

on,  i,  132. 
brominated  iinsaturated,  oxidation 

of,  i,  354. 
bromination   and  chlorination   of,. 

i,  1,  217. 

coloured,  Proc,  1893,  200. 

gaseous,  oxidation  of,  ii,  293. 

relations  of  food  to  the  elimination 

of,  ii,  391. 

new  class  of,  i,  433. 

saturated,  action  of  nitric  acid  on, 

i,  265. 
Hydrocarbostyril,   conversion   of  fo-hy- 

drindonoximc  into,  Peoc,  1893,  240. 
Hydrochloric  acid,  detection  of,  ii,  396. 
electrolysis  of,  as  a   lecture 

experiment,  ii,  232. 
influence    of,    on     intestinal 

putrefaction,  ii,  392. 
influence  of  the  ammonia  in 

the  stomach  on  the  estimation  of  the, 

ii,  21. 
See  also  Hydrogen  chloride* 
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Hydrocliolesterylene,  i,  326. 
Hydrocinchonine,  i,  629. 
Hydrocofcon,  i,  40. 
Ilydrofranklinito     and     cbalcoplianitc, 

identity  of,  ii,  458. 
Hydrogen,  absorption  and   elimination 

of,  ii,  102. 
absorption  of,  by  water  and  aqueous 

solutions,  ii,  345. 
and  cblorine,  influence  of  moisture 

on  the  interaction  of.  Trans.,  612. 
volume  changes  dm-ing  the 

interaction  of,  ii,  412. 
■  and  oxygen,  ratio  of   the  atomic 

weights  of,  ii,  277. 
temperature  of  explosion  of 

mixtures  of,  ii,  11. 
and  selenium,  combination  of,  in  a 

vessel  not  uniformly  heated,  ii,  135. 
influence  of  pressure  on  tlie 

combination  of,  ii,  417. 

■  atomic  weight  of,  ii,  39. 

bromide,  ii,  232. 

detection  of,  ii,  428. 

carbon  and  nitrogen,  simultaneous 

estimation  of,  ii,  257. 

chloride,    action    of,    on    ethylic 

alcohol  as  a  time  reaction,  ii,  133. 

and    ammonia,   influence    of 

moisture  on  the  combination  of, 
Teans.,  614. 

and  potassium  chlorate,  inter- 
action of,  Proc,  1893,  211. 

freezing  points   of   solutions 

of,  Teans.,  308. 

magnetic    rotation    of,    in 

various  solvents,  Trans.,  20. 

See  also  Hydrochloric  acid. 

critical  pressure  of,  ii,  82. 

cyanide,  dissociation   constant   of, 

ii,  132. 
effect  of,  on  different  insects, 

ii,  247. 

estimation  of,  ii,  165. 

estimation  of,  in  cherry-laurel 

water,  ii,  165, 
fluoride,  decomposition  of  barium 

sulphate  by,  ii,  215. 

— — rate  of  etherification  of,  i,  103. 

iodide,  decomposition  of,  by  heat, 

ii,  12. 

hydrates  of,  ii,  11. 

interaction    of,    with    ferric 

chloride,  ii,  191. 

■ See  also  Hj'driodic  acid. 

molecule,  heat  of  dissociation  of, 

ii,  80. 

oxidation  of,  ii,  293. 

oxidation  of,  in  presence  of  palla- 
dium asbestos,  ii,  293. 

peroxide,    decomposition    of,    by 

cells,  ii,  24. 


Hydrogen  peroxide,  formation  of,  from 
oxalic  acid,  under  tlie  conjoint  action 
of  light  and  oxygen.  Trans.,  453. 

in  tlie  atmosphere,  ii,  88,  277, 

311. 

source  of,  ii,  186. 

molecular  weight  of,  ii,  88. 

preparation  of,  ii,  186. 

reactions  for,  ii,  88. 

separation  of  metals  in  alka- 
line solution  by,  ii,  32,  71. 

phosphide,  rate  of   oxidation   of, 

ii,  14. 

potential  of,  ii,  373. 

presence  of,  in  the  residual  nitro- 
gen from  blood,  ii,  463. 

■  sulphide  apparatus,  ii,  134. 

test  for,  ii,  295. 

Hydrogenation  of  closed  chains,  ii,  80. 
I    Hydroisaphenic  acid,  i,  29. 

Hydrolysis  of  methylic  acetate  by  water, 
velocity  of,  ii,  309. 

of  salts,  ii,  378. 

of  weak  acids  and  bases,  ii,  271. 

velocitv  of,  in  some  ethereal  salts, 

ii.  274,  309. 
Hydronaphthinolines,  i,  626. 
Hydrophosphocyanic  acid,  i,  314. 
Hydroquinoketopyridine,  Trans,,  830, 
Hydroquinoline,    attempts    to    prepare 
optically  active  modification  of,  i,  213. 
Hvdi'oquinoline-derivatives,      synthesis 

of,  i,  144. 
Hydroxamic  acids,  formation  of,  from 

ethereal  salts,  i,  274. 
Hydroxides,  carbonates,  and   bicarbon- 
ates,  volumetric  separation  of,  ii,  478. 

metallic,  solvent  action  of  tartrates 

on,  ii,  254, 
^«-Hydroxyacetophenone,  i,  521. 
Hydroxy-acids,  aromatic,  etherification 
of,  i,  591. 

mono-  and  bi-basic,  i,  513. 

Hydroxy -alcohols,    aromatic,    synthesis 

of,  i,  577. 
4  :  4'-Hydroxyaraidodiphenyl,  i,  597. 
Hydroxyanthracene,  amido-,  i,  420. 

nitroso-,  i,  420, 

m-Hydroxyanthraquinone-/3-carboxylic 

acid.  Trans.,  846. 
Hydroxyanthraquinones,  i,  532. 
w-Hydroxybenzaldeliyde,  jS-trithio-, 

i,  129. 
p-Hydroxybenzaldeliyde,      )8-trithio-, 

i,  129. 
Hydroxybenzaldehydes,       condensation 

of,  with  benzylamine,  Trans,,  192. 
o-   and  jo-Hydroxybenzaldehydes,   con- 
densation   products    of,    with    quin- 
aldine,  i,  553. 
Hydroxybenzene,  3  :  5-diamido-,  i,  22. 
2>-Hydroxybenzethylenequinoline,  i,  554. 
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?»-Hydroxybenzoic   acid,   reduction   of, 

i,  87. 
o-Hydroxybenzylic  alcohol,  i,  577. 
action      of     ammonia     and 

primary  amines  on,  i,  450 
^-Hydroxybenzylic  alcohol,  i,  577. 
o-Hydroxybenzylidenebenzylamine, 

Teans.,  192. 
jD-Hydroxybenzylidenebenzylamine, 

Teans.,  192. 
o-Hydroxybenzylidenedicyanacetimide, 

i,  489. 
a-Hydroxybutyric  acid,  i,  496. 
electrolysis    of     the    sodium 

salt  of,  i,  228. 
/3-Hydroxybutyric   acid,    electrolysis  of 

tlie  sodium  salt  of,  i,  228. 
o- Hydroxy  butyric  acids,  derivatives  of 

the  two,  i,  496. 

anilide,  i,  496. 

a-naphthalide,  i,  496. 

)8-napbthalide,  i,  496. 

o-toluidide,  i,  496. 

^-toluidide,  i,  496. 

Hydroxycamphocarbamic  acid,  i,  202. 
<) -Hydroxy caproic   acid,  derivatives  of, 

i,  318. 
o-Hydroxy-w-clilorocinnamene,  i,  130. 
Hydroxychloromethoxyphthalic  an- 

liydride,  i,  247. 
4-Hydroxy-3-chloroqmnoline,  i,  383. 
Hydroxycinnamic  acid,  amido-,  i,  504. 
w-Hydroxycocaine,  i,  557. 
Hydroxy-f^-coca'ine,  i,  558. 
Hydroxydiaterpenylic  acid,  i,  361. 
a-Hydroxydibenzyl-o-dicarboxylic  acid, 

i,  604. 
«-Hydroxydibenzyl-o-o-tricarboxylamic 

acid,  lactone  of,  i,  604. 
a-Hydroxydibenxyltricarboxylic       acid, 

lactone  of,  i,  604. 
a-Hydroxydibenzyltricarboxylimide, 

lactone  of,  i,  604. 
Hydroxydimethoxy-iS-methylcoumarin, 

i,  246. 
Hydroxydinitrophenylic  isocyanate, 

i,  118'. 
o-Hydroxydiphenylamine,  i,  511. 
^)a-Hydroxyethyl-o-bromethylbenzenc, 

i,  590. 
jjj-Hydroxyethyltetrahydroquinoline, 

i,  554. 
2-Hydroxyhexahydrocymene,  i,  44,  45. 
Hydroxyhexamethylene  and  its  deriva- 
tives, i,  175. 

platinochloride,  amido-,  i,  410. 

«-Hydroxyhexamethylenecarboxylic 

acid,  i,  366. 
o-Hydroxyhomophthalic  acid,  lactone  of, 

i,  390. 
^-Hydroxy-o-hydrocinnamocarboxylic 

acid,  lactone  of  o-chlorobromo-,  i,  290. 
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)8-Hydroxy-c>-hydrocinnamocarboxylie 
acid,  lactone  of  o-dichloro-,  i,  189. 

Hydroxyhydrolapachol,  brom-,  Teans., 
19. 

hydroxirae,  Teans.,  722. 

Hydroxyisoamylacetic  acid,  i,  563. 

a-Hydroxyisobutyric  acid,  electrolysis 
of  the  sodium  salt  of,  i,  228. 

anilide,  i,  497. 

•  a-naphthalide,  i,  497. 

jS-naphthalide,  i,  497. 

• o-toluidide,  i,  497. 

Hydroxyketones,  aromatic,  synthesis  of, 
i,  85. 

Hydroxylamine,  action  of  methylic 
iodide  on,  Peoc,  1894, 138. 

•  and  its  homologues,  i,  223. 

properties  and  constitu- 
tion of,  i,  9,  224. 

compounds  of,  with  metallic  car- 
bonates, ii,  45. 

compounds  of,  with  metallic  salts, 

ii,187. 

constitution  of   the  amido-deriva- 

tives  of,  i,  127. 

decomposition  of,  by  sodium  hydr- 
oxide, ii,  187. 

hydrochloride  and  sodium  nitrate, 

the  action  between,  ii,  136. 

oxidation  of,  ii,  14. 

pi'eparation  of,  ii,  278,  813. 

reaction  for,  ii,  67. 

stability  and  properties  of,  ii,  278. 

Hydroxylamines,  substituted,  i,  9,  224. 

>  '  ' formation  of,  by  the  reduc- 
tion of  aliphatic  nitro-compound?, 
Peoc,  1894,  139. 

Hydroxyloxamic  acid,  i,  358. 

1:2:  4- Hydro xym3thoxy ally Ibenzylic 
alcohol,  i,  577. 

5  : 4'-Hydroiymet  joxyxanthone,  i,  534. 

1  : 2-Hydroxymebhylbenzylic  alcohol, 
i,  577. 

1 :  3-Hydroxymethylbenzylic  alcohol, 

i,  577. 
1 : 4-Hydroxymethylbenzylic  alcohol, 

i,  577. 
Hydroxymethylcneacetone,     action    of 

phenylhydrazine  on,  i,  345. 
Hydroxymethylcneacetylacetone,  i,  C6. 
1:5:  2-Hydroxymethylprop}  Ibenzylic 

alcohol,  i,  577. 
Hydroxymetliylpyromucic  acid,  i,  335. 
1 : 3-Hydioxymethjlquinoline,4-amido-, 

i,  505. 
7-Hydroxy-o-methyl.m-toluquinoline- 

/3-carboxylic  acid,  i,  259. 
/9-Hydroxy-a-naplithaquinone,    conden- 
sation of  aldehydes  with,  Trans.,  76. 
Hydroxynaphthaquinoncimidobenzoic 

acid,  i,  532. 

2  : 3-Hydrosynaphthoic  acid,  i,  91. 

44 
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of 


2  :  3-Hjdroxynaplithoic   acid,   bromo- 

and  cliloro-derivatives  of,  i,  605. 

-T nitroso-,  i,  91. 

)8-Hydroxynaphthoic  acid  (m.  p.  216°) 

i,  605. 
Hydroxynicotinic  acid,  nitro-,  i,  382, 
a-Hydroxynicotinic     acid,     action 

nascent  hydrogen  on,  i,  343. 
j8-Hydroxynonic  acid,  i,  563. 
Hydroxyphenoxazone,  chloro-,  i,  54. 
Hydroxy-/3-phenylcoumavin,  i,  88. 
^-Hydroxyphenyl-3  : 5-dimetliylpyr- 

azole,  i,  346. 
Hydroxyplienyhneconin,  i,  601. 
w-Hydi'oxyphenylmethylcarbinol, 

i,  521. 
^-Hydroxyplienylmethylplienylpyra- 

zole,  i,  346. 
Hydroxyphenylphthalide,  i,  600. 
4'-j9-Hydroxypbenylquinaldinic       acid, 

i,  344. 
4'-p-HydroxyphenylqTiinoline,  i,  344. 
Hydroxypbenyltriazole,  i,  57. 
Hydroxypropylamidobenzylic     alcohol, 

chloro-,  i,  369. 
7-Hydroxyquinaldine-/?-carboxylic  acid, 

synthesis  of,  i,  259. 
p-Hydroxyquinol,  trichloro-,  i,  233. 
1-Hydroxyquinoline,  4-aniido-,  i,  505. 
4-Hydroxyquinoline,  1-amido-,  i,  505. 
o-Hydroxy-j9-qmnone,  trichloro-,  i,  233. 
^-Hyd'oxy-o-quinone,  trichloro-,  i,  233. 
Hydroxysebacic  acid,  i,  359. 
Hydroxyterpenylic  acid,  i,  361. 

dilactone  of,  i,  362. 

Hydroxy tetramethylene,  Trans.,  960. 

action  of  bromine  on,  Teans.,  961. 

Hydroxyvirethane,  i,  364. 
2-Hydroxyxanthone,  dibromo-,  i.  534. 
3-Hydroxyxanthone,  dibromo-,  i,  534. 
4-Hydroxyxanthone,  dibromo-,  i,  534. 
5-lIydroxyxanthone,  dibromo-,  i,  534. 
Hyoscine,  identity  of,  with  scopolamine, 

'i,  153. 
Hyponitrites,  Peoc,  1893,  210. 

^  preparation  of,  Peoc,  1893,  210. 

Hyponitrous  acid,  ii,  13. 

• formation  of,  ii,  136. 

Hypophosphoric  acid,  potassium  double 

salts  of,  ii,  279. 
Hyposulphites,  estimation  of,  ii,  479. 
Hypoxanthine,  bromo-,  i,  213. 

— constitution  of,  i,  213. 

'——  derivatives  of,  i,  212. 


Ichthyol,  influence  of,  on  metabolismj 
ii,  245. 

Ilex  paragiiayensis,  chemical  consti- 
tuents of,  ii,  327. 


Imides,  acid,  action  of  hydrazine  hydrate 

on,  i,  285. 
Imido-ethers,   action   of   hydrazine   on^ 

i,  385. 
Inanition,    effects    of,    on    respiratory 

exchange,  ii,  102. 
Indamine    from     amidodimethylaniline 

and  diethylamidophenol,  i,  303. 
Indene    and    some    of    its   derivatives, 

synthesis  of,  Teans.,  228. 

brom-.  Teaks.,  253. 

preparation  of,  from  hydrindene- 

carboxylic  acid,  Teans.,  246. 

refraction  constants  of,  i,  520. 

Indenecarboxylic  acid.  Teaks.,  138. 
Indican,  occurrence  and  detection  of,  in 

plants,  ii,  113. 
Indicator,  phenolphthalein  as  an,  ii,  28. 
Indicators  for  titrations  with  standard 

sulphide  solutions,  ii,  118. 
Indigo,   estimation    of    indigotin    in, 

ii,  169,  300. 
formation   of,  from  dianilidosuc- 

cinic  acid,  i,  466. 
Indigotin,   estimation   of,    in   indigo, 

ii,  169,  300. 
Indium   oxide,   behaviour   of,    at    high 

temperatures,  Teans.,  314. 
Indole,   conversion   of    pyrroline   into^ 

i,  259. 
Indole-derivatives,  i,  475. 
Indoles,  conversion  of,  into  quinolines, 

i,  96. 

reaction  of,  ii,  127. 

reduced,  oxidation  of,  i,  293. 

Indoxazen  group,  i,  39. 

Indoxazenes,  i,  417. 

Inorganic  compounds,  constitution   of, 

ii,  407. 
Insects,  effect  of  hydrogen  cyanide  on, 

ii,  247. 
Intestinal  gases  of  the  horse,  ii,  197. 
Intestine,   putrefaction   of    proteid     in 

the,  ii,  392. 
Intravascular   coagulation  and   nucleo- 

albumins,  ii,  463. 
Invertase  in  bananas,  ii,  205. 
lodates,  detection  of,  in  alkali  iodides, 

ii,  252. 

effect  of  heat  on,  Teans.,  802. 

vokimetric  estimation  of,  ii,  474. 

Iodic  acid,  action  of  reducing  agents  on, 

ii,  446. 
detection  of,  in  nitric  acid, 

ii,  29. 

volumetric  estimation  of  ,ii,474. 

Iodides,  action  of  ferric  salts  on,  ii,  140. 
of  the  alkalis,  detection  of  iodates 

in,  ii,  252. 
Iodine,  action  of  alkalis  on,  ii,  475. 

action  of  sodium  peroxide  on,  ii,  41 7. 

atomic  weight  of,  ii,  276,  311. 
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Iodine,  cause  of  the  different  colours  of 
solutions  of,  ii,  445. 

chlorine   and   bromine,  detection 

of,  in  tlie  same  mixture,  ii,  66. 

condition  of,  in  solution,  ii,  445. 

detection  of  bromine  in,  ii,  428. 

detection  of,  iu  urine,  ii,  429. 

estimation,  electrolytic,  of,  ii,  426. 

estimation  of,  ii,  428. 

estimation  of,  in  presence  of  chlo- 
rine and  bromine,  ii,  251. 

estimation,  volumetric,  of,  ii,  473. 

microchemical    examination    for, 

ii,  159. 

molecular  -weight  of,  in  solution, 

ii,  445. 

separation   of,   from   bromine   or 

chlorine,  ii,  427,  428. 

solubility  of,  in  carbon  bisulphide, 

ii,  377. 
solution,   Hlibl's    stable   form  of, 

ii,  490. 
lodochlorides,  preparation  of,  i,  117. 
lodometry,  ii,  475. 
lodonium-bases,  i,  242,  461, 
lodoso-compounds,  i,  415. 
stability  of,  at  ordinary  tem- 

pei'atures,  i,  447. 
lodoxy-compounds,  i,  415. 
lonegenealide,  i,  82. 
lonegenedicarboxylic  acid,  i,  82. 

anhydride,  i,  82. 

lonegenonetricarboxylic  acid,  i,  83. 
lonene,  i,  82,  83.1 
longenogonic  acid,  i,  82. 
loniregenetricarboxylic  acid,  i,  81. 

anhydride,  i,  81. 

lonone,  i^  82,  83. 

Ions,  colour  of  the,  ii,  8. 

hypothesis  of  the  coloration  of  the, 

ii,  226. 
present  in  a  liquid  and  fluorescence, 

connection  between,  ii,  338. 
——  stocbiometry  of,  ii,  226. 

velocity  of,  ii,  79,  226. 

Ipecacuanha,  i,  155. 

root,    estimation    of    emetine   in, 

ii,  263. 

Iregenonedicarboxylic  acid,  i,  81. 
Ircgenonetricarboxylic  acid,  i,  81. 
Irene,  i,  81,  83. 
Iretol,  i,  48. 

sodionitroso-,  i,  49. 

Iridic  acid,  i,  48. 

Iridin,  constitution  of,  i,  50. 

potassium  and  sodium  derivatives 

of,  i,  50. 

the  glucoside  of  violet  roots,  i,  47. 

Iridium-lead,  ii,  236. 

Iridol,  i,  48. 

Irigenin,  i,  47. 

constitution  of,  i,  50. 


Irisjlorentina,  glucoside  of,  i,  47. 
Iris  root,  fragrant  principle  of,  i,  80. 
Iron,  absorption   of,    in   the  organism^ 

ii,  244. 

allotropic  changes  of,  ii,  319. 

allotropic  changes   of,   under  the 

influence  of  heat,  ii,  237. 
an  early  Scottish,  Teans.,  744. 

and  carbon,  chemical  relations  of, 

Teans.,  788. 

carbide,  FeC,  ii,  452. 

chromium  carbides,  ii,  452. 

containing  arsenic,    estimation   of 

phosphorus  in,  ii,  365. 

containing  silicon,   estimation  of 

phosphorus  in,  ii,  29. 

effect  of  platinum  on  the  titration 

of  iron  by  dichromate,  ii,  68. 

estimation,     colorimetric,     of, 

ii,  215. 

estimation,  colorimetric,  of  minute 

quantities  of,  ii,  481. 

estimation,  electrolytic,  of,  ii,  481. 

estimation     of     aluminium     and 

silicon  in,  ii,  333. 

estimation  of,  in  mineral  phos- 
phates, ii,  34,  69. 

estimation  of  sulphur  in,  ii,  67. 

ferrous,   estimation  of,  in  silicates, 

ii,  482. 

influence  of,  on  barley,  ii,  157. 

maltosate,  i,  221. 

molecular  changes  of,  accompany- 
ing the  tempering  of  steel,  ii,  420. 

nitride,  ii,  50. 

nitro-,  ii,  95. 

ore   deposits    in    N'ortli    Sweden 

ii,  101. 

ores,   estimation    of    arsenic   and 

phosphorus  in,  ii,  30. 

titaniferous,    estimation    of 

phosphorus  in,  ii,  253. 

pig->   estimation   of  graphite    in, 

ii,  297. 

phosphide  and  its  analytical  pro- 
perties, ii,  400. 

separation    of,    from    iron 

phosphate,  ii,  400. 

potential  of,  ii,  374. 

pyrites,  action  of  potassium  cyan- 
ide on,  ii,  417. 

nickeliferous,  from  Sudbury, 

Ontario,  ii,  321. 

separation    of    chromium    from, 

ii,  429. 

separation  of  copper  from,  ii,  34. 

separation  of   mercury   from,   by 

electrolysis,  ii,  399. 

separation  of  nickel  from,  ii,  34. 

separation    of    titanium    from, 

ii,  401. 
separation  of  zinc  from,  ii,  34. 
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Iron,  spectrum  of  electrolytic,  ii,  173. 

sucrate,  i,  221. 

See  also  Ferrous  and  Ferric. 

Iron-nickel  allojs,  ii,  283. 
Iron-tungsten  alloy,  ii,  452. 
Irone,  i,  80,  83. 
Ironeoxime,  i,  80. 
Ii'onephenylhydrazone,  i,  80.        •;< 
Isaconitine,  i,  263. 

action  of  heat  on,  Trans.,  181. 

and     picraconitine,     identity     of, 

Tbans.,  176. 
conversion      of      aconitine      into, 

Teaxs.,  290. 
Isaphenic  acid,  i,  29. 
Isoamyladenine,  i,  212. 
Isoaniylliydroxyacetic  acid,  i,  563. 
Isoaniylhypoxanthine,  i,  212, 
Isoiimylideneacetone,  i,  221. 
Isoapioledinitrosoperoxide,  oxidation  of, 

i,26. 
Isoborneol,  i,  203. 
bromal  and  chloral  derivatives  of, 

i,  204. 
Isobornylic  acetate,  i,  204. 

formate,  i,  204. 

Isobornylphenyluretliane,  i,  204. 
Isobutane,  oxidation  of,  in  presence  of 

palladium  asbestos,  ii,  294. 
Isobutanilide,  a-chlor-,  i,  497. 
Isobutenylphenylamidine,  i,  182. 
Isobutjlacetic  acid,  heat  of  combustion 

of,  i,  225. 
Isobutylallylcarbinol,  i,  563. 
Isobutylcinchonine    hydrobromide, 

i,  629. 
Isobutyleiie,  behaviour  of,  with  sulphu- 
ric acid,  i,  393. 
oxidation  of,  in  presence  of  palla- 
dium asbestos,  ii,  294. 
Isobutylenic  bromide,  action  of,  on  tri- 

methylamine,  i,  271. 
Isobutvlic     alcohol,      chlorination     of, 

i,  484. 

oxide,  dichlor-,  i,  484. 

picolinate,  i,  472. 

Isobutyltrimethylammonium     bromide, 

derivatives  of,  i,  271. 
Isobutyraldoxime,  action  of  phosphorus 

pentachloride  on,  Trans.,  226. 
<^-Tsobutyryl-)8-methylvaleric  acid,  i,  469. 
«-Tsobutyrylphenylhydrazide,  i,  512. 
)3-Isobutyrylphenylhydrazide,  i,  513. 
Isobutyryl-o-toluidide,  i,  514. 

a-ciilor-,  i,  497. 

Isobutyryl-^-toluidide,  i,  514. 
Isocamphanic     acid,     constitution     of, 

i,  613. 
fsocamphoric  acid,  attempts  to  bromi- 

nate,  i,  615. 
Isocaproic  acid,  and  the  solubilities  of 


its  calcium,  barium,  and  silver  salts, 
i,  318. 

Isocarvole,  i,  298. 

Isocarvone,  i,  45,  538. 

Isocarvoxime,  i,  537. 

Isochrysofluorene,  i,  336. 

Isoconiine,  i,  213,  307. 

platinochloride,  crystalline  form  of, 

i,  307. 

Isocoumarin  and  its  dibromide,  i,  192. 

synthesis  of,  i,  192. 

Isocrotonic  acid,  action  of  nitrosyl  chlo- 
ride on.  Trans.,  328. 

Isocrotyltrimethylammonium  bromide, 
i,  271. 

Isocyanides,  aromatic,  additive  products 
of,  i,  406. 

Isocyanogen  oxide,  i,  62. 

tetrabromide,  i,  61. 

Isodesmotroposantonin,  i,  52,  206. 

Isodesmotroposantoninic  acid,  i,  206. 

Isodesmotroposantonous  acid,  i,  52. 

Isodiazo-compounds,  i,  329. 

constitution  of,  i,  453,  580. 

nitrosamines,  and  diazo-acids, 

relationships  between,  i,  369. 

o-Isodiazonaphthalene,  i,  296. 

/3-Isodiazonaphthalene,  i,  295. 

Isodipyridine,  i,  628. 

jS-Isoduronitrile,  and  its  amido-  and 
nitro-derivatives,  i,  278. 

Isodurylic  acid,  nitro-  and  dinitro-, 
i,  278. 

Isoeugenol,  i,  578. 

conversion  of  eugenol  into,  i,  579. 

Isoeugenolacetophenone,  i,  578. 

Isoeuxanthone  metliyl  ether,  i,  534. 

tetrabromo-,  i,  535. 

Isogeranic  acid,  i,  85. 

Isogeraniolene,  i,  85. 

Isogeranionitrile,  i,  85. 

Isomalic  acid,  i,  497. 

Tsomaltose,  i,  6. 

Isomerides  of  a  carbon  compound,  pos- 
sible number  of,  i,  433. 

Isomerism,  dynamic,  i,  433. 

peculiar  cases  of,  i,  122. 

Iso-a-methylglutaconamide,  i,  343. 

Iso-o-methylglutaconic  acid,  i,  343. 

Isomorphism,  ii,  85,  348,  411. 

Isomorphous  mixtures  of  double  car- 
bonates, fusibility  of,  ii,  179,  223. 

Isonitramines,  i,  400. 

Isopipeeoline,  i,  306. 

Isopropylbenzene,  action  of  sulphuryl 
chloride  on,  i,  133. 

Isopropylbenzenesulphone,  i,  ]33. 

jo-Isopropylbenzylpyridinc,  i,  551. 

Isospropylene,  a-bromo-,  refractive 
power  of,  ii,  1. 

Isopropyleneamidophthalimide,  i,  285. 
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Isopropylic  bromide,  ratio  of  the  specific 

heats  of,  ii,  38. 
chloride,  ratio  of  the  specific  heats 

of,  ii,  38. 
Isopropjlmalonic  acid,  i,  225. 
Isopropylphenyltriazolecarboxjlamide, 

i,  513. 
Isopropylphenyltriazolecarboxylic    acid, 

i,  513. 
Tsopropylsuccinic  acid,  sulpho-,  i,  47. 
Isopyrazolone,  i,  476. 
Isopyrazolonecarboxylic  acid,  i,  476. 
Isopyrazolones,  i,  476. 
Isoquinine,  i,  99. 
Isoquinoline,  halogen  alkyl  derivatives 

of,  i,  343. 
■ methyldichromate,  i,  344. 

—  synthesis  of,  i,  552. 

—  synthesis  of  derivatives  of,  i,  192. 
Isosaccharic  acid,  i,  166. 

f'Isosafrole,  action  of  nitrosyl  chloride  on, 
Teans.,  332. 

—  conversion  of  safrole  into,  i,  75. 
— —  o-diisonitrosobrom-,  i,  26. 

—  diisonitrosobronianhydride-,  i,  26. 

diisonitrosonitroanhydride-,  i,  26. 

dinitrosoperoxide,     oxidation      of, 

i,  26. 
Isosalicylaldehydephenylhydrazone, 

i,  584. 
Isostilbene,  i,  251. 

bromination  of,  i,  251. 

polymeride  of,  i,  251. 

Isosuccinic  acid,  i,  497. 
Isovaleraldehyde,  condensation  of,  with 

acetone,  i,  224. 
Isovaleraldoxime,  solidification  of,  i,  78. 
Itaconic   acid,   separation  of   citraconic 

and  mesaconic  acids  from,  i,  404. 
Italian  peasants,  metabolism  in,  ii,  288. 


Jadeite  from  S.  Marcel,  Italy,  ii,  56. 
Jalap  resin,  i,  540. 
Jalapin,  i,  471. 

dry-distillation  of,  i,  93. 

Jamesonite  from  Semipalatinsk,  ii,  457. 

Japaconitine,  i,  308. 

Jute  fibre,  celluloses  of,  i,  64. 

' chlorination  of,  i,  63. 

composition  of,  i,  64. 

non-celluloses  of,  i,  64. 

produced  in  England,  Tbans., 

470. 


E. 

Kamala,  i,  301. 

"  Kamaline,"  i,  301. 


Kephir,    influence     of,     on     intcbtinal 

putrefaction,  ii,  392. 
Ketazines,  conversion  of,  into  pyrazo- 

liv.es,  i,  348. 
Ketmes,   amido-,   of  the   fatty    series, 

i,  355. 
Keto-alcohol  from  menthene,  i,  469. 
Ketochlorides    derived     from     phenol, 

i,  231. 
Ketodihydrobenzene,  tetra-   and    liexa- 

chloro-,  i,  231. 
Ketohexamethylene,  i,  175. 
Ketohexametbyleneoxime,  i,  175. 
Ketohexamethylenephenylhydrazone, 

i,  175. 
a-Ketohydrindene,  Tkan?.,  488. 
a-Keto-/3-hydroxy-o-hydrocinnamocarb- 

oxylic  acid,  lactone  of,  i,  290. 
Ketomethylisoxazolonephenylhydra- 

zone,  i,  372. 
Ketone  formed  by  the  action    of    alu- 
minium chloride  on  heptylic  chloride, 

Peoc,  1893,  209. 

from  nitrosonienthene,  i,  468. 

from  nononaphthene,  i,  160. 

unsaturated  natural,  i,  400. 

o-Kctone-alcohols,  ureides  of,  i,  241. 
Ketones,  action  of  nitric  acid  on,  i,  31G. 

aliphatic,  oxidation  of,    by  nitric 

acid,  i,  108. 

compounds   of  picric  acid   with, 

i,  119. 

cycloid,  oximes  of,  i,  46. 

from  acrylic  acid,  i,  30. 

from  pinene-derivatives,  i,  408. 

from  the  condensation  of  phenols 

with  halogenated  fatty  acids,  i,  505. 
synthesis  of,  from  phenols,  i,  73- 

synthesis  of   polyhydric  alcohols 

from,  i,  353. 

Ketonic  and  enolic  compounds,  ii,  433. 

origin,  magnetic  rotation  of  com- 
pounds supposed  to  be  of,  Tbans., 
815. 

Ketopentamethenylene,  symmetrical, 
i,  405. 

Keto-R-pentenes,  chlorinated,  conrer- 
sion  of  orthodiketochlorides  into, 
i,  230. 

Ketoses,  detection  of  aldoses  in,  ii,  489. 

Ketostearic  acid,  i,  170. 

Ketotetrahydrobenzene,  heptachloro-, 
i,  231. 

heia  and  heptacljloro-,  action  of 

sodium  mcthoiido  on,  i,  232. 

octocliloro-,  i,  233. 

Ketotetrahydronaphthalene,  i,  419. 

phenylhydrazone   and   oxime   of, 

i,  419. 

Ketotetrahydroquinazoline,  i,  147. 
Ketoximes,  cycloid,  isomeric  change  in, 
i,  337. 
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Ketoximestcaric  acids,  i,  171. 
Kidney,  work  of  tlie,  ii,  107. 
Kosin,  i,  424. 
Koso  bloom,  i,  424. 
Xosotoxin,  i,  424. 


Lactalbumin,  ii,  23. 

Laclic  acid,  derivatives  of,  i,  495. 

•  glucoside,  i,  4. 

uiethylanilide,  i,  495. 

a-naplithalide,  i,  496. 

/3-naplitlialide,  i,  496. 

o-toluidide,  i,  495. 

^:>-toluidide,  i,  495. 

Lactide,  i,  495. 

Lactoglobulin,  ii,  23. 

Lactosamine,  i,  222. 

Lactose,  action  of  ammonia  on,  i,  222. 

Lagic  acid,  i,  13. 

Lamprostibian    from    the     Sjo    Mine, 

Sweden,  ii,  240. 
Lanolin,    fatty    acids    obtained    from, 

i,  274. 
Lanthanum,  separation  of  cerium  from, 

ii,  139. 
Lapachol,  bromo-,  preparation  and  pro- 
perties of,  Trans.,  15. 

hydroxime,  Traxs.,  720. 

synthesis  of,  Peoc,  1893,  259. 

Lapachol-group,  hydroximes  of,  Teans., 

717. 
«-Lapachone,  w^'-bromo-,  Teaxs.,  18. 

hydroxime,  Teans.,  723. 

^-Lapachone,  w'^-bromo-,  Teaxs.,  18. 

hydroxime,  Teans.,  724. 

Lard,  analysis  of,  ii,  125. 

detection  of  adulteration  of,  ii,  335. 

detection    of    cotton-seed   oil   in, 

ii,  335. 

estimation  of  beef  fat  in,  ii,  125. 

reducing     action     of,      on    silver 

nitrate,  ii,  75. 
Larvaa,  lepidopterous,  colour  of,  ii,  147. 
Lauramide,  i,  69. 
Lauramidine  hydrochloride,  i,  70. 
Lauramidoxime,  i,  70. 
Laurie   acid,   heat   of    combustion    of, 

i,  225. 
Laurimidoisobutyl  ether  hydrochloride, 

i,  69. 
Law  of  Van  der  Waals',  thermodynami- 

cal  derivation  of,  ii,  408. 
Laws  of  Mariotte,  Boyle,  Q-ay  Lussac, 

and    Joule,    relations    between    the, 

ii,  440. 
Lead  acetate,  refraction  constants  of, 

ii,  415. 
acetates,  reactions  of,  with  sodium 


carbonate,    sulphate,    and    phosuhato 
in  presence  or  absence  of  invert  sugar, 
ii,  488,  489. 
Lead  acetoliydroxy  oximidosulphonates, 
Teans.,  569. 

ammonium    oximidosulphonates, 

Teans.,  571. 

arsenite,  ii,  351. 

atomic  refraction  of,  ii,  415. 

atomic  w^eight  of,  ii,  311. 

carbonate,  solubility  of,  ii,  7. 

chromate,  solubility  of,  ii,  7. 

-  dioxide,  compound  of  arsenious 
anhydride  with,  ii,  351. 

estimation,  colorimetric,  of  minute 

quantities  of,  ii,  481. 
estimation,  electrolytic,  of,  ii,  162, 

217,  481. 

estimation  of,  ii,  161. 

estimation,  volumetric,  of,  ii,  68. 

freezing   points   of   solutions   of, 

in  thallium,  Teans.,  32,  35. 

hydroxide,  degree   of  affinity  of, 

ii,  229. 

oxide,  action  of  normal  potassium 

tartrate  on,  i,  275. 

action   of  salts   of    organic 

acids  on,  i,  276. 

action  of  sodium  peroxide  on, 

ii,  417. 

as  a  mordant,  ii,  46. 

behaviour  of,  at  high  tem- 
peratures, Teans.,  314. 

oximidosuliDhonates,  Teans.,  56G. 

peroxide,  action  of  ammonia  on, 

ii,  12. 

potassium     oximidosulphonates, 

basic,  Teans.,  569. 

tartrates,  i,  275. 

potential  of,  ii,  374. 

salts,  solubility  of,  in  sugar  solu- 
tions, ii,  260. 
separation  of  copper  from,  ii,  32. 

separation    of     copper    from    by 

electrolysis,  ii,  120. 

separation  of  nickel  from,  ii,  33. 

separation  of  zinc  from,  ii,  32. 

spectrum  of,  ii,  303. 

sulphate,  solubility  of,  ii,  7. 

sulphide,  interaction  of,  with  lead 

sulphate    and    oxide,    Peoc,    1894, 

151. 
new  volatile  compounds  of, 

Peoc,  1894,  113. 

tartrates  basic,  i,  275. 

tetrachloride,  ii,  16. 

tetrafluoride,  Teans.,  399. 

tetrethide,  refraction  constants  of, 

ii,  415. 

triethide,  preparation  of,  i,  276. 

Lead-aluniinium-antimony     alio     ^ ; , 

ii,  420. 
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Lead-antimony  alloys,  E.M.F.  of,  in  a 
voltaic  cell,  Tkans.,  1035. 

Lead-cadmium  alloys,  E.M.F.  of,  in  a 
voltaic  cell.  Trans.,  1037. 

Lead-eadmium-silver  alloys,  freezing 
points  of,  Trans.,  72. 

Lead-gold  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  Trans.,  103G. 

Lead-gold-cadmium  alloys,  freezing 
points  of,  Trans.,  66,  67,  68. 

Leadhillite  in  Missouri,  ii,  458. 

Lead-silver  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  Trans.,  1037. 

Lead-tin  alloys,  changes  occurring 
during  the  rem  citing  of,  ii,  381. 

Leaves,  absorption  of  oxygen  and  for- 
mation of  carbonic  anhydride  by, 
after  removal  from  plants,  ii,  151. 

green,  presence  of  a  diastatic  fer- 
ment in,  ii,  109. 

Lecanora  sulphurea,  new  substance 
from,  i,  541. 

Lecithalbuniin,  ii,  59. 

Lecithin,  estimation  of,  in  plants,  ii,  402. 

in  vegetable  substances,  ii,  155. 

Lecture  experiment :  electrolysis  of 
hydrochloric  acid,  ii,  231. 

Legumin,  constitution  of,  i,  214. 

Leguminosoe,  absorption  of  free  nitrogen 
by,  ii,  201. 

Lemon,  essential  oil  of,  i,  254. 

Lemon-grass,  oil  of,  i,  400. 

the   aldehyde  from, 

i,  401. 

Lemonol,  i,  436. 

Lepidine,  o-amido-,  i,  474. 

Leucauramines,  blue  coloration  pro- 
duced by  the  action  of  acids  on, 
i,  373. 

Leucite  from  New  Jersey,  ii,  322. 

Leuco-base  from  the  oxidation  product 
of  j?-phenylenediamine,  i,  237. 

Leucocytes,  chemistry  of,  ii,  146. 

Leuconic  acid,  refraction  constants  of, 
ii,  301. 

Levoglucosan,  i,  564. 

Levosantonous  acid,  i,  206. 

Levulin,  crystalline,  ii,  155. 

Levulinic  acid,  constitution  of,  ii,  433. 

Levulose,  action  of  baryta  on,  i,  269. 

action  of  lime  and  of  alkalis  on, 

i,5. 

anilide,  constitution  of,  i,  413. 

in  diabetes,  ii,  289. 

Licaraldehyde  and  its  derivatives,  i,  435. 

Licareol,  constitution  of,  i,  435. 

oxidation  of,  i,  435. 

Lichens,  new  substance  from,  i,  541. 

Light,  action  of,  on  oxalic  acid,  Trans., 
450. 

— —  action  of,  on  phosphorus,  ii,  41. 
combination     of    carbonic    oxide 


with  chlorine  under  the  influence  of, 

Proc,  1894,  165. 
Light,  electrode  sensitive  to,  ii,  405. 
expenditure  of   energy  equivalent 

to  the  chemical  action  of,  ii,  275. 
Lignin,  phenylhydrazine  as  a  test  for, 

ii,  72. 
Lignocelluloses,  i,  63. 
Lime,  action  of  chlorine  on.  Trans.,  2. 
and  ammonium  chloride,  influence 

of    moisture   on   the   interaction   of, 

Trans.,  612. 
and  sulphuric  anhydride,  influence 

of    moisture    on   the   interaction   of, 

Trans.,  611. 

inertness  of,  Trans.,  1. 

phosphorescence  of,  Trans.,  733. 

Limestones,  marly,  ii,  195. 
Limonene,  constitution  of,  i,  470. 
Linalolene,  i,  611. 
Linseed    cake,   estimation   of   moisture 

and  oil  in,  ii,  336. 
Lipoma,      chemical      composition      of, 

li,  108. 
Liquids,    apparatus    to    facilitate    the 

boiling  of,  ii,  268,  444. 
changes  of  temperature  caused  by 

contact    of,    with    powdered     silica, 

ii,  267. 
determination    of    the    molecular 

weights  of,  ii,  179. 
molecular    formulae   of    some,    as 

determined  by  their  molecular  surface 

energy.  Trans,,  167. 
organic,  influence  of  temperature 

on   the  optical  activity  of,   Trans., 

760. 
superf used,  rate  of  crystallisation 

of,  ii,  84. 
Lithamide,  preparation,  properties,  and 

composition  of,  Trans.,  517. 
Lithium  amidochromate,  ii,  384. 
and    potassium    carbonates,    fusi- 
bility of  mixtures  of,  ii,  308. 

atomic  weight  of,  ii,  311. 

aurochloride,  ii,  421. 

chloride,    magnetic    rotation    of, 

Trans.,  26. 

chlorochromate,  ii,  383. 

fluoride,  ii,  234. 

iodide,  trihydrate  of,  ii,  234. 

oxidation    products     of,    Tbans., 

443. 

preparation  of,  ii,  91. 

•  salts,  minimum   E.M.F.  required 

to  electrolyse,  ii,  178. 
Liver,  change  of  glycogen  into  sugar  in 

the,  ii,  145. 

diastatic  ferment  of  the,  ii,  359. 

ferment  processes  in  the,  ii,  359. 

formation  of  sugar  in  the,  ii,  106. 

formation  of  urea  in  the,  ii,  326, 359. 


596 


INDEX   OF   SUBJECTS. 


Liver-fat  of  the  crab,  Birgm  latro,  ii,  147. 
Lupetidine,  amido-,  i,  382. 
Lupinin,  sugar  from,  i,  340. 
Luteorhodium  salts,  ii,  51. 
Lutidine,  4-amido-,  i,  381. 

bromamido,  i,  382. 

dibromamido-,  i,  382. 

Lutidinedicarboxylic  acid,  amido-, 

i,  381. 
Lymph     formation     during     muscular 

work,  ii,  105. 

formation  of,  ii,  424. 

variations   in  the  composition  of, 

ii,  105. 
Ljmphagogues,  ii,  424. 


M. 


and 


Macktintoshite,    a    new    thorium 

uranium  mineral,  ii,  20. 
Maclurin,  i,  471. 

Madder  colouring  matters,  TrANS.,  182. 
Magnesium  arsenite,  ii,  351. 

bromoborate,  ii,  448. 

Cffisium  haloids,  ii,  45. 

calcium,    ferric,    and    manganous 

phosphates,  separation  of,  ii,  255. 
carbonate,      normal      crystallised, 

ii,  281. 
— —  chlorochromate,  ii,  383. 
'    '  '  estimation  of,  ii,  332. 
estimation  of,  by  Classen's  oxalate 

process,  ii,  482. 

estimation,  volumetric,  of,  ii,  332. 

——  hydroxide,  solubility  of,  ii,  7. 

nitride,  ii,  IG. 

oxide,  occlusion  of  gases  by,  ii,  45. 

specific     gravity     of     fused, 

ii,  281. 
potassium  sulphates,  double  salts 

of,  li,  92. 

potential  of,  ii,  374. 

salts,  function  of,  in  the  vegetable 

organism,  ii,  206. 
Magnesium- silver     couple,      action     of 

strong  acids  on,  Peoc,  1894,  85. 
Magnetic  rotation  and  electrolytic  dis- 
sociation, ii,  77. 
of  acetic  and  propionic  acids, 

phosgene     and      etbylic     carbonate, 

Teans.,  402. 

of  chlorine,  Tkans.,  27. 

of    compounds    supposed    to 

contain  acetyl,  or   to   be   of   ketonic 

origin,  Teans.,  815. 
• of    halogen    derivatives    of 

fatty  acids,  Teans.,  402. 
of  hydrogen  chloride  in  dif- 
ferent solvents,  Teans.,  20. 

of  lithium  chloride,  Teans., 

26. 


Magnetic  rotation  of  sodium  chloride. 
Trans.,  25. 

of  some   acids   and  salts  in 

different  solvents,  ii,  77. 
Magnetostibian,  ii,  459. 
Malachite,  action  of  potassium  cyanide 

on,  ii,  417. 
Male'ic  acid,  behaviour  of,  when  heated, 
i,  15,  403. 

anhydride,   action  of    ethylenedi- 

amine  on,  i,  491. 

action  of  o-phenylenediamine 

on,  i,  375. 

action   of    o-tolylenediamine 

on,  i,  375. 

bromide,  unsymmetrical  dibromo-, 

i,  320. 
Malic  acid,  derivatives  of,  i,  514. 

estimation  of,  ii,  124. 

dianilide,    action    of     phosphorus 

pentachloride  on,  i,  514. 

ditoluidides,  action  of  phosphorus 

pentachloride  on,  i,  514. 
Malonic   acid,  condensation  of  methyl 
ethyl  ketone  with,  i,  438. 

heat  of  combustion  of,  i,  225. 

acids,  elimination  of  carbonic  an- 
hydride from  alkyl-substituted,  i,  359. 
Malonohydroxamic  acid,  i,  275. 

ammonium  salt  of,  J,  275. 

Malononitrile,  action  of  hydrazine  hy- 
drate on,  i,  272, 
Malonylguanidine,  i,  7,  164. 

amido-,  i,  8. 

dibromo-,  i,  8. 

isonitroso-,  i,  8. 

nitro-,  i,  8. 

Malonylhydrazone,  i,  476. 

Malt,  amount  of  maltose  in,  ii,  113. 

analysis  of,  ii,  371,  491. 

• carbohydrates  soluble  in  water  ob- 
tained from,  i,  106. 
Maltodextrins,  i,  223. 
Maltol,  i,  270. 

Maltose,   amount   of,    in   malt   and   iu 
worts,  &c.,  ii,  113. 

compound  of,  with  iron,  i,  221. 

conversion    of,    into     glucose    by 

various  organs,  ii,  103. 
Man,  respiration  in,  ii,  422. 
Mandelic  acid,  derivatives  of,  i,  525. 

distillation  of,  i,  525. 

electrolysis  of  salts  of,  i,  228. 

anilide,  i,  525. 

a-naphthalide,  i,  525. 

/3-naphthalide,  i,  525. 

o-toluidide,  i,  525. 

— —  ^-toluidide,  i,  525. 
Manganese  amalgam,  ii,  49. 

ammonium  chlorides,  ii,  17. 

arsenite,  ii,  351. 

■         bromoborate,  ii,  448. 
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Manganese,  carbonate,  compound  of 
hydroxylaniine  with,  ii,  46. 

cJiloroborate,  ii,  414. 

estimation,  electrolytic,  of,  ii,  481. 

estimation  of,  by  Classen's  oxalate 

process,  ii,  482, 

•         estimation  of,  by  means  of  potas- 
sium permanganate,  ii,  33. 

estimation    of,    in    minerals    and 

metals,  ii,  333. 

ferric,    calcium,    and  magnesium 

phosphates,  separation  of,  ii,  255. 

lithium  chloride,  ii,  17. 

oxides,  estimation  of,  by  means  of 

hydrogen  peroxide,  ii,  121. 

natural,  ii,  19,  99. 

palladium  bromide,  ii,  386. 

peroxide,  action  of   ammonia   on, 

ii,  12. 

potassium  hypophospliate,  ii,  280. 

potential  of,  ii,  374. 

preparation  of,  ii,  49. 

properties  of,  ii,  49. 

salts,  compounds  of  hydroxylaniine 

with,  ii,  188. 

separation    of    chromium    from, 

ii,  429. 

separation  of  mercury   from,   by 

electrolysis,  ii,  399. 

Manganite,  ii,  99. 

Mang-koudu,  colouring  and  other  prin- 
ciples from.  Trans.,  851. 

dyeing  properties  of,  Trans.,  868. 

Mannitol,  formation  of,  in  wines,  i,  269, 

395. 

in  plants,  ii,  25. 

Mannitoltriformacetal,  i,  438. 
Mannonose,  behaviour  of,  towards  pure 

yeast  cultures,  i,  487. 
c^Mannose,  behaviour  of,  towards  pure 

yeast  cultures,  i,  487. 
Z-Mannose,  behaviour  of,  towards  pure 

yeast  cultures,  i,  487. 
Mannose-ethylmercaptal,  i,  270. 
Mannosocellulose,  ii,  250. 
Manure,  farmyard,  ii,  292. 

stable,  efficiency  of  the  most  im- 
portant preservatives  of,  ii,  210. 

Manures  containing  nitrates,  estimation 
of  nitrogen  in,  ii,  67. 

estimation  of  available  phosphoric 

acid  in.  Trans.,  162. 

nitrogenous,  influence  of,  on  grass, 

ii,  210. 

Manuring  oats  with  ammonium  sul- 
phate, ii,  426. 

with  phosphates,  ii,  364. 

Margarine,  detection  of,  in  butter,  ii,  75. 

digestibility  and  nutritive  value  of, 

ii,  324. 

Marrow,  red,  proteids  of,  ii,  465. 

Mate  leaf,  chemistry  of,  ii,  327. 


Meal,  detection  and  approximate  estima- 
tion of  sand  in,  ii,  163. 

result  of  feeding  cows  at  grass  on, 

ii,  59. 
Meat-extract,  South  American,  •-,  150. 
Meat-meal,  digestibility  of,  ii,  389. 
Meat-peptone,  South  American,  ii,  150. 
Mechanical  force,  endothermic  reactions 

effected  by,  ii,  85,  275,  444. 
Meconinemethyl  methyl  ketone,  i,  151. 
Mediterranean,  Eastern,  water  and  sea- 
bottom  deposits  from,  ii,  102. 
Meerschaum  from  Bosnia,  ii,  284. 
Melanite,  analyses  of,  ii,  242. 

from  Missouri,  ii,  101. 

Melting  point  determinations  at  a  red 
heat,  ii,  268. 

points  of  inorganic  salts,  ii,  6. 

relationships  between,  i,  481. 

Membranes  of  vegetable  cells,  ii,  250. 

cellulose  from,  i,  107. 

crystals  of  calcium  oxa- 
late in,  ii,  65. 
Menthene,  glycol  and  keto-alcohol  from, 
i,  469. 

inactive,  i,  468. 

nitrosate,  i,  468. 

nitroso-,  i,  468. 

ketone  from,  i,  468. 

secondary  alcohol  from,  i,  468. 

oxidation  of,  i,  469. 

rotatory  power  of,  i,  468. 

Menthenenitrosobenzylamine,  i,  468. 
Menthol,  heat  of  fusion  of,  ii,  439. 
Menthol-group,  i,  468. 
Menthone,  action  of  nitrosjl  chloride 
on,  i,  522. 

nitroso-derivative  from,  i,  522. 

oxidation  of,  i,  470. 

Menthoneoxime     dinitrophenyl     ether, 
i,  461. 

' nitrile  from,  i,  46. 

Z-Menthoneoxime,  isomeride  of,  i,  46. 

action  of  phosphorus  penta- 

chloride  on  the,  i,  337. 
Mentlionitrile,  i,  337. 
Menthonylamine,  i,  338. 

alcohol    and    hydrocarbon  from, 

i,  338. 
Menthylamine,  aliphatic,  i,  338. 
Menthylic  phenylcarbamate,  molecular 

rotatory  power  of,  ii,  405. 
tolylcarbamates,  molecular    rota- 
tory powers  of  the,  ii,  405. 
Mercaptans,  compounds  of  sugars  with, 

i,  269. 
Mercuric  acetylide,  Trans.,  2G5. 

and  sodium  chlorides,  solubility  of, 

in  ethylic  acetate,  ii,  273. 

arsenite,  ii,  350. 

chloride,    action   of,   on    metallic 

silver,  ii,  138. 
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Mercuric     chloride,    solubility     curves 
for,  ii,  443. 

stability  of   dilute   solutions 

of,  ii,  93,  381,  419. 

cyanide,  ammoniacal,  employment 

of,  in  quantitative  analysis,  ii,  160. 
haloids,  solubility  of,  in  carbon  bi- 
sulphide, ii,  30S. 

iodide,  solubility  of,  ii,  7. 

sublimation  of  red  and  yellow, 

ii,  94,  177. 

oxide,  employment  of,  in  analysis, 

ii,  479. 

potassium  iodide,  ii,  449. 

_2?-Mercuroaniline,  i,  249. 
j^^-Mercurodiethylaniline,  i,  249. 

methiodide,  i,  249. 

j^?-Mercurodimethylaniline    methiodide, 

i,  248. 
jp-Mercurodiphenylenediethyldiammo- 

nium  hydroxide  and  salts,  i,  249. 
^-Mercurodiphenylenedimethylmercu- 

rodiammonium  hydroxide,  i,  249. 
^-Mercurodiphenylenehexamethyldi- 

ammonium  hydroxide,  i,  248. 
^-Mercurodiphenylenemercurodiamine, 

i,  248. 
^-Mercurodiphenylenetetramethyldi- 

ethyldiammonium  salts,  i,  250. 
^-Mercurodiphenylenetetramethylmer- 
curodiammonium  hydroxide  and  salts, 
i,  248. 
jp-Mercurodiphenylenetetrethylmer- 
curodiammonium  hydroxide  and  salts, 
i,  249. 
Mercuroethylaniline,  i,  250. 
^-Mercuromethylaniline,  i,  249. 
Mercurophenylamine,    constitution    of, 

i,  248. 
Mercurous  arsenite,  ii,  350. 

chloride,  formation  of,  ii,  353. 

the   molecular   state   of    the 

vapour  of,  ii,  353. 

molecular  weight  of,  ii,  449. 

solubihty  of,  ii,  7. 

nitrate,   molecular  weight   of,    by 

the  cryoscopic  method,  ii,  139. 

refraction  constants  of, 

ii,  415. 

sulphide,  ii,  318. 

Mercury  acetylide,  i,  61. 

atomic  refraction  of,  ii,  415. 

compounds,  effect  of  pressure  on, 

ii,  86. 

estimation,  electrolytic,  of,  ii,  481. 

estimation  of,  in  presence  of  iodine, 

ii,  431. 

potential  of,  ii,  374. 

separation    of   arsenic,    antimony, 

or  tin  from,  ii,  121. 

separation  of  cadmium  from,   by 

electrolysis,  ii,  399. 


Mercury,  separation   of   iron  from,  by 
electrolysis,  ii,  399. 

separation  of  manganese  from,  by 

electrolysis,  ii,  399. 
separation  of  nickel  from,  by  elec- 
trolysis, ii,  399. 
separation  of  zinc  from,  by  electro- 
lysis, ii,  399. 
Mercurydi-o-anisyl,  i,  191. 
Mercurydiethyl,  refraction  constant  of, 

ii,  415. 
Mercurydimethyl,  refraction  constants 

of,  ii,  415. 
Mercury-/3-dinaphthyl,     Teans.,     877 ; 

i,  190. 
Mercurydi-o-phenetyl,  i,  191. 
Mercurydi-^-phenetyl,  i,  191. 
Mereurydiphenyl,   refraction   constants 

of,  ii,  415. 
Merochinine,  i,  392,  477. 

nitroso-,  i,  392. 

Mesaconic  acid,  bromo-,  i,  441,  570. 
conversion  of  citraconic  acid 

into,  i,  403. 
separation  of  citraconic  and 

itaconic  acids  from,  i,  404. 
Mesitylene,  action  of  sulphuryl  chloride 

on,  i,  133. 
bromo-,    action     of     sodium     on, 

i,  604. 

derivatives  of,  i,  278. 

preparation  of,  i,  278. 

Mesitylic  oxide,  constitution  of,  ii,  434. 
Mesoxalic  acid,  i,  569. 
Mesoxalodi-^-toluidide  hydrate  and  al- 

coholate,  i,  407. 
Metabolism  and  bile,  ii,  288. 

in  fever,  ii,  1 08. 

in  Italian  peasants,  ii,  288. 

influence  of  ichthyol  on,  ii,  245. 

influence   of    subdivision    of    the 

food  on,  ii,  287. 

prote'id,  ii,  324. 

•  and   output   of   neutral   sul- 
phur, ii,  360. 
in  animal  cells,  influence  of 

prote'id  nutrition  on,  ii,  58. 
Metacase'in,  i,  310. 
Metalammonium  bases,  constitution  of 

complex,  ii,  416. 
Metaldehyde,     molecular     weight     of, 

i,  168. 
Metallic  films,  floating,  formation  of,  by 

electrolysis,  ii,  267. 
Metals,  action  of  potassium  cyanide  on, 

ii,  416. 
' and  their  oxides,  action  of  nitric 

peroxide  on,  ii,  90.' 

chemical  potential,  of,  ii,  4. 

in  contact  with  one  another,  action 

of     concentrated     acids    on,    Pkoc, 

1894,  84. 
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Metals  o£  the  second  group,  electrolytic 

separation  of,  ii,  121. 
precipitation  of,  from  dilute  solu- 
tions, ii,  235. 

the  solution  tension  of,  ii,  374. 

Metanicotine,  i,  388. 

Meteoric  stone  from  Makariwa,  Inver- 

cargill,  New  Zealand,  ii,  422. 
Meteorite  from  Beaver  Creek,  ii,  356. 
— —  from    Hamblen     Co.,    Tennessee, 
ii,  56. 

from  Zabrodje,  Wilna,  ii,  323. 

new  variety  of,  ii,  422. 

Meteorites,  occurrence  of  diamonds  in, 
ii,  195. 

of     Knyahinva     and     ilainholz, 

ii,  243. 
w-Methamido-3'-phenyldihydroquin- 
azoline  and  its  methiodide,  i,  211. 
Methane,  action  of  chlorine  on  the,  in 
natural  gas,  i,  393. 

dinitro-,  and  its  derivatives,  i,  101. 

isonitrosodinitro-,  i,  101. 

nitro-,  action  of  diazobenzeue  on, 

i,  183. 

thermochemistry  of,  i,  158. 

oxidation  of,  in  presence  of  palla- 
dium asbestos,  ii,  294. 
presence  of,  in  the  residual  nitro- 
gen from  blood,  ii,  463. 

ratio  of  the  specific  heats  of,  ii,  38. 

sodionitro-,  preparation  of,  i,  436. 

Methenyldiacetylacetone,  i,  67- 
Methoxyacetic  acid,  electrolysis  of  salts 

of,  i,  228. 
Methoxybenzene,  ^-nitro-,  i,  573. 

thio-,  i,  594. 

■ tetrabromo-,  i,  595. 

thionyl-,  i,  595. 

tetrabromo-,  i,  595, 

Methoxybenzenesulphone,  i,  595. 

bromo-,  i,  595. 

4'-p-Methoxybenzoylacetone,  i,  344. 
^-Methoxybenzylidenesuccinamide, 

i,  488. 
jS-Methoxybenzylmalonic  acid,  i,  193. 
Methoxy-o-bromobenzophenone,  i,  418. 
Methoxyethylbenzoic    acid,   o-dichloro- 

nitro-,  i,  297. 
Methoxyethylbenzoylcarboxylic  acid, 

o-chloronitro-,  i,  297. 
1  :  3-Methoxyethyli^oquinoline,  i,  619. 
Methoxyhydroxyphenylcoumarin,  i,  256. 
Methoxvmethyleuecamphor,      bromina- 

tion  o'f,  i,  613. 
1  :  3-Methoxymethyli8oquinoline,  i,  279. 
«-Methoxynaplithalene,  thio-,  i,  595. 
j8-Methoxynaphthalene,  thio-,  i,  595. 
a-Methoxy-j3-nitrodiketoliydronaphtlia- 
lene  methoxide,  i,  297. 

action  of  chlorine  on,  i,  297. 

Methoxyphenylchlorophosphine,  i,  586. 


p-Methoxyphenyl-a-cyanacrylic  acid, 

i,  488. 
Methoxyphenylindoxazene,  i,  418. 
Methoxyphenyloxamic  acid,  i,  516. 
/ij3-Methoxyphenyloxazoline,  i,  620. 
/xj5-Methoxyphenylpenthiazoline,  i,  621. 
/ijp-Methoxyphenylpentoxazoline,  i,  620. 
^^-Methoxyphenylphthalamie  acid,i,  187. 
^-Methoxyphenylphthalimide,  i,  187. 
4'-yt?-Methoxyphenyiquinaldinesulphonic 

acid,  i,  344. 
/L/jp-Methoxyphenylthiazoline,  i,  620. 
Methoxyphthalic  anhydride,  o-dichloro-, 

i,  247. 
Methoxypropane,  chlor-,  Tkans.,  597. 
Methoxypropylethylacetic  acid,  Teans., 

993. 
o-Methoxyquinol,  trichloro-,  i,  233. 
^-Methoxy-o-quinone,  trichloro-,  i,  232. 
Methyl  ethyl  ketone,  condensation  of, 
with  malonic  acid,  i,  438. 

hexyi  ketone,  action  of  nitric  acid 

on,  i,  316. 

hexylene  ketone,  i,  84,  401. 

mercaptan,  reactions  of,  ii,  368. 

Methylacetylacetone,    condensation    of 

hydrazine  with,  i,  545. 
Methylaconitine,  Proc,  1894,  97. 
2-Methylacridine,  i,  530. 
2-Methylacridone,  i,  530. 
4-Methylacridone,  i,  530. 
Methyladenine,  i,  212. 

constitution  of,  i,  213. 

Methyladipic  acid  from  menthene,  i,  469. 
/3-Methyladipic     acid,    properties    and 
salts  of,  i,  470. 

anhydride,  i,  470. 

Methylalizarin,  Teans.,  185. 
Methylaliylacetone,  i,  163. 
Methylallylcarbinol,  i,  563. 
Metliylallylimidothiobiazolines,  i,  305. 
Methylamidodiperbromomethylcyani- 

dine,  i,  562. 
o-Methylamidophenyl  mercaptan, 

i,  306. 
o-Methylamidophenylic  bisulphide, 

i,  306. 
Methylamine,  preparation  of,  i,  64. 

refractive  power  of,  i,  9. 

thiocyauate,  action  of  heaton,i,ll. 

Methylaniylmethane,  amido-,  i,  265. 
<—  nitro-,  i,  265. 
Metliylanihdoacetopyrogallol,  i,  234, 
Methylaniliiie,  action  of  nitrosyl  chlo- 
ride on,  Peoc,  1894,  60. 

j9-nitro-,  i,  237. 

Methylarabinoside,  i,  4. 
Methylbenzoin,  i,  38. 
Methylbenzoinoxime,  i,  39. 
o-Methylbenzoylformoin,  i,  287. 
|3-Methylbenzoylformoin,  i,  286. 
Methylbrazilin,  i,  258. 
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Methylbutalljlcarbindimetli^'lamine, 

i,  162. 

liydrochloro-,  and  its  salts,  i,  163. 

Metlivlbutallylmethj'icarbinarriine, 

i,  163. 
Methylbutjlmetliane,  nitro-,  i,.  265. 
/3-IVlethyl-e-chloramylanuno,  i,  35, 
o-Metliyl-)8-chlorocrotonic  acids,  optical 

properties  of  the  two  stercoisomeric, 

i,  401. 

stereoisomeric,  i,  318. 

Methylcinclionine,  hydrazone  of,  i,  431. 
w-Metliylcinnamonitrile,  i,  33. 
^-Metbylciimamonitrile,  i,  33. 
w-Metbylconiine,    rotatory    power     of, 

i,  627. 
MetJiyleorydaline,  i,  100. 

methiodide,  i,  100. 

Methylcyanidine,  amidodiperbromo-, 

i,  562. 

diamidoperbromo-,  i,  562. 

o-Methylcyanocamphor,  i,  338. 
^-Methylcyanocaraphor,  i,  338. 
w-Methyl-a-cyanoeinnamic  acid,  i,  33. 
o-Metliyl-o-cyanocinnamic  acid,  i,  34. 
jo-Methyl-a-cyanocinnamic  acid,  i,  33. 
Methyldecahydroquinoline,  i,  428. 

methiodide,  i,  428. 

Methyldesmotroposantonous    acid, 

i,  206. 
2  :  5-Methyldibenzylamidothiazole, 

i,  302. 
o-Methyldibenzyl-oa-tricarboxvlic   acid, 

i,  604. 

anhydride,  i,  604. 

a-Methyldibenzyl-oa-tricarboxylimide, 

i,  603. 
a-Methyldibenzyl-oa-tricarboxylmethyl- 

imide,  i,  603." 
Methyldiglycolnmidic  acid,  i,  443. 

amide,  i,  443. 

3:5:  4-Methyldihydroxvxanthone, 

i,  534. 
Methyldiketohydroxypyridine     phenyl- 

hydrazone,  i,  425. 
5-Methyl-4'-dimethylamidodiphenyl- 

methane,  2-amido-,  Teans.,  883. 
• behaviour  of,  with  benzile, 

Teans.,  886. 
' behaviour  of,  with  nitrous 

acid,  Teans.,  887. 
behaviour   of,  with  salicyl- 

aldehyde,  Teans.,  883. 
decomposition  of,  with  hydro- 
chloric acid,  Teans.,  888. 
Methyl-ai8-dimethylpyrrolidine,  i,  163. 
»-Methyldinitrodihydrophenazine, 

1,  55. 
Methyldiphenylmaleimide,  i,  23. 
Methyldithiourazole,  i,  477. 
Methylenamidoacetonitrile,  i,  162. 


Methjlenecyanhydrin,  action  of  methyl- 
am  ine  on,  i,  443. 
Methylenedicyanliydrin,    action   of   di- 

methylamine  on,  i,  443. 
^-Methylenedihydrobenzoic  acid,  i,  523i, 

630. 

dihydrobromide,  i,  525. 

tetrabromide,  i,  524. 

Methylenediisonitramine,  i,  400. 
Methylenediisoiiitrosamine,  Teans.  ,  949. 
Methylenedioxyphenyl-a-cyanacrvlic 

acid,  i,  489.  " 
Methylenediphenyldiimide,  i,  451. 
Methylenedisuccinimide,  i,  488. 
Methylenedi-o-tolyldiimide,  i,  451. 
Methylenedi-^-tolyldiimide,  i,  451. 
Methyleneisoquinoline,  i,  343. 

methiodide,  i,  344. 

metlioplatinochloride,  i,  344. 

Mtithylenic  diallylic  ether,  i,  488. 

■ dicaprylic  ether,  i,  488. 

dietliylic  ether,  i,  487. 

diglycol  ether,  i,  488. 

dihexylic  ether,  i,  488. 

diisoamylic  ether,  i,  488. 

diisobutylic  ether,  i,  4S8. 

diisopropylic  ether,  i,  488. 

dipropylic  ether,  i,  487. 

Methylethenylacetylamidophenylene- 

amidiiie,  i,  281. 
Methyletlienylamidopheuyleneamidine, 

i,  281. 
Methylethylacetic  acid,  calcium  salt  of, 

i,  228. 
a-Methyl-j3-ethylbenzoylformo"in, 

i,  287. 
2:3:  4'Methylethylcyanisocarbostyril, 

i,  618. 
Methylethylmalonic  acid,  heat  of  com- 
bustion of,  i,  225. 
Methylethy] propionic  acid,  preparation 

of,    and   solubilities   of    its    calcium, 

barium,  and  silver  salts,  i,  12, 
Methylgalactoside,  i,  565. 
Methylglucoside,  i,  4. 
behaviour  of,  towards  pure  yeast 

cultures,  i,  487. 
Methylglyoxime,  chloro-,  i,  109. 
• nitrosoxyl,     compounds     derived 

from,  i,  109. 
Methylhexylcarbinol,  tribromo-,  i,  84. 
Methylhexylenecarbinol,  i,  84. 
Methylhcxyleneketonecarboxylic     acid, 

i,  401. 
Methylhexylmethane,  amido-,  i,  265. 

• nitro-,  i,  265. 

Methylhydrastimide,  i,  391. 
Methylhydrastine,   action  of  hydroxyl- 

amine  on,  i,  390. 
Methylhydrazine,  condensation  of,  with 

j3-diketones,  i,  545. 
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2-MetliylliydroacrIdine,  i,  530. 
Metliyl-m-hydroxyben^aldehyde,    thio-, 

polyraeride  of,  i,  129. 
j8-Methylhydroxylamine,  i,  9,  10. 

hydriodide,  i,  569. 

l-Methyl-5-hydroxypentamethenylene- 

nitrile,  i,  405. 
l-Methyl-5-liydroxypentametliylene, 

i,  405. 
l-Methyl-S-liydroxypentamethylene- 

carboxylic  acid,  i,  405. 
2  :  5-Methylhydroxytliiazole,     prepara- 
tion of,  i,  210. 
2'  :  5-Methylhydroxyxanthone,  i,  533, 
3'  :  5-Methylhydroxyxanthone,  i,  584. 
4'  :  5-Methylhydroxyxanthone,  i,  534. 
4  :  5-  or  2  :  5-Methylhydroxyxanthone, 

i,  534. 
Methylic  acetate,  velocity  of  hydrolysis 

of,  by  water,  ii,  308. 
acetoacetate,  magnetic  rotation  of, 

Teans.,  816,  823,  826. 

2  :  3-ac3toxynaphthoic  acid,  i,  605. 

acetylbenzoate,  i,  590. 

alcohol,    action     of    diazobenzene 

salts  on,  i,  329. 

electrical    conductivity    of 

some  salts  in,  ii,  339. 

estimation  of   small   quan- 
tities of,  ii,  431. 

oxidation  of,  in  the  organism, 

ii,  21. 
• separation  of  ethylic  alcohol 

from,  ii,  431. 

amidocresotate,  i,  504. 

amidohydroxycinnamate,  i,  505. 

amido-2  :  3-hydroxynaphthoate, 

i,  605. 

amidosalicylate,  i,  504. 

amidothiophenolearboxylate, 

i,  126. 

benzenediazoate  (a  and  $) ,  i,  238. 

bromide,  ratio  of  the  specific  heats 

of,  ii,  38. 
a-bromopentamethylenecarboxyl- 

ate,  Teans.,  101. 

camphoramate,  i,  339. 

chloracetate,  magnetic  rotation  of, 

Teans.,  408,  424, 
chloride,  ratio  of  the  specific  heats 

of,  ii,  38. 

cinnamate,  dichloride,  i,  335. 

o-cyanocinnamate,  i,  33. 

decahydroquinolinecarbamate, 

i,  428. 

desmotroposantonite,  i,  205. 

• diacetoacetate,  i,  32. 

dibromogallate,  derivatives  of, 

i,  130. 
dibromotetrametliylenedicarboxyl- 

ate,  Teans.,  967 


Methylic    dihydrotetrenedicarboxylate, 

Teans.,  974. 
dimethylacetoacetate,        magnetic 

rotation  of,  Teans.,  816,  823,  826. 

diphenaeylcyanacetate,  i,  593. 

diphenyl-o-carboxylate,  i,  529. 

1  :  4-etliylcyclopentanecarboxyl- 

ate,  i,  524. 

ethylic  oxalacetate,  i,  116. 

ethylisonitrosocyanacetate,  i,  317. 

formazylglyoxalate,  i,  183. 

gallate,    metallic    derivatives    of, 

i,  130. 
glutaconate,  action  of  ammonia  on, 

i,  425. 

heptanaphthenate,  i,  532. 

hexahydrosalicylate,  i,  87,  246. 

' hydrindenecarboxylate,     Teans., 

234. 

hydrogen  a-truxillate,  i,  421. 

"y-truxillate,  i,  421. 

hydroxydinitrophenylcarbamate, 

i,  119. 

hydroxyterpenylate,  i,  362, 

iodide,  ratio  of  the  specific  heats 

of,  ii,  38. 

iodosoterephthalate,  i,  131. 

iodoterephthalate,  i,  131. 

iridate,  i,  48. 

isonitrosocyanacetate,  i,  317. 

lactate,  variations  in  the  rotatory 

power  of,  ii,  304. 

levosantonite,  i,  206. 

mesitylacetic  acid,  i,  463. 

mesitylglyoxylic  acid,  i,  464. 

metallic  tartrates,  i,  68. 

o-methylbenzyl-o-tricarboxy- 

methylimide,  i,  6n3. 

methylcarbamate,  i,  415. 

«i-methyl-o-cyanocinnamate,  i,  33. 

o-methyl-o-cyanocinnamate,  i,  34. 

^-methyl-«-cyanocinnamate,  i,  33. 

methyldesmotroposantonite,  i,  206. 

methylpyrazoline-3  :  4  :  5-tricarb- 

oxylate,  i,  347. 
-'—  methyltrimethylenetricarboxylate, 

i,347. 

narceine  and  salts,  i,  58,  59. 

/3-naphthaquinolearboxylate, 

i,  605. 
^-naphthaquinonecarboxylate, 

i,  605. 

nicotinate,  i,  472. 

nitrate,  preparation  of,  i,  484. 

p-nitrophenylcarbamato,  i,  415. 

«-octonaplithenatc,  i,  245. 

»w-octonaphthonatc,  i,  245. 

o-octonapli'henate,  i,  245. 

^-octonaplithenate,  i,  245.  , 

oxalacetate,  i,  1 16. 

oxalate,  heat  effusion  of,  ii,  439. 
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Metliylic  papayerinafce,    methylbetaYne 

of,  i,  60. 

phenacylcyanacetate,  i,  593. 

plienylimidocbloroformate,  i,  408. 

phenylpyrazolonecarboxylate, 

i,  116. 

picolinate,  i,  426,  472. 

propylic  ether,  i,  62. 

pyrazolinedicarboxylate,  i,  348. 

pyrazoline-4 : 5-dicarboxylate, 

i,  438. 
pyrazoline-3  : 4  :  5-tricarboxy- 

acetate,  i,  346. 

quinolinate,  i,  472. 

salts  of  normal  fatty  acids,  boiling 

points  of  Trans.,  725. 
velocity  of  hydrolysis  of  cer- 
tain, ii,  275. 
sulphide,    attempts  to    deodorise, 

i,  353. 

reactions  of,  ii,  368. 

tetramethoxy-/3-coumarates, 

i,  246. 
tetramethyldiamidotriplienylme- 

thanecarboxylate,  i,  602. 
• cw-tetramethylenedicarboxylate, 

Teans.,  583. 

^-tolylimidoformate,  i,  407. 

• A-_p-tolyl-a-phenylformazylform- 

ate,  i,  457. 

tricarballylate,  i,  492. 

trimetbylene-1  :  2  : 3-tricarboxy- 

1-acetate,  i,  347. 
Methylimidomethyltbiourazole,  i,  477. 
Methylimidothiobiazoline,   and  its 

methyl-derivatives,  i,  305. 
Methyliretol,  i,  50. 
Methyliridic  acid,  i,  48. 

dibromo-,  i,  48. 

Methyliridol,  i,  48. 
Methylisocarbostyril,  i,  192. 

bromo-,  i,  192. 

Methylisocarbostyrilcarboxylic        acid, 

i,  192. 
a-Methylisoquinoline,  i,  553. 
Methylketopentamethylene  and  its  de- 
rivatives, i,  405. 
Methylmalonic  acid,  heat  of  combustion 

of,  i,  225. 
j3-Methyl.;up-metlioxyphenyloxazoline, 

i,  620. 
Methylmorphimethine    and   its  optical 

isomeride,  i,  430. 

constitution  of,  i,  431. 

Methylmucobromoxime,  i,  322. 
Methylmucochloroxime,  i,  322. 
/3-Methylnaphthalene,    crystalline  form 

of,  i,  380. 
%-Methylnitronormethylopiazone, 

i,  430. 
w-Methylnormethylopiazone,  i,  429. 
«-Methyluoropiazone,  i,  430. 


w-Methyioctoliydronaphthyridine, 
i,  385. 

Methylpentylethylene,  action  of  nitrosyl 
chloride  on.  Trans.,  326. 

Methylphenophenyltriazine,  i,  457. 

/8-Methyl-f-phenoxyamylamine,  i,  34. 

a-Methyl-^-plienoxyvaleric  acid,  i,  34. 

a-Methyl-^-phenoxyvaleronitrile,  i,  34. 

Methylphenylbenzoyltriazole,  i,  99. 

Methylphenylcoumarin,  oxy-,  i,  381. 

Methylphenylenediazosulphine  chloride, 
i,  124. 

iodide,  i,  124. 

2-Methyl-2'-phenyl-4'-hydroxyquino- 
line,  i,  427. 

w-Methylphenylimidotliiobiazoline, 
i,  304. 

Methylphenylmercurammonium  hy- 
droxide, constitvition  of,  i,  248. 

Methylphenylnitrosamine,  action  of 
fused  potash  on,  i,  369. 

j8-Methji-/z-phenyloxazoline,  i,  77. 

3  :  l-Methylpheny]pyrazole,  i,  345. 

3  :  5-Methylphenylpyrazole,  i,  546. 

5  : 1-Methylphenylpyrazole,  i,  345. 

3 : 1-Methylphenylpyrazole- 5-carboxylic 
acid,  i,  346. 

Methylphenylpyrazole-;?-pbenylsul- 
phonic  acid,  i,  346. 

Methylphyllotaonin,  i,  342. 

6?r-Methyl-a-pipecoline,  i,  307. 

Methyl-;8-pipecoline,  i,  162. 

a-Methyl-a-piperidone,  i,  319. 

Methylpropylcarbinol    and    its  deriva- 
tives, rotatory  power  of,  ii,  77. 

Methylpropylethylene,   action  of  nitro- 
syl chloride  on,  Trans.,  325. 

Methylpyrazine,  i,  384. 

3-Methylpyrazole,  derivatives  of,  i,  544. 

5-Metliylpyrazole,  i,  344. 

Methylpyrazole-^-phenylsulphonic  acid, 
i,  346. 

3-Methylpyrazolesulphonic  acid,  i,  544. 

5-Methylpyrazoline,  i,  345. 

^-Methylpyromucic  acid,  dehydromucic 
acid  from,  i,  442. 

w-dibromO",  i,  442. 

bromide,  w-dibromo-,  i,  442. 

Methylquinidine,  hydrazone  of,  i,  431. 

Methylquinine,  hydrazone  of,  i,  431. 

Methylquinolinecarboxylic  acid,  i,  509. 

a-Methyl-y-quinoquinoline,  i,  474. 

Methylrhamnoside,  i,  4. 

Methylscoparin,  i,  542. 

Methyltartronic  acid,  i,  498. 

Methyltetrahydroisoquinoline  meth- 
iodide,  i,  208. 

ANN'-Methyltetrahydro-o-naphthinol- 
ine,  i,  626. 

1-Methyltetrahydroquinoline,  i,  301. 

3-Metliyltetrahydroquinoline,  oxidation 
of,  i,  301. 
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MethyltliiocoumotLiazone,  i,  622. 
Methylthiosemicarbazide,  i,  305. 
Metbyltolylenediazosulphine    iodide, 

i,  125. 
Metliyltriazole,  amido-,  i,  57. 
Methyltriethylbrazilin,  i,  257. 
Metliyltrimetliylenetricarboxylic     acid, 

i,  347. 
Mica-group,  ii,  284. 
Microbes,    assimilation   of   atmospheric 

nitrogen  by,  ii,  200. 
production  of  ammonia  in  the  soil 

by,  ii,  248. 
Microchemical  investigation  of  minerals, 

ii,  100. 
Microcline  from  Durbach,  ii,  460. 
IVIicro-organisms,  production  of  succinic 

acid  by,  ii,  465. 
Milk,    and  its   products,   estimation  of 

nitrogen  and  prote'ids  in,  ii,  76. 
comparison   of  methods   for  esti- 
mating fat  in,  ii,  166. 

cow's,  analysis  of,  ii,  360. 

and    human,    estimation   of 

prote'ids  and  extractives  in,  ii,  107. 
effect  of  calcium  phosphate  in  food 

on  the  ash  of,  ii,  246. 

human,  analysis  of,  ii,  360. 

the  fats  of,  ii,  326,  392. 

influence  of,  on  intestinal  putre- 
faction, ii,  392. 

mule's,  i,  59. 

preservation  of,  for  the  estimation 

of  fat,  ii,  263. 

proteids  of,  ii,  23. 

Milosin,  ii,  322. 

Mineral  oil  and  sperm  oil,  analysis  of 

mixtures  of,  ii,  218. 
Mineral  water.     See  Water. 
Minerals,  action  of  potassium  cyanide 

on,  ii,  416. 

michrochemical  tests  for,  ii,  100. 

of  high  specific  gravity,  separation 

of,  ii,  456. 
Mines,  coal  gas  in  the  air  of,  apparatus 

for  the  estimation  of,  ii,  258. 
Moldavite   from    Kadomilic,   Bohemia, 

ii,  241. 
Molecular  deviation,  maximum,  in  the 

series  of  the  ethereal  salts  of  active 

diacetylglyccric  acid,  Tkans.,  750. 
• formulae  of  some  liquids  as  deter- 
mined   by    their    molecular    surface 

energy,  TEA^'S.,  167. 

refraction,  ii,  265. 

rotatory  polarisation,  ii,  177. 

weight  determinations  by  the  cryo- 

scopic  method,  causes  which  interfere 

with,  i,  157. 
. determinations,    cryoscopic, 

in  benzene,  ii,  133. 
in  solid  solutions,  ii,  274. 


Molecular   weight  of    a  dissolved  salt 

and  the  density  of  a  saline  solution, 

relation  between,  ii,  440. 

of  hydrogen  peroxide,  ii,  88. 

of  iodine,  ii,  445. 

of  mercurous  chloride, 

ii,  353. 
of  mercurous  nitrate  by  the 

cryoscopic  method,  ii,  139. 
of  soluble  compounds,  deter- 
mination of,  by  means  of  red  blood 

coi'puscles,  ii,  411. 
weights,  Beckmann's  method   for 

determining,  ii,  87. 
in  solutions,  titration  method 

of  determining,  ii,  180. 
■ of  liquids,  determination  of, 

ii,  179. 
volume  of  crystalline   substances, 

ii,  181. 

volumes    of     boron    compounds, 

ii,  6. 

Molybdates,  influence  of,  on  the  rota- 
tory power  of  rhamnose,  ii,  435. 

Molybdenum,  atomic  weight  of,  ii,  51. 

dioxide,  action  of,  on  silver  salts, 

ii,  454. 

and  bisulphide,  combination 

of,  with  alkali  cyanides,  ii,  319. 

minei*al,  new,  ii,  321. 

Molybdic  acid,  action  of,  on  phosphorus 
pentachloride.  ii,  384. 

action    of,    on     potassium 

chromate  and  dichromate,  ii,  455. 

complex  acids  derived  from, 

ii,  96. 

recovery   of,   from   residues, 

ii,  366. 

anhydride  and  phosphorus  penta- 
chloride, ii,  454. 

behaviour  of,  at  high  tem- 
peratures, Teans.,  314. 

Monticellite  crystals  obtained  in  lead 
smelting,  ii,  56. 

Mordant,  lead  oxide  as  a,  ii,  46. 

Morindin  from  Mang-koudu,  TuANS., 
867. 

Morindone  from  Mang-koudu,  Trans., 
867. 

Morphine,  i,  430. 

Mortars,  composition  of  some,  ii,  234. 

Moulds,  production  of  ammonia  in  the 
soil  by,  ii,  249. 

Mucic  acid,  configuration  of,  i,  220. 

oxidation  of,  with  potassium 

permanganate,  i,  230. 

Mucic  acid-series,  isomerism  in  the,  i,  15. 

Mucobromamide,  i,  322. 

Mucobromic  acid,  i,  320. 

Mucobromoximc,  i,  322. 

Mucochloramide,  i,  322. 

Mucocbloric  bromide,  i,  321. 


604 


INDEX  OF   SUBJECTS. 


Mucocliloroxime,  i,  322. 

Mucophenoxybromic  bromide,  i,  321. 

Mucopheuoxybromoxime,  i,  322. 

Mucophenoxjchloric  bromide,  i,  322. 

Mucoplienoxyehloroxime,  i,  322. 

Mule's  milk,  ii,  59. 

Muscarine,  i,  437. 

Muscle,  action  of  oxalates  on,  ii,  361. 

chemistry  of,  ii,  146,  358. 

• ferment  processes  in,  ii,  359. 

human,  sulphur  in,  ii,  288. 

Muscle-rigor,  action  of  soluble  oxalates 
on,  ii,  465. 

Muscles  of  tetanised  animals,  substance 
resembling  strychnine  in,  ii,  106. 

Muscular  work,  influence  of,  on  the  ex- 
cretion of  sulphur,  ii,  57. 

influence   of   sugar   and   of 

smoking  on,  ii,  245. 

• lymph    formation    during, 

ii,  104. 
Mustard,  black  and  white,  assimilation 

of  free  nitrogen  by,  ii,  205. 

non-fixation  of  free  nitrogen  by, 

ii,  470. 

Myosin,  nature  of,  ii,  358. 

Myristamide,  i,  69. 

Myristamidine  hydrochloride,  i,  70. 

Myristamidoxime,  i,  70. 

Myristic  acid,  heat  of  combustion  of, 
i,  225. 

Myristimidoisobutyl  ether  hydrochlor- 
ide, i,  69. 

Myroxylon  Pereircc,  constituents  of  the 
"bark  of,  i,  424. 

Myxine  glutinosa,  secretion  of,  ii,  148. 
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Naphthalene,  acidimetric  estimation  of, 

ii,  334. 
■ /3-bromo-  and  /3-chloro-,  action  of, 

on  benzene,  in  presence  of  aluminium 

chloride.  Trans.,  874. 
— —  jS-chloro-  action  of  chlorobenzenc 

and  sodium  on,  Teans.,  871. 

preparation  of,  Trans.,  875. 

o-nitro-,  detection  of,  in   mineral 

oils,  ii,  121. 
relative  stability  of  certain  sulph- 

onic  derivatives  of,  i,  138. 
substituted,  rules  for  substitution 

in,  i,  252. 
«-Naphthaleneazo-)8-naDlithol,    Trans., 

837. 
48-Naphthaleneazo-)8-naphthol,  reduction 

of    the  acetyl-derivative  of,  Trans., 

836. 
«-Naphthalenediazoic  acid,  i,  296. 
^-Naphthalenediazoic  acid,  i,  295. 
Nuphthalcnc-1 :  2-diazoxido,  i,  296. 


IS'aphthalene-2 : 1-diazoxide,  i,  295. 

I'-nitro-,  i,  606. 

3'-nitro-,  i,  605. 

Naphthalenedioxiraeanhydridecar- 

boxylic  acid,  i,  91. 
a-Naphthaleneindigo,  i,  42. 
iS-Naphthaleneindigo,  i,  43. 
Naphthalenes,  iodoso-,  i,  295. 

trichloro-,  melting  points  of,  i,  252. 

Naphthalene-series,  products  of  the  re- 
duction of  alkylated  azo-colours  of 
the,  i,  606. 

sulphonation  in  the,  i,  378, 608. 

Naphthalenesulphinic  acids,  relative 

stability  of,  i,  138. 
Naphthalenesulphonic  acids,  nitro- 
chloro-,    summary   of    properties    of 
derivatives  of,  i,  252. 
/S-Naphthalidomesophenylphenonaphth- 

acridine,  i,  200. 
o-Naphthaquinol.  condensation  of,  with 

aldehydes,  i,  467. 
Naphthaquinone  chlorimides,  i,  198. 
a-Naphtliaquinone,      condensation     of, 

with  aldehydes,  i,  467. 
1 :  4-Naphthaquinone  chlorimide,  i,  198. 
^-Naphthaquinone  chlorimides  of,  i,  198. 

nitro-,  i,  296. 

;8-Naplithaquinonedichlorodiimide, 

i,  197. 
iS-Naphthaquinonehydrazone,     Trans., 

839. 
1:2:  4-Naphthaquinone3ulphonic  acid, 
i,  199. 

reaction    of    with  primary 

amines,  i,  199. 
Naphthenic    acids,    ethereal     salts    of 

natural,  i,  532. 
/3-Naphthodiphenyldihydrofurfuran, 

i,  502. 
Naphthoic  acid,  )8-amido-,  i,  138. 
o-Naphthol  ethyl  ether,  trinitro-. 
Trans.,  841. 

iodometric  estimation  of,  ii,  432. 

trinitro-,  Trans.,  842. 

)8-Naplithol,  action   of,    on   benzene   in 
presence  of  aluminium  chloride. 
Trans.,  874. 
— —  action    of,  on   the   nitrobenzalde- 
hydes,  i,  136. 

3-amido-,  i,  336. 

a-Naphtholazobenzylic  alcohol,  i,  369. 
iS-Naphtliolazobenzylic  alcohol,  i,  369. 
iS-Naphtholcarboxylic  acid  (m.  p.  116°), 
amido-,  i,  138. 

and    its    derivatives, 

i,  137, 138. 

chloro-,  i,  138. 

nitro-,  i,  137. 

reduction  of,  i,  87. 

o-Naphtholchlorophosphine,  i,  586. 
)3-Naphtholchlorophosphine,  i,  587. 
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l'-!N'aphthol-2  : 4-disulplionic     acid,    1- 

araido-,  i,  609. 
2-N'aphthol-l :  2'-disulplionic  acid,  i, 380. 
o-T^aplitholoxychlorophosphine,  i,  587. 
j8-iVaphtholoxjchloropbospliine,  i,  .587. 
a-Naphtholphospbinic  acid,  i,  587, 
/3-Naphtholphosphinie  acid,  i,  587. 
o-JVaphtholphospbinous  acid,  i,  587. 
j8-N"aphtholphospliinous  acid,  i,  587. 
Naphthols,   acidimetric   estimation    of, 

ii,  334. 
2-Naphthol-2'-sulplionic  acid,  sulpliona- 

tion  of,  i,  380. 
2-naplithol-4-8ulplionic   acid,  l-amido-, 

i,  198, 199. 
Naphtholsulphonic  acids,  assay  of,ii,  74. 

relative  stability  of,  i,  138. 

2-Napbthol-l  :  3  :  2' :  3'-tetrasulphonic 

acid,  i,  380. 
2-Naphthol-l :  3  :  2'-trisvilplionic      acid, 

i,  380. 
2-]Vaphtliol-3  :  2' :  3'-trisulplioiiic    acid, 

i,  380. 
1  :  l'-Naplithosultani-2  :  4-disulphonic 

acid,  i,  608. 
1 :  l'-N"aphtliosultam-3  :  3'-disulpliomc 

acid,  i,  610. 
1 : 1'-Naphthosultamtrisulphonic    acid, 

i,  609. 
o-Naphthylamidoguanidine,  i,  516. 

salts  of,  i,  374. 

iS-jN^aplithylamidoguanidine,  derivatives 

of,  i,  517. 

salts  of,  i,  374. 

tt-Naphtliylamine,   heat   of    fusion    of, 

ii,  439. 

trinitro-,  Teans.,  841. 

2-iS'aplitliylauiine-l  :2'-disulphonic  acid, 

i,  378. 
2-Naplithylamine-3  : 2'-di8ulplionic  acid, 

sulphonation  of,  i,  379. 
2-Xaplithy]amine-4;  2'-disulplionic  acid, 

salts  of,  i,  378. 
Naphthylamines,  action  of,  on  the  nitro- 

benzaldehydes,  i,  136,  198- 
/S-Naphthylaminesulphonic   acid,   fluor- 
escence of,  ii,  338. 
2-N'aphthylaniine-2'-sulphonic  acid,  sul- 

plionation  of,  i,  378. 
Xaphthylaminesulphonic  acids,  assay  of, 

ii,  74. 

relative  stability  of.  i,  139. 

2-N'apbtbylamine-l  :3 :  2' : 3'-tetra8ulpb- 

onic  acid,  i,  379. 
2-Napbtbylamine-l :  3 :  2'-tri8ulphonic 

acid,  i,  379. 
2-Napbtbylamine-3  :  2' :  3'-tri8ulphonic 

acid,  i,  379. 
2-Napbthylamine-3  :  2' :  4'-tri8ulphonic 

acid,  i,  379. 
Naphthylazo-1  :  3-diphenylpyrazoloncs, 

i,  349. 
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S'apbtbylazo-3-pbcnylpyrazoione8, 

i,  349. 
o-!N'aphthylbenzenesulpbonaniide,i,608. 
action  of  diazobenzene  chloride  on, 

i,  608. 
)8-NaphthylbenzenesuIpbonamide,  i,  608. 
a-Naphtbylboric  acid,  i,  190. 
)8-Napbtbylboric  acid,  i,  191. 
a-Napbtbylboron  oxide,  i,  190. 
/8-Napbtbylboron  oxide,  i,  191. 
iS-Naphtbyldipbenylmaleimide,  i,  23. 
Napbtbylene  diazosulpbide,  i^  137. 
2  :  3-Napbtbyleneazimide,  i,  336. 
2  r  3-Napbtbylenedianiine,  i,  336i 
2  :  3'-]N'apbthylenediamine,  i,  139. 
Napbtbylenepbenylenemetbane,  i,  336. 
^-Napbthylguanazole,  i,  517. 
Napbtbylbydrazines,  action  of  nifrosyl 

chloride  on,  Pkoc,  1894,  60. 
Naphtbylic  iodocblorides,  i,  295. 
Naphthylic  sodiumsidpbonates,  i,  37. 
a-Napbthylic  boroebloride,  i,  190, 
o-Napbtbylic  eth^ilic  ether,  derivatives 

of,  i,  251,  336,  420. 

trinitro-,  Trans.,  841. 

/3-Naphtbylic  boroebloride,  i,  190. 
)3-Napbtbylic  cyanocampholate,  i,  2v")2. 
/3-Napbthylic  sulphide,  m.  p.  of,  i,  377. 
iS-Naphtbylmercury  salts,  i,  190. 
/8-Naphthylmethylnitrosaniine,  i,  2C6. 
a-Naphthylnitrosamine,  i,  296, 
i8-Naphthylnitrosamine,  i,  295, 

action  of  fused  potash  on,  i,  36t>. 

N'aphthyl-2  :  3-quinoxahne-o-dicar- 

boxylic  acid,  i,  336, 
a-Xaphthyltetrahydroquinazoline, 

i,  148, 
)3-Napbthyltetrahydroquinazoline, 

i,  148, 
a-Naphthylthiotetrahydroquinazoline, 

i,  147. 
)8-Napbthylthiotetrahydroquinazoline 

i,  148, 
o-Xaplithyltoluene-2>-8ulphonamide, 

i,  608, 

action  of  azo-derivativcs  on,  i,  60S. 

jS-Naphthyltoluene-jJ-sulphonainide, 

i,  t08. 
action  of  diazobenzene  chloride  on, 

i,  60S. 
Narceine  and  its  derivatives,  i,  58. 

constitution  of,  i,  58. 

iodides  of,  i,  477. 

salts,  i,  59. 

Narceineoxirae  and  its  anhydride,  i,  59. 
Narceinephenylhydrazono      liydrochlo- 

ride,  i,  59. 
Narceonic  acid,  i,  59. 
Nepheline  from  Finland,  ii,  322. 
Nepbeline-syenite   of  Dungannon,  On- 
tario, ii,  461. 
Nephrite  from  British  Columbia,  ii,  54. 
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Nerves,  aclion  of  oxalates  on,  ii,  3G1. 

Nesquheonite,  ii,  53. 

Neutralisation,  volume  changes  of  acids 

and  bases  on,  ii,  409. 
Neutrality,  absolute,  ii,  83. 
Nichine  and  its  salts,  i,  99. 
Nickel  ammonium  chloride,  ii,  17. 

arsenide,  ii,  98. 

ai'senite,  ii,  351. 

Ijromoborate,  ii,  448. 

■ chloroborate,  ii,  414. 

— —  commercial,  estimation  of  impuri- 
ties in,  ii,  366. 

' compounds,  preparation   of  pure, 

ii,  134. 

• estimation,  electrolytic,  of,  ii,  481. 

estimation  of,  ii,  215. 

estimation  of,  by  Classen's  oxalate 

process,  ii,  482. 

estimation   of,  by  means  of  mer- 

cui'ic  ammonium  cyanide,  ii,  401. 
■         estimation      of,     in     nickel-steel, 
ii,  298,  299. 

• liigher  oxides  of,  ii,  238. 

injurious    action    of,    on     plants, 

ii,  208. 

lithium  chloride,  ii,  17. 

nitro-,  ii,  95. 

oxide,  occlusion  of  gases  by,  ii,  45. 

potassium  hypophosphate,  ii,  280. 

potential  of,  ii,  374. 

reparation      of      bismuth      from, 

ii,  482. 

' separation  of   cobalt  from,  ii,  34, 

35. 
•  sepai'ation  of  iron  from,  ii,  34. 

separation  of    iron  from,  in  steel 

analyses,  ii,  256. 
— —  separation  of  lead  from,  ii,  33. 
— —  separation   of   mercury   from,   by 
electrolysis,  ii,  399. 

separation  of  zinc  from,  ii,  34. 

^ickelic   oxide,  behaviour  of,  at  high 

temperatures,  Teans.,  314. 
■Nickeliferous   iron   pyrites   from    Sud- 
bury, Ontario,  ii,  321. 
Nickel-iron  alloys,  ii,  283. 
Nicotinamide,  i,  472. 
Nicotine,  i,  388. 

constitution  of,  i,  389,  628. 

estimation   of,  in   tobacco,   ii,  75, 

403. 
Nicotinic  acid,  2  :  5-amido-,  derivatives 
of,  i,  381. 

— — azimido-,  i,  382. 

diamido-,  i,  382. 

Nicotyrine  and  its  derivatives,  i,  628. 
Niobic  anhydride,  beliaviour  of,  at  high 

temperatures,  Tbans.,  314. 
Niobium  hydroxy])romide,  ii,  455. 

« hydroxychloride,  ii,  455. 

■         sesquioxide,  ii,  455. 


Nitramide,  ii,  412. 
Nitramines,  i,  399. 
Nitrates,  action   of   acid   chlorides   on, 

Peoc,  1893,  255. 
condensation     products    of,    with 

sulphates,  ii,  314. 

estimation  of  nitrogen  in,  ii,  397. 

estimation  of  nitrogen  in  manures 

containing,  ii,  67. 

in  living  plants,  ii,  153. 

Nitric   acid,  detection  of  iodic  acid  in, 

ii,  29. 

estimation  of,  ii,  429. 

■ estimation  of,  by  Scliloesing's 

method,  ii,  296. 
estimation     of     very     small 

quantities  of,  ii,  398. 
estimation  of,  with  the  nitro- 
meter, ii,  252. 
freezing  points   of  solutions 

of,  Teans.,  309. 
molecular  weight   of  liquid, 

Teans.,  169. 
Nitric  oxide,   action   of,  on    potassam- 

monium  and  sodammonium,  ii,  280. 
action     of,     on     potassium, 

Teans.,  440. 
action  of,  on  sodium,  Teans., 

443. 
action  of,  on  sodium  ethoxide, 

Trans.,  944. 
and     oxygen,     influence     of 

moisture      on     the     interaction     of, 

Teans.,  613. 
Nitric   peroxide,   action   of,  on   metals 

and  metallic  oxides,  ii,  90. 
influence  of  moisture  on  the 

dissociation  of,  Teans.,  616. 
Nitrification,  effect  of   potassium  salts 

on,  ii,  248. 

of  prairie  soils,  ii,  116. 

influence  of  chlorides  on,  ii,  468. 

Nitriles,  action  of  sulphuinc  anhydride, 

i,  89. 

and  sodium,  syntheses  with,  i,  503. 

aromatic,  hydrolysis  of,  i,  278. 

thermal  changes  involved  in  tlie 

formation  of,  ii,  340. 
velocity  of  transformation  of  ald- 

oximes  into,  i,  330. 
Nitrites,  detection  of,  in  urine,  ii,  253. 

ethereal,  prej^aration  of,  i,  2. 

• in  urine,  ii,  107. 

Nitritocobalt  chloride,  ii,  51. 
Nitro-compounds,    aliphatic,    reduction 

products  of,  Peoc,  1894,  139. 

aromatic,  i,  573. 

electrolytic  reduction  of, 

i,  72,  118,  503. 
estimation    of    nitrogen    in, 

ii,  397. 
reduction  of,  i,  373,  409. 
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Nitrogen  and  carbonic  anhydride,  ther- 
mal properties  of  a  mixture  of, 
ii,  38. 

atmospheric,  assimilation   of, 

ii,  201. 

assimilation  of,  bv  microbes, 

ii,  200. 

atom,  the  asymmetric,  i,  306,  307. 

atomic  weight  of,  ii,  311. 

carbon  and  hydrogen,  simulta- 
neous estimation  of,  ii,  257. 

chlorides  and  iodides  of,  ii,  312. 

compounds,  graphochemical  calcu- 
lations of,  ii,  348. 

organic,   ring   formation    in, 

i,  164. 
estimation   of,   in   benzene-,  pyri- 
dine-,   and    quinoline -derivatives   by 
Kjeldahl's  method,  ii,  258. 

estimation  of,  in  coal  gas,  ii,  118. 

— —  estimation  of,  in  manures  contain- 
ing nitrates,  ii,  67. 
estimation  of,  in  milk  and  its  pro- 
ducts, ii,  76. 

estimation  of,  in  nitrates,  and  in 

nitro-  and  niti'oso- compounds,  ii,  397. 

estimation  of  total,  in  urine  by  the 

Schneider-Seegen  method,  ii,  476. 

excretion  of,  in  diabetes,  ii,  149. 

free,  absorption  of,  by  Legumin- 

osa?,  ii,  201. 

assimilation  of,  by  white  and 

black  mustard,  ii,  205. 
evolution  of,  during  the  fer- 
mentation of  horse  excrement,  ii,  109. 

fixation  of,  by  peas,  ii,  203. 

not  fixed  by  non-leguminous 

plants,  ii,  470. 

in  winter  drainage  from  bare  soil, 

and  soil  grown  with  wheat,  ii,  156. 
influence  of  cold  baths  on  the  ex- 
cretion of,  ii,  360. 

liquid,  refractive  index  of,  ii,  37. 

oxides,  red  action  of,  on  potassium, 

Teans.,  440. 
■         refraction  constants  of,  in  hetero- 
•     cyclic  nuclei,  ii,  302. 
«-— -  tetroxide,  influence  of  moisture  on 
the  dissociation  of,  Tbans.,  616. 

'.         See  also  Nitric  peroxide. 

weight  of  a  litre  of,  ii,  82. 

Nitrogenous  food  constituents,  digestion 
of,  with  gastric  juice   and   pancreas 
extracts,  ii,  389. 
Nitrometer,   estimation    of  nitric   acid 

with  the,  ii,  252. 
Nitrosamines,  i,  237,  282. 

acetylated,  reactions  of,  i,  330. 

diazo-acids       and       isodiazo-com- 

pounds,  relationships  between,  i,  369. 
Nitroso-compounds,  estimation  of  nitro- 
gen in,  ii,  397. 


Nitrosyl  chloride,  action  of,  on  unsatu- 
rated compounds,  Teans.,  324. 
Nitrous    acid,   action  of,   on    aromatic 
amines,  i,  512. 

decomposition   of,    in  nitric 

acid  solution,  ii,  41 . 

estimation  of,  in  commercial 

sulphuric  acid,  ii,  398. 

anhydride,  gaseous,  ii,  413. 

Nitrous  oxide,  absorption  and  elimina- 
tion of,  ii,  102. 

— —  ■ action  of,  on  potassammonium 

and  sodammonium,  ii,  280. 

action  of,  on  potassium, 

Teans.,  438. 

action  of,  on  sodium,  Teans., 

443. 
composition  and  heat  of  for- 
mation of  the  hydrate  of,  ii,  278. 

preparation  of,  ii,  13. 

pure,  physical  properties  of, 

ii,  379. 
Nitryl  chloride,  i,  283. 
Nomenclature   of    organic   compounds, 

i,  353. 
Nonane,  dinitro-,  i,  13. 
Nononaphthene,   action   of  nitric   acid 
on,  i,  159. 

ketone  from,  i,  160. 

secondary  amido-,  i,  159. 

secondary  nitro-,  i,  159. 

tertiary  amido-,  i,  159, 

tertiary  nitro-,  i,  159, 

Nonylic  acid,  salts  of,  i,  13. 
Norgranatanine,  i,  155, 
Norhemipinic  acid,  i,  247. 

anhydride,  i,  247. 

Norisosaccharic  acid,  i,  167. 
Normethylopiazone,  i,  429. 
Noropiazone,  i,  430, 
Nucleic  acid,  i,  155,  214. 

acids,  i,  156,  214, 

hydrolysis  of,  i,  631. 

Nuclein,  i,  311. 

in  nutrition,  ii,  145. 

Nuclein -bases  in  the  body,  ii,  145. 
Nuclein-compounds,  action  of  digestive 

ferments  on,  ii,  144. 
Nucleo-albumins,  i,  311. 
and    intravascular    coagula- 
tion, ii,  463. 

properties  of,  ii,  463. 

Nucleo-prote\d8,  i,  310. 
Nutrition,  nuclein  in,  ii,  145. 

of  herbivora,  asparagine  in  the, 

ii,  106. 

of  the  animal  organism,  influence 

of  ferments   occurring  in  vegetables 
on,  ii,  357. 

proteid-poor,  ii,  57. 

Nutritive  value  of  sugar,  ii,  463. 

of  various  grains,  ii,  209. 
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Oak  tar,  creosotes  from,  i,  508,  575. 
Oatf,  digestibility  and  nutritive  value 

of,  ii,  209. 
digestibility    of    normal,    and    of 

those  heated  to  100°,  ii,  286. 
• effects   of   feeding   with,   on    the 

weight    and    composition    of    bones, 

ii,  286. 
effects  of  manuring,  with  ammon- 
ium sulphate,  ii,  426. 
non-fixation  of  free  nitrogen  by, 

ii,  470. 
Occlusion  of  gases  by  metallic   oxides, 

ii,  45. 
Octane,  normal,  action  of  nitric  acid  on, 

i,  265. 
Octohydro-1  :  8-naphthyridine,  i,  385. 
Octomethylenediamine,  i,  568. 
a-Octonaphthenic  acid,  i,  245. 
w-Octonaphthenic  acid,  i,  245. 
o-Octonaphthenic  acid,  i,  244. 
p-Octonaphthenic  acid,  i,  245. 
Octylene,   normal,    action    of    nitrosyl 

chloride  on,  Trans.,  326. 
Octylic  diacetylglycerate,  Teans.,  752. 
Oct  jlmalonic  acid,  heat  of  combustion 

of,  i,  225. 
Odontolite,  ii,  356. 
(Enarthaldoxime,  i,  78. 
CEnanthylic    acid,     solubility    of     the 

silver,  calcium,  and  barium  salts  of, 

i,  226. 
Ofl'spring,  effect  of  calcium  phosphate 

consumed     during      the     period     of 

gestation  on  the,  ii,  198. 
Oil,  cotton- seed,  detection  of,  in  lard, 

ii,  335. 

essential,  of  lemon,  i,  253. 

• of   valerian,   volatile    hydro- 
carbons in,  i,  140. 
estimation    of,    in    linseed    cake, 

ii,  336. 

henbane  seed,  ii,  364. 

of  Andropogon  schoenanikus,  ger- 

aniol  from,  i,  435. 
of  cloves,  estimation  of   essential 

oil  in,  ii,  335. 
— —  of    lemon-grass,    aldehyde    from, 

i,  401. 

constituents  of,  i,  400. 

of  mace,  estimation  of  essential  oil 

in,  ii,  334. 
— —  of    pelargonium,    rhodinol    from, 

i,  141,  253. 

of  roses,  i,  253. 

of  spike,  presence  of  caniphcne  in, 

1,140. 

• of  tarragon,  i,  120. 

of    turpentine,    estimation    of,   in 

alcohol,  ii,  258. 


Oil,  rape,  composition  of,  i,  115. 

seal,      analytical      constants     of, 

ii,  490. 
sesame,  furf uraldelivde   as  a  test 

for,  ii,  126. 
sperm    and    mineral,    analysis    of 

mixtures  of,  ii,  218. 
Oils,    essential,     aerial    oxidation     of, 

Proc,  1894,  51. 

camphene  in,  i,  201 . 

■ estimation  of,  ii,  335. 

ethereal  and  terpenes,  i,  43. 

■    formation     of,    in     plants, 

ii,  361. 
fatty,  iodine-absorption  of  some  of 

the  rarer,  ii,  402. 
Hiibl's  iodine  absorption   process. 

for,  ii,  74. 
mineral,  detection  of  o-nitronaph- 

thalene  in,  ii,  121. 
estimation   of   rosin  oil   in, 

ii,  402. 
turbidity    temperature    of,    with 

glacial  acetic  acid,  ii,  489,  490. 
Ole'ic  acid,  action  of  nitrosyl  chloride  on. 

Trans.,  329. 
Olive  mark,  ash  of,  after  treatment  with 

water  and  carbon  bisulphide,  ii,  329. 
Omicholin,  Proc,  1893,  239. 
Opianylquinaldine,  i,  520. 
Opiazone,  derivatives  of,  i,  429. 

nitro-,  i,  430. 

Optical  activity  of  compounds,  symbol 

for  denoting,  i,  337. 
of  organic  liquids,  influence  of 

temperature  on.  Trans.,  760. 
isomerism    of   closed   chain   com- 
pounds, i,  422. 

rotation,  ii,  77. 

and  electrolytic  dissociation, 

ii,  78,  178. 
value   of  double   bonds,  influence- 

of  halogens  on  the,  ii,  1. 
Orcinol,  constitution  of,  i,  280. 
phtlialeinanilide  and  its  dimethyl 

ether,  i,  201. 

reaction  of,  with  glucose,  i,  398. 

thermochemistry  of,  i,  235. 

thermochemistry  of    the    sodium 

derivatives  of,  i,  235. 
Orcylphthalide,  i,  601. 
Ores,   containing  arsenic,  estimation  of 

phosphorus  in,  ii,  365. 
Organic-compounds,    viscous     flow    of, 

Proc,  1894,  136. 
Organic   matter,  estimation   of,  in  pot- 
able water  by  means  of  permanganate, 

ii,  256. 
Organism,  animal,  absorption  of  iron  in, 

ii,  244. 
action  of   selenium  and  tel- 
lurium compounds  on  the,  ii,  200. 
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Orc^anism,  animal,  formation  of  urea  in, 

ii,  326. 
influence  of  ferments  occur- 
ring in  vegetables   on   tJie  nutrition 
of  tlie,  ii,  357. 

substitution  of  strontium  for 

■calcium  in,  ii,  198. 

asparagine  in  the,  ii,  246. 

• effects  of  diminution  of  oxjgen  on 

the,  ii,  388. 
formation  of  sulphuric  acid  in  the, 

ii,  466. 
oxidation  of  methjlic  and  ethjlic 

alcohols  in  the,  ii,  21. 
vegetable,  function  of  calcium  and 

magnesium  salts  in,  ii,  206. 
Organisms,  living,  and  the  surrounding 

atmosphere,    exchange   of    gases    be- 
tween, ii,  153. 
Organo-metallic  compounds,  refraction 

constants  of,  ii,  415. 
Organs,  ferment  processes  in,  ii,  359. 
isolation   of   succinic   acid   from, 

ii,  465. 

nuclein  bases  in,  ii,  145. 

Orthophosphates   of  tlie  alkali  metals, 

ii,  137. 
Osmium,   recovery   of,   from    residues, 

ii,  53. 
Osmotic  pressure  and  the  reduction  of 

the    freezing    point,    proportionality 

between,  ii,  228. 

nature  of,  ii,  228. 

of  solutions  of  finite  concen- 
tration, ii,  410. 
of  solutions,  relation  between 

depression  of  the  freezing  point  and, 

ii,  434. 
the  theory  of,  in   solutions, 

ii,  132. 
Ossein,  rotatory  power  of,  ii,  3. 
Osteomalacia,  bone  in,  ii,  358. 
Oven,  safety  for  sealed  tubes,  ii,  186. 
Ovomucoid,  i,  264. 
Ox-flesh,    elementary    composition    of, 

ii,  105. 
Oxalacetic  acid,  ethereal  salts  of, 

i,  116. 
Oxalates,  action  of,  on  nerve  and 

muscle,  ii,  361. 
Oxaldihydroxamie  acid,  i,  275. 
Oxalhydroxamic   acid   and    its    salts, 

i,  358. 
Oxalic  acid,  action  of  light  on,  TfiANS., 

450. 

estimation  of,  ii,  73. 

^-toluidide,  i,  494. 

Oxalotoluidoimidochloride,  i,  514. 
Oxalyl  dibenzyl  ketone,  i,  378. 
Oxalyldihydrazidoacetal,  i,  169. 
Oxalyldiui'ethane,  i,  363. 
Oxalylguanidinc,  i,  7,  164. 


Oxamide,  sulpate,  PfiOC,  1894,  58. 
Oxamidedioxime,  i,  570. 
Oxanilide,  dithio-,  i,  241. 
Oxanilidedioxime,  synthesis  of,  i,  240. 
Oxazine  from  amidodimethylaniline  and 

diethylamidophenol,  i,  303. 
Oxazine-derivatives     from     ortharaido- 

phenol  and  hydroxyquinones,  i,  54. 
Oxazines,  i,  303. 
Oxazolines   of    the    ainsic   acid    series, 

i,  619. 
Oxidation  of  gases,  ii,  293,  294,  367. 
Oxides  and  their  combinations,  grapho- 

chemistry  of,  ii,  88. 
behaviour  of  the   more   stable  at 

high  temperatures,  Teaxs.,  313. 

metallic,  occlusion  of  gases  by,  ii,  45. 

of  the  elements  and  the  periodic 

law,  Trans.,  106. 
stability  of,  considered  in  relation 

to  the  periodic  law,  Tkans.,  314. 
Oximamidooxalic  acid,  i,  571. 
Oximes,  dinitrophenyl  ethers  of,  i,  461. 
molecular  transformation  of,  into 

amides,  i,  240. 

of  cycloid  ketones,  i,  46. 

symmetrical,  hydrogen  cyanide  as 

a  reagent  for,  i,  413. 
Oximidosulphonates,  Trans.,  523. 
and     sulphazotates,     identity    of, 

Tran8.,  535. 
behaviour  of,  when  heated.  Trans., 

542. 

constitution  of.  Trans.,  535. 

hydrolysis  of,  Trans.,  541. 

Oxindophenolic    dyes   from   gallanilide 

and  galloparatoluidide,  i,  285. 
Oxybehenic  acid,  i,  13. 
Oxybiazolone,  derivatives  of,  i,  97. 
Oxybrassidic  acid,  formula  of,  i,  223. 
Oxycelluloses,  i,  63. 
atmospheric  oxidations  of,  Trans., 

476. 

deoxidation  of.  Trans.,  477. 

hydrolysis  of.  Trans.,  478. 

natural,  Trans.,  472  ;  i,  354,  399. 

Oiydihydroxydehydroirene,  i,  81. 
Oxygen,  absorption  of,  by  leaves  after 

removal  from  plants,  ii,  151. 
and  carbonic  anhydride,  exchange 

of,  between  plants  and  the  air,  ii,  110. 
and   hydrogen    and    otlier    gases, 

temperatures  of  explosion  of,  ii,  11. 
ratio  of  the  atomic  weights  pf , 

ii,  277. 
and     nitric    oxide,    influence    of 

moisture     on     the    interaction      of, 
Trans.,  613. 

detection    of,    in    coal    gas,    &c., 

ii,  368. 

dissolved,  estimation  of,  in  water, 

ii,  28,  118,  484. 
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Oxygen,  effects  of  diminiitiou  of,  on  the 
organism,  ii,  388. 

estimation  of,  in  the  blood,  ii,  364. 

estimation  of,  in  water,  ii,  28,  118, 

484. 

line  spectrum  of,  ii,  265,  373. 

liquid,  refractive  index  of,  ii,  37. 

■  manufacture     of,     from     calcium 

plumbate,  ii,  89. 

refraction  constants  of,  in  hetero- 
cyclic nuclei,  ii,  302. 

• ■  spectrum  of,  at  high  temperatures, 

ii,  337. 

Oxylactones  derived  from  phenyl- 
pyruvic  acid,  i,  592. 

Oxymethylene-compounds,  tautomerisa- 
tion  of,  i,  613. 

Oxymethylene -derivatives  of  ethylic 
acetoacetate,  acetylacetone,  and  ethylic 
malonate,  i,  66. 

Oxymethylphenylcounaarin,  i,  381. 

Oxyprotosulphonic  acid,  i,  479. 

Oxysantogenenic  acid,  distillation  of, 
i,  51. 

Oysters,  nature  and  causes  of  the  green 
colour  of,  ii,  148. 

Ozone,  constitution  of,  ii,  41. 

influence  of  moisture  on  the  for- 
mation of,  from  oxygen,  Teans.,  617. 

Ozonising  apparatus,  ii,  447. 


Palladium,  atomic  -weiglit  of,  ii,  141. 

chloride,  action  of  hydrogen  and 

other  gases  on,  ii,  294. 

• double  bromides  of,  ii,  385. 

potential  of,  ii,  374. 

thiocarbamide  bases,  i,  273. 

Palmitamide,  i,  69. 

Palmitamidine,  i,  70. 

hydrochloride,  i,  70. 

Palmitamidoxime,  i,  70. 

Palmitic  acid,  heat  of  combustion  of, 
i,  225. 

heat  of  fusion  of,  ii,  439. 

preparation    of    pentadecylic 

alcohol  from,  i,  315, 

Palmitimidoisobutyl  ether  hydrochloride, 
i,  69. 

Pancreas,  respiration  in  a  dog  after  ex- 
tirpation of  tlie,  ii,  423. 

Pancreatic  ferments,  ii,  103. 

human,  in  disease,  ii,  199. 

Papaverinic  acid,  action  of  methylic 
iodide  on,  i,  59, 151. 

methylbetame  of,  i,  60,  151. 

Parachloralic  acid,  i,  105. 

Parachloralose,  i,  105,  394. 

Paracotoin,  i,  51. 

*»  ■    bromo-,  i,  51. 


I    Paracotoin,  dinitro-,  i,  51. 
Paradextran,  i,  161. 
Paraffin,  estimation  of,  ii,  218. 
Paraffins,  nitro-,  synthesis  of,  i,  102. 
normal,  boiling  points  of,  TiiANS., 

730. 
ratio    of    the    specific    heats     of, 

ii,  38. 
Paraformaldehyde,  action  of,  on  alcohols, 

in  presence  of  ferj'ic  chloride,  i,  487. 
Paraldehyde,   molecular  weight    of^ 

i,  168. 

oxidation  of,  by  nitric  acid,  i,  109, 

Paramannan,  i,  108  ;  ii,  250. 

Paramelaphyre,  ii,  285. 

Parasorbic  acid,  i,  226. 

Parietin,  i,  541. 

Parmelia   parietina,   colouring   matter 

from,  i,  541. 
Patchoulene,  i,  538. 
Pear  skin,  wax  and  other  substances  in, 

ii,  470. 
Peas,  fixation  of  nitrogen  by,  ii,  203. 
occurrence     of     trigonelline     in, 

ii,  291. 
Peasants,  Italian,  metabolism  in,  ii,  288. 
Pectin,  apple,  sugar  from,  ii,  112. 
formation  of,  by  the  action  of  lime 

on  the  sugar  cane,  ii,  112. 
Pelargonium  oil,  rhodinol  from,  i,  141, 

253. 
Pele's   hair  from  Hawaii,    analysis   of, 

ii,  356. 
Penicillium  glaucum^   soluble    ferments 

in,  ii,  109. 
Pentabenzoylmaclurin,  i,  535. 
Pentacetylethylscoparin,  i,  542. 
Pentadecoic  acid,  i,  315. 
Pentadecylic  acetate,  i,  315. 
alcohol,  preparation  of,  from  pal- 
mitic acid,  i,  314. 

bromide,  i,  315. 

Pentaglucoses,  estimation  of,  ii,  260. 
Pentaglycol,  i,  353. 
A^-Pentamethenylcarboxylic   acid, 

Tkans.,  101. 
Pentametiiylbenzene,  action  of  sul- 

phuryl  chloride  on,  i,  133. 
Pentamethylenecarboxylic  acid,  anilide 

of,  Teans.,  100. 

dibromo-,  Teans.,  102. 

synthesis  of.  Teaks.,  86,  98 ; 

i,  365. 

a^So-tribromo-,  Teaks.,  982. 

chloride.  Teaks.,  99. 

Pentamethylenediamine,  action   of 

nitrous  acid  on,  i,  500. 
hydrochloride,    action    of    silver 

nitrite  on,  Teaks.,  94. 
Pentamethylenedicarboxylic  acid,  i,  366. 
1  :  1-Pentamethylcnedicarboxvlic    acid, 

Teaks.,  96. 
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1  :  2-Pentametliylcncdicarboxylic    acid, 

Trans.,  978. 
cis-  and  /raw^-modifications 

of.  Trans.,  572. 

dibromo-,  Trans.,  980. 

ct5-Pentametliylenedicarboxylic       acid, 

Trans,,  590. 

anliydride,  Trans.,  587. 

phenylimide  of,  Trans.,  589. 

/r<7Ms-Pentamethyleiiedicarboxvlic  acid, 

Trans.,  586. 

anhydride,  Trans.,  985. 

Pentamethyleneglycol,  i,  501. 
Pentaraethylhcematoxylin,  i,  341. 
Pentametliyliretol,  i,  50. 
Pentane,  oxidation  of,   in  presence    of 

palladium  asbestos,  ii,  294. 
Pentaphenyldihydroimidazole,   di-    and 

penta-nitro-,  i,  261. 
Penterythritoldiformacetal,  i,  438. 
Pentosans,  estimation  of,  ii,  260. 

in  plants,  ii,  291. 

in  soils,  ii,  292. 

Pentoses,  acetyl-  and  benzoyl-derivatives 

of,  i,  104. 

physiological  action  of,  ii,  108. 

Peptone,  detection  of,  in  urine,  ii,  372. 

meat,  South  American,  ii,  150. 

metallic  salts  of,  i,  560. 

salts  of  egg  albumin,  i,  559. 

Peptones,  reactions  for,  ii,  168. 
Perehlorates,  detection  of,  in  presence 

of  clilorides,  chlorates,  and  nitrates, 

ii,  474. 
Pereiro  bark,  alkaloids  of,  i,  155. 
Periodic  law  and  the  oxides  of  the  ele- 
ments. Trans.,  106. 
stability  of  the  oxides,  con- 
sidered in  relation   to  the,   Trans., 

314. 
Periodides,  new  class  of  organic,  i,  291. 
Permolybdates,   molecular    weights  of, 

ii,  90. 
Peroxides,     action     of     ammonia     on, 

ii,  12. 
of  acid  radicles,   preparation   of, 

i,  416. 
Pcrsulphates,     molecular     weight     of, 

ii,  90. 
Peru  balsam,  i,  423 ;  ii,  361. 
Peruresinotannol,  i,  423  ;  ii,  361. 
Petroleum,  Californian,  nitrogen  in, 

ii,  457. 
Canadian,  sulphur  compounds 

from,  i,  266. 
Ohio,  sulphur  compounds  from, 

i,  266. 
terpene-like  hydrocarbons  in, 

i,  611. 
Phenacetin,  testing,  ii,  432, 
Phenaeetylacetoncguanidine,  i,  112. 


Phenacetylcaryoxime,    molecular   rota- 
tory power  of,  ii,  405. 
^-Phenacetyldihydrotriazinc,  i,  148. 
Phenacyleugenol,  i,  578. 
Phenacylisoeugei:ol,  i,  578. 
Phenacylvanillic  acid,  i,  578. 
Phenacylvanillin,  i,  578. 
Phenanthrene,  action  of  nitrosyl 

chloride  on,  Trans.,  327. 
Phenazine  from  tliymoquinonedi-o- 

nitranilide,  Proc.^,  1893,  216. 
Phenetiloxime,  i,  508. 
Plienetoil,^-amido-,  derivatives  of,  i,  51 5, 
condensation    of,   Avith   di-chlor- 

acetal,  i,  507. 
Phenetoilacetopyrogallol,  ^-amido-, 

i,  235. 
o-Phenetyl  salts,  i,  191. 
o-Phenetylboric  acid,  i,  192. 
^-Phenetylboric  acid,  i,  192. 
o-Phenetylborochloride,  i,  192. 
^-Phenetylborochloride,  i,  192, 
S'p-Phenetyldihydroquinazoline,  i,  211. 
3'/>-Phenetyl-4-ketodihydroquinazoline, 

i,  211. 
Phenetylketotetrahvdroquinazoline, 

i,  147. 
jL»-Phenetylmercury  salts,  i,  191. 
S'/^-Phenetyltetrahvdroquinazoline, 

i,  211. 
Phenetylthiotetrahydroquinazoline, 

i,  147. 
)3-Pheno-^j-anisvldihydrotriazine, 

i,  148. 
jS-Phenobenzoyldihydrotriazine,  i,  14S. 
;8-Plienobenzyldihydrotriazine,  i,  148. 
)8-Pheno-p-bromophenyldihydrotriazine, 

i,  148. 
i8-Pheno-j?-chloroplienyldihydrotri- 

azine,  i,  148. 
"  Phenocoll,"  i,  535. 

derivatives  of,  i,  515. 

"  Phenocolloxamic  acid,"  i,  516. 
Phenol,  action  of  sulphuryl  chloride  on, 

i,  368. 
j7-amido,  action  of  acetone  or  of 

methyl  ethyl  ketone  on,  i,  572. 
action  of  phthalic  anhydride 

on,  i,  187. 

chloro-7n-amido-,  i,  18. 

chloro-w-nitro-,  i,  18. 

condensation  of  phthalidcs  with, 

i,  294. 
condensation  of,  with  halogenatod 

fatty  acids,  i,  505. 

diamido,  salts  of,  i,  21. 

dibromodinitro-,  i,  17C. 

3  :  5-dinitro-,  i,  574. 

dissociation  constant  of,  ii,  132. 

estimation  of,  ii,  259. 

ether,  tliio-,  application  of  Fricdol 

I        and  Crafts'  reaction  to,  i,  466. 
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Phenol,  freezing  jwints  of  solutions  of, 

Teans.,  307. 

iodo-wz-nitro-,  i,  18. 

ketochlorides  derived  from,  i,  231. 

■  liquid,    molecular     weight      of, 

Traxs.,  168. 

melting  and  boiling  points  of,  i,  449. 

2  :  3-nitramido-,  i,  185. 

2  :  4-nitramido-,  i,  185. 

5  :  2-nitramido-,  i,  185. 

o-nitro-,  heat  of  fusion  of,  ii,  439. 

j>>-nitroso-,  ethers  of,  i,  25. 

physiological  action  of  substitution 

derivatives  of,  ii,  393. 

picvate,  i,  119. 

o-chloro-,  i,  120. 

triamido,  salts  of,  i,  21. 

tribromodinitro-,  i,  176. 

Phenol-alcohols,  synthesis  of,  i,  577. 
Phenolnzo-a-ethoxjnaphthalene,  i,  606. 
Phenolchlorophosphines,  i,  586. 
Phenolphthalein  as  an  indicator,  ii,  28. 

iniido-,  i,  294. 

tetx'abromiinido-,  i,  295. 

Plienolphthalemanilidc  and  its  dimethyl 

ether,  i,  201. 
Plienols,  action  of  iodine  in  pi-esence  of 

alkali  on,  i,  177. 

and     their    benzoates,     melting 

points  of,,  i,  449. 

and  their   ethers,   action  of  sul- 

phuryl  chloride  on,  i,  368. 

bibasic,  chlorophosphines  of,  i,  587. 

compounds  of  picric  acid  vrith ,  i,  119. 

condensation     of    orthaldehydic 

acids  with,  i,  600. 

condensation   of   halogen    substi- 
tuted acids  with,  i,  505. 
— —  desmotropy  in,  i,  74. 
physiological  action  of,  ii,  393. 

polyhydric,  compounds  of  the 

sugars  with,  i,  396. 

fiubjtituted,  elimination  of  halo- 
gens from,  i,  18. 

— —  synthesis   of  ethers  and.   ketones 
from,  i,  73. 

/3-Phenomethyldihydrotriazine,  i,  148. 

Phenonaphthacridine,  i,  42. 

Phenonaphthacridone,  i,  41. 

chloro-,  i,  42. 

Phenonaphthazinesulphonic  acid,  i,  607. 

j8-Pheno-^-phenetyldihydrotriazine, 
i,  148. 

^-Phenophenyldihydrotriazine,  i,  148. 

Phenophenyltriazine,  i,  457. 

/S-Pheno-^-tolyldiliydrotriazine,  i,  148. 

a-Phenoxy-j8-bromocrotonolactone, 
i,  321. 

a-Phenoxy-/3-bromo-7-hydroxycrolonic 
acid,  i,  321 . 

a-Phenoxy-/3-chlorocrotonolactone, 
i.  322. 


a-Phenoxy-)3-chloro-7-hydroxyerotonic 
acid,  i,  322. 

1  :  3-PhenoxyethyHsoquinoline,  i,  619. 

bromo-,  i,  619. 

7-Phenoxypropyli808uccinic  acid,  i,  34. 
Phenyl  mercaptan,  nitramido-,  i,  125. 
pyridyl  ketone,  i,  554. 

quinolinieimide,  i,  473. 

tolyl  ketone,  o-bromo-,  i,  417. 

ketoxime,  o-bromo-,  i,  417. 

vinyl  ketone,  i,  30. 

Phenylacetanilide,  i,  525. 
Phenylacetic   acid,   heat  of    fusion   of, 

ii,  439. 
jS-Phenyl-y-acetobutyric  acid,  i,  528. 
Phenylacetyl-a-diphenylsemicarbazide, 

i,  411. 
Phenylacetyl-a-diphenylthiosemicarb- 

azide,  i,  411. 
Phenylacetylmethyltriazole,  i,  98. 
Phenylacetyl-o-toluidide,  i,  514. 
Phenylallylcarbinol,  i,  19. 
a-Plienylamido-/3-bromocrotonolactone, 

i,  320. 
a-Phenylamidocrotonolactone,  i,  321. 
a-Phenylamido/3-crotonolactone,  i,  321. 
a-Phenylamido-7-hydroxy valeric  acid, 

i,  414. 
a-Plienylamido-7-hydroxyvaleronitrile, 

i,  414. 
Phenylamidomethylguanidine,  i,  517. 

salts  of,  i,  374. 

Phenylamidomethylosotriazole,  i,  98. 

2  :  2'-Phenylamidonaphthol  and  its  de- 
rivatives, i,  200. 

3  : 5-Phenylamido-oxazole,  i,  384. 
Phenylamidophenylimidophenylthiobi- 

azolone,  i,  96. 
Phenylamidopropane,  i,  277. 
2-Phenylamidotliiazole,  action  of  benz- 

ylic  iodide  on,  i,  302. 
a-Phenylamido-7-valerolactone,  i,  414. 
Phenylarsen  bisulphide,  nitro-,  i,  188. 

chloride,  amido-,  i,  189. 

compounds,  nitro-,  i,  187. 

sesquisulphide,  nitro-,  i,  188. 

sxilphide,  amido-,  i,  188. 

Phenylarsinic  acid,  nitro-,  i,  187. 
Phenylarsinious  acid,  nitro-,  i,  188. 
Phenylazo-1 : 3-diphenylpyrazolone, 

i,  349. 
Phenylazoformazyl,  preparation  of, 

i,  183. 
Phenylazohydroxynaphthoic  acid,  i,  91» 
Phenylazoplienylketopyrazolonephenyl- 

hydrazone,  i,  183. 
Phenylazophenylosotriazolecarboxylic 

acid,  i,  183. 
Plienylazo-3-phenylpyrazolone,  i,  349. 
l-Phenyl-4-benzeneazopyi*azole,  i,  184. 

chloro-,  i,  184. 

Phenyibromarsine,  i,  188. 
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Phenylbromodiketohjdrindene,  i,  38. 
Plienjlcampheljlsemicarbazide,  i,  203. 
rhenylcamphelyltbiocarbamide,  i,  203. 
Phenylcarbamide,  p-amido-,  i,  236. 
Pbenylcarbamidodinitropbenol,  i,  119. 
Phenylcarbamotropeine,  i,  214. 
Phenylchloracetanilide,  i,  525. 
Phenylchioraceto-o-toluidide,  i,  525. 
Phenylchloraceto-^-toluidide,  i,  525. 
Plienylchlorarsine,  nitro-,  i,  188. 
Phenylchloropbosphine,  i,  586. 
Phenylcbloropropylenehydrindone, 

Teans.,  486. 
Phenylcoumalin,    and   its    bromo-   and 

nitro-derivatives,  i,  300. 
Phenylcyanisocarbostyril,  m.  p.  of, 

i,  279. 
2  : 5-Pbenyldibenzileamidothiazole, 

i,  209. 
Pbenyldibromobutyric   acid,   resolution 
of,   into   its  optically   active  compo- 
nents, i,  333. 
Plieuyldibroniopropionitrile,  i,  33. 
Plienyldihydroketo-w-diazines,     consti- 
tution of,  i,  621. 
S'-Pbenyldibydroquinazoline,  m-amido-, 
i,  211. 

jo-bromo-,  i,  210. 

■ j>-chloro-,  i,  210. 

Pbenyldibydroresorcinol,  i,  528,  599. 
Phenyldibydroresorcylic  acid,  i,  528. 
Plienyldihydroresorcylonitrile,  i,  528. 
Phenyldihydrotbio-w-diazines,  constitu- 
tion of,  i,  621. 
iS-Pbenyl-oy-diketobydrindene,  i,  37. 

■  dinitro-,  i,  38. 

^-Plienyl-a7-diketohydrindenephenyl- 

hydrazone,  i,  37. 
Phenyldiketoquinazoline,  i,  350. 

trinitro-,  i,  351. 

Pbenyldimetliylbenzoylbydrazine, 

i,  284. 
Phjenyldimetbylformylhydrazine,  i,  284. 
Phenyldimethylhydrazine,  i,  284. 
Phenyldimethylmethylazonium    iodide, 

i,  285. 
Pbenyldimethylnitrosobydrazine, 

i,  284. 
Phenvldimethylpyrazole  metbiodide, 

i,  546. 
Pbenyldimetbylpyrazolonesulphonic 

acid,  i,  475. 
Pbenyl-/3-dinaphtholmethane,   7n-nitro-, 
i,  136. 

o-nitro-,  i,  136. 

Phenyl-/3-dinapbthvlmetliane  oxide,  m- 
nitro-,  i,  137,  198. 

o-nitro-,  i,  136. 

«-Pbenyldinitrodibydroplicnazinp,  i,  55. 
Plienylditliiobiazolone  bisulphide, 

i,  625. 
b^vdrosulphide,  i,  625. 


Phenyldithiobiazolonesulphonic       acid, 
i,  625. 

Pbenyldithiourazole,  i,  477. 

jt?-Phenylenediiodoacetate,  i,  447. 

m-Phenylenediacetic  acid  and  its  nitrile, 
i,  193*. 

m-Pbenylenediamine,    bromine    deriva- 
tives of,  i,  181. 

o-Phenylenediamine,     action    of    an- 
hydrides of  biba*iic  acids  on,  i,  375. 

p-Phenylenediamine,  carbamide  deriva- 
tives of,  i,  236. 

oxidation  of,  i,  236. 

Phenylenediamines,  oxidation  of,  witli 
sodium  peroxide,  i,  179. 

Phenylenediazosulphide,  amido-,  i,  126. 

and  its  derivatives,  i,  123. 

homologues  of,  i,  124. 

nitro-,  i,  125. 

substitution  derivatives  of,  i,  125. 

wi-Phenylenedipbenylmaleimide,  i,  28. 

o-Phenylenephtbalyldiimide,  i,  375. 

o-Phenylenesuccinyldiimide,  i,  375. 

o-Phenylethylamine,  i,  277,  579. 

o-Phenylethylcarbamide,  i,  579. 

/3-Phenylethyldibydrotriazine,  i,  148. 

Phenyletbyldiketohydrindene,  i,  38. 

Phenylglutaconic  acid,  i,  172. 

Pbenylglyoxylic  acid,  action  of  aniline 
on,  i,  510. 

w-Phenylbydrazido-o-nitrotoluonitrile, 
i,  575. 

Phenylhydrazidosulpbonic  acid,  salt  of, 
i,  365. 

Phenylbydrazine,  action  of  hydrocyanic 
acid  on,  i,  212. 

action  of    nitrosvl    chloride    on, 

Pboc,  1894,  60. 

action   of  thionic,   phthalic,    and 

succinic  chlorides  on,  i,  56. 

amidosulphonate,  i,  365. 

derivatives  of,  action  of  phenylie 

isocyanochloride  on,  i,  96. 

jo-dichloro-,  i,  22,  330. 

formate  and  lactate,  i,  414. 

hydrate,  i,  582. 

liydrobromide,  i,  562. 

properties  of,  i,  581. 

solubility  of,  in  aqueous  solutions 

of  alkali  salts,  i,  583. 

8]3ontaneous  oxidation  of,  i,  581. 

substituted,  action  of  thionyl  chlo- 
ride on,  i,  596. 

thermochemistry  of,  i,  582. 

Phenvlhydrazinecarbamidodinitrophe- 
nof,  i,  119. 

Phenylhydrazinecarbamidodinitro- 
phenolphenylhydra/.ide,  i,  119. 

Phenylhvdrazoncoxalhydroxyfumario 
acid,  i^  261,  424. 

PhcnylhydrazoneoxalmalcTc  acid,  i,  261. 
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Phenylhydroxy carbamide,  symmetrical, 

i,ll. 
Phenylliydroxylamine,  i,  373,  412. 

nitrosamine  from,  i,  413. 

nitroso-,  i,  409,  413.' 

/3-Phenylhydroxylamine,  i,  373.  . 
Phenylhydroxypyridazonedicarboxyl- 

amide,  i,  425. 
Phenvlhydroxyquinoline,  synthesis  of, 

i,  259. 
ft-Phenyl-y-liydroxy-m-toluquinoliBe, 

synthesis  of,  i,  259. 
Phenylic  bisulphide,  amido-,  i,  293. 

' nitro-,  i,  293. 

bisulphoxide,  nitro-,  i,  293. 

dianilidophosphate,  i,  589. 

etbanesulphouate,  i,  36. 

eugenol  ether,  dinitro-,  i,  578. 

hydroselenide,  i,  448. 

hydroxyhippurate,  i,  87. 

iodoacetate,  ^-iodo-,  i,  447. 

isocyanochloride,  i,  96. 

action  of,   on  deriratives  of 

phenylhydrazine,  i,  96. 

methanesulphonate,  i,  36. 

amido-derivatives  of,  i,  36. 

bromo-derivatires  of.  i,  36. 

nitro- deriA-atives  of,  i,  36. 

phenyl imidochloroformate,  i,  408. 

phenylthiocarbauiate,  i,  408. 

o-propanesulphonate,  i,  36. 

selenide,  dibromo-,  i,  448. 

dichloro-,  i,  448. 

sodiumsulphonate,  i,  36. 

telluroxide,  i,  449. 

Phenylimidocarbonic  chloride,  i,  408. 
Phenylimidocoumazone,  i,  621. 
Phenylimidocoumothiazone,  i,  621. 
Phenylimidodiphenyloxybiazolone, 

i,  96. 
3  :  5-Phenyliniidooxazoline,  i,  384. 
Phenylimidothiobiazoline  and  its  derira- 
tives, i,  304. 
2'-Phenylindazole,  bromo-,  i,  196. 
2'-Phenylindazole-a-snlphonic  acid, 

i,  196. 
2'-Phenylindazole-)8-sulphonic  acid, 

i,  196. 
2'-Phenylindole  bromo-  and  nitro-deri- 

vatives  of,  i,  195. 
Phenylindoxazene,  j9-bromo-,  i,  417. 
Phenyliodonium  hydroxide,  i,  242. 

salts,  i,  242. 

Phenylisocarbostyril,  i,  192. 
Phenylisocarbostyrilcarboxylic      acid, 

i,  192. 
Phenylisoxazolonimide,  i,  429,  623. 
3'-Phenyl-4'-ketodihydroquinazoline, 
i,  211. 

jt>-chloi'o-,  i,  210. 

Phenylketotetrahvdroquinazoline, 
i,  147. 


Phenylketx)tetrahydroquinazoline, 

p-bromo-,  i,  147. 
Phenyl-)3-lactic      acid,     electrolysis    of 

salts  of,  i,  228. 
Phenylmalonic  acid,  i,  376. 
Phenylmethane,  3  :  4'-dinitro-,  i,  599. 
l-Phcnyl-3-methyl-4-benzyl-5-pyrazo- 

lone,  i,  476. 
l-Phenyl-3-methyl-4-benzyl-5-pyrazo- 

lenesulphonic  acid,  i,  475. 
Phcnylmethyldiketohydrindene,  i,  37. 
Phenylmethylethoxjpyrazolone,  i,  476. 
PhenTlmethvlethylformylbydrazine, 

i,  285. 
Phenj'lmethylethylhydrazine,  i,  285. 

nitroso-,  i,  285. 

Phenylmethjlformylhydrazinc,  i,  284. 
Phenylmethylguanazole,  i,  517. 
Plienylmethylliydrazine,   action  of  ani- 
line on,  i,'306. 
Phenvlmethylhydroxypyrazolone, 

i,  476. 
Plienylmethylisoti'iazolecarboxylic  acid, 

i,  372. 
Phenylmethylphenylimido-oxybiazo- 

lone,  i,  96. 
l-Phenyl-3-methylpyrazole,  amido-, 
i,  544. 

nitro-,  i,  544. 

l-Phenyl-5-methylpyrazole,  nitro-, 

i,  544. 
l-Pbenyl-5-methylpyrazole-3-carboxyli(? 

acid,  nitro-,  i,  544. 
3-Phenyl-5-methylpyrazo]e-4-carboxjlic 

acid,  i,  546. 
Phenylmethylpyridazonecarboxylicj 

acid,  i,  425. 
Phenylmethylthiocarbizme,  i,  305. 

bromo-,  i,  306. 

Phenylmethylthiocarbizonium  iodide, 

i,  306. 
Phenylmethylthiosemicarbazide,  i,  305. 
Phenylmethyltriazolecarboxylic  acid, 

i,23. 
/3-Phenylnaphthalene,  Teans.,  869. 

synthesis  of,  Trans.,  870. 

Phenylnaphthalenes,  Teans.,  869. 
Phenyl-/3-naphthylaminesulphonic  acids, 

i,  607. 
Phenylnitramine,  i,  238. 

constitution  of,  i,  456. 

Phenylnitrobenzenesulphazide,  i,  292. 
Phenylnitroethane,  i,  277. 
Phenylnitropropane,  i,  277. 
Phenylnitrosamine,  ^-nitro-,  i,  237. 

potassium,  derivative  of,  i,  238. 

Pbenyloxamethane,  ureides  of,  i,  333. 
Phenylpentahydro-1  :  3  :  5-diazthine, 

i,  625. 
Phenylphenylimido-oxybiazolone,  i,  96. 
Plienylphosphinic  acid,  refractive  power 
of,  ii,  221. 
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Plienylphosphorus   cliloride,    refractive 

power  of,  ii,  221. 
Phenylpropionie  acid,  formation  of  the 

hydrocarbon,   truxene   from,  Tkans., 

269,  277. 
——  chloride,  preparation  of,  Trans., 

484. 
i8-Phenylpropylamine,  i,  75. 
7-Phenylpropylamine,  action  of  carbon 

bisulphide  on,  i,  579. 
— — ^and  its  conversion  into  allylben- 

zene,  i,  579. 
7-Phenylpropylcarbamide,  i,  579. 
7-Phenylpropylphenylthiocarbamide, 

i,  579. 
1-Phenylpyrazole,   action    of    halogens 

on,  i,  145. 

iodo-,  i,  145. 

1  :  3-Phenylpyrazolecarboxylic  acid, 

i,  345. 
5  :  1-Phenylpyrazolecarboxylic  acid, 

i,  346. 
5  :  3-Phenvlpvrazolecarboxylic  acid, 

i,  546. 
5:3:  4-Phenylpyrazoledicarboxylic 

acid,  i,  546. 
1-Phenylpyrazolidone,  i,  145. 
5-Phenylpyrazoline,  i,  348. 
Phenylpyrazolone,     constitution     of, 

i,  384. 
1-Phenylpyrazolone,  i,  259,  384,  429. 
■  isonitroso-,  i,  145. 

3-Phenylpyrazolone,  i,  319,  384. 

4-isonitroso-,  i,  622. 

1-Phenylpyrazolonecarboxylic   acid, 

i,  260. 
7t-Phenylpyrazolones,  isomeric,  i,  350. 
Phenylpyrrolonedicarboxylic   acid, 

monamide  of,  Tkans.,  i,  13. 
Phenylpyruvic  acid,  oxvlactones  derived 

from,  i,  592. 
Phenylquinovosazone,  i,  4. 
Phenylsulphonebenzoic  acid,  nitro-, 

i,  293. 
Phenyltetrachlorarsine,  nitro-,  i,  188. 
3'-Plienyltetrahydroquinazoline, 

?w-amido-,  i,  212. 
3-»-Phenyltetrahydro-2-thioquinazolinc, 

i,  477. 
Phenylthioamidodihydroimidazole, 

i,  584. 
Phenylthiobiazolone  hydrosulphide, 

i,  625. 

bisulphide,  i,  625. 

Phenylthiocarbimide,     action     of,    on 

aldoxime  ethers,  i,  511. 

^-nitro-,  i,  30. 

Phenylthiosemicarbazide,  i,  76,  304. 
Phenylthiotetrahydroquinazoline,  i,  147. 

p-bromo-  and  ^J-chloro-,  i,  147. 

Phenylthiourethane     bisulphide,    p»ra- 

bromo-,  i,  30. 


A-Phenyl-«-p-tolylformazylbenzene, 

i,  457. 
A-Phenyl-a-^-tolylformazylformic   acid, 

i,  456. 
A-Phenyl-a-p-tolylformazylhydride, 

i,  458. 
Phenyltolylmethane,  diamido-,  i,  452. 

dinitro-,  i,  600. 

nitro-,  i,  600. 

a-Phenyltriazyl  phenyl  ketone,  i,  99, 
Phenyltrimethylliydrazine,  i,  284. 
Phenyltrinitrophenyldiketoquinazoline, 

i,  351. 
Phenylureidacetic  acid,  i,  332. 
o-Phenylureidobenzoic  acid,  i,  332. 
Phenyl ure thane,  action   of   phosphorus 

pentachloride  on,  i,  186. 

amido-,  i,  236. 

Phloramine,  i,  22. 

Phloretin,  i,  471. 

Phloridzin,  sugar  from,  i,  104,  340. 

Phloridzin-diabetes,  ii,  468. 

Phloroglucinol,    action     of     svilphuryl 

chloride  on,  i,  368. 

amido-derivatives  of,  i,  22. 

trichloro-,  i,  368. 

trinitro-,  i,  121." 

Phloroglucitol,  i,  235. 

Phlorose,  i,  105. 

Phonolitic     rocks    from    Black     Hills, 

Dakota,  ii,  323. 
Phorone,  constitution  of,  ii,  434. 
Phosgene,  magnetic  rotation  of,  Trans., 

404,  420. 
Phosphates,  comparative   manurial   ex- 
periments with,  ii,  116. 

condensation    products    of,   Avith 

chromates  and  sulphates,  ii,  314. 

mineral,  estimation  of   iron  and 

aluminium  in,  ii,  34,  69. 

manuring  with,  ii,  364. 

of  the  alkali  metals,  ii,  137. 

Phosphazobenzene  anilide,  i,  242. 

benzyl  ether,  i,  242. 

chloride      and      its      derivatives, 

i,  241. 

ethyl  ether,  i,  242. 

phenyl  ether,  i,  242, 

piperidide,  i,  242. 

Phosphenylic  chloride,  refractive  power 
of,  ii,  221. 

Phosphines,  aromatic  chloro-,  i,  586. 

oxychloro-,  i,  128. 

Phosphochromates,  ii,  193. 

Phospholuteotungstic  acids,  decomposi- 
tion products  of,  ii,  384. 

Phosphomolybdatos,  ii,  238. 

Phosphonium  cliloride,  action  of  chlor- 
ine on,  ii,  447. 

Phosphorescence,  observations  on  the 
nature  of,  Tbans.,  734. 

Phosphoric  acid,  diamido-,  ii,  188. 
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Phosphoric  acid,  comparison  witli  the 
American  official  process  of  Pember- 
ton's  metliod  for  estimating,  ii,  365. 

direct   estimation   of   citrate 

soluble,  ii,  365. 

estimation  of,  ii,  360,  398. 

■  estimation  of,  bj  titrating  the 

moljbdate  precipitate,  ii,  254. 

estimation  of  probably  avail- 
able, in  manures,  Tkans.,  162. 

estimation  of  probably  avail- 
able, in  soils,  Teans.,  115. 

estimation,    volumetric,    of, 

ii,  297. 

freezing  points  of   solutions 

of,  Teans.,  308,  309. 

Phosphoric  anhydride,  ii,  313. 

diglycollic  o-toluidide,  i,  494. 

triglycoUic  anilide,  i,  494. 

/3-naphthalide,  i,  495. 

o-toluidide,  i,  494. 

• ^-toluidide,  i,  494. 

tri-o-hydroxyisobutyricanilide, 

i,  497. 

• o-toluidide,  i,  497. 

■ jo-toluidide,  i,  497. 

trilactic  anilide,  i,  495. 

a-naphthalide,  i,  496. 

■ o-toluidide,  i,  495. 

^-toluidide,  i,  495. 

Phosphor-tin,  analysis  of,  ii,  217. 

Phosphorus,  behaviour  of,  in  the  diges- 
tion of  casein,  ii,  244. 

conversion  of  the  yellow  into  the 

red  form,  ii,  41. 

estimation  of,  in  caseVn,  i,  216. 

■ estimation    of,   in   iron   and    steel 

containing  silicon,  ii,  29. 

estimation  of,  in  iron  ores,  ii,  30, 

253,  365. 

estimation  of,  in  iron,  steel,  and 

ores  containing  arsenic,  ii,  365. 

estimation  of,  in  titaniferous  iron 

ores,  ii,  253. 

• molecular  weight  of  liquid,  Teans., 

172. 

preparation  of,  by  aid  of  alumi- 
nium, ii,  136. 

■  suboxide,  ii,  313. 

toxicological  detection  of,  ii,  160. 

yellow,  estimation  of,  ii,  67. 

Phosphovanadic  acids  and  their  salts, 
ii,  193. 

Photochemical  action  in  solutions, 
ii,  221. 

Phthalamide,  amido-,  i,  285. 

Phthalic  acid,  substituted  isoimides  of, 
i,  594. 

-  anhydride,  action  of  ethylenedi- 
amine  on,  i,  491. 

— — action  of,  on  p-amidophenol 

and  its  ethers,  i,  187. 


Plithalic  anhydride,  action  of  o-phenyl- 

cnediamine  on,  i,  375. 
action    of    o-tolylenediamine 

on,  i,  376. 

peroxide,  preparation  of,  i,  416. 

Phthalide,  sulphone-,  i,  417. 
Phthalides,  condensation  of  phenol  with, 

i,  294. 

intramolecular    change    of,    into 

derivatives    of    a7-diketoliydrindene, 
i,37. 

Phthalimidoacetone  ethylmercaptole, 

i,  355. 
w-Phthalimido-o-nitrotoluonitrile, 

i,  575. 
Phthalobenzylisoimide,  i,  594. 
Phthalomethylisoimide,  i,  594. 
Phthalyl-\//-diphenylcarbazonc,  i,  56. 
Phthalylethylenediamide,  i,  491. 
Phthalylhomotaurine,  i,  568. 
Physiological     action     of     apocodeine, 

ii,  60. 

of  cocame-derivatives,  ii,  394. 

of     cupre'ine,    quinine,    and 

their  homologues,  ii,  425. 
of  definitely  related  chemical 

compounds,  ii,  393. 
of  derivatives   of   benzalde- 

hyde,  ii,  467. 

• of  diphenyliodonium   com- 

jDounds,  i,  463. 

of  hydrazine  and  dibenzoyl- 

diamide,  ii,  394. 

• of  nitranilines,  ii,  393. 

of  nitrobenzenes,  ii,  393. 

of  pentoses,  ii,  108. 

of  phenol-derivatives,  ii,  393. 

of  pilocarpine,  ii,  150. 

of  pyridine,  ii,  467. 

of  sodium  fluoride,  ii,  60. 

of  tellurous  acid,  ii,  208. 

of  toluidines,  ii,  393. 

Physostygmine,  i,  264. 

Picein,  i,  616. 

hydrolysis  of,  i,  564. 

Piceol,  i,  616. 

Picolinamide,  i,  426,  472. 

Picolinanilide,  i,  472. 

Picolinic  acid,  derivatives  of,  and  their 
conversion  into  a-amidopyridine, 
i,  425. 

ethylbetaine  of,  i,  426. 

Picolin-naphthalide,  i,  472. 

Picolintoluidides,  i,  472. 

Picraconitine,   Teans.,    174;  i,   263, 
308. 

and      isaconitine,      identity      of, 

Teans.,  176. 

aurochloride,  i,  308. 

hydriodide,  i,  308. 

Picramic  acid,  action  of  carbonyl  chlo- 
ride on,  i,  118. 
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Pi'cramnia  cnmhoUa,  crystalline  consti- 
tuents of  tlie  fruit  of,  i,  227. 
Picric   acid,    acidimetric    estimation    of 
substances  which  form  molecular  com- 
pounds with,  ii,  333. 

compounds  of,  with  phenols 

and  ketones,  i,  119. 
Picrocrocin,  sugar  from,  i,  340. 
Picrosclerotine,  i,  630. 
Picryleugenol,  i,  578. 
Picrjlhjdrazine,  i,  372. 
Picrylvanillic  acid,  i,  578. 
Picrylvanillin,  i,  578. 
Pilocarpine,    physiological     action     of, 

ii,  150. 
Pimelic  acids,  substituted.  Trans.,  987. 

ketone,  i,  399. 

Pinacone,  preparation  of,  i,  217. 
Pinacone  of  the  carvone-series,  i,  537. 
Pine  tar,  i,  612. 
Pinene,    constitution    of,   i,    142,   421, 

470. 
Pinene-derivatives,  ketones  from,  i,  468. 
Pinol,  i,  44. 

constitution  of,  i,  470. 

hydrate,  constitution  of,  i,  470. 

oxidation  of,  i,  469. 

Pinus  picea,  glucoside  from  the  leaves 

of,  i,  616. 
Pinylamine,  a  secondary  alcohol  from, 

i,  45. 
a-Pipecoline,  oxidation  of,  with  hydrogen 

peroxide,  i,  143. 
j3-Pipecoline,    resolution    of,    into    its 
optical  isomeric! es,  i,  208. 

synthesis  of,  i,  34, 

tartrate,  crystalline  form  of,  i,  425. 

Piperazine,  detection  of,  in  urine, 
ii,  126. 

therapeutic  action  of,  ii,  468. 

Piperidine,   action   of    chloroform   and 
potash  on,  i,  617. 

action  of,  on  a-epichlorhydrin, 

i,  342. 

action  of,  on  ethylic  acetoacetate, 

i,  617. 

nitrol-,  Teans.,  325. 

oxidation  of,  with  hydrogen  per- 
oxide, i,  143. 
Piperidineacetocatechol,  i,  235. 
a-Piperidinesulphonic  acid,  i,  144. 
Piperidiniumhydrine  chloride,  i,  342. 
Piperidodiplienylmaleic  piperidine, 

i,  28. 
Piperidylacetal     and     its     derivatives, 

i,  556. 
Piperiliumhydrlne  chloride,  i,  312. 
Piperonal,   conversion   of,    into    proto- 
catechuic  aldehyde,  i,  79. 

formation  of,  from  protocatechuic 

aldehyde,  i,  80. 
Piperonethylencquinoline,  i,  519. 


Plant  fibres,  chemistry  of,  i,  63. 
Plant  food  in  soils,  mineral,  analytical 
determination  of  probably  available, 
Tkans.,  115. 

substitution  of  strontium  for 

calcium  as,  ii,  207. 
Plant-myosin,  i,  631. 
Plants    and   air,   exchange   of   carbonic 
anhydride  and  oxygen  between,  ii,  110. 

aquatic,   alkaline  reaction  during 

assimilation  in,  ii,  425. 

bleeding  of,  ii,  64. 

calcium  oxalate  in,  ii,  65. 

cane-sugar  in  the  seeds  of,  ii,  154. 

cause  of   tlie  electric  currents  ob- 
served in,  ii,  25. 

estimation  of  lecithin  in,  ii,  402. 

formation  of    resins  and  ethereal 

oils  in,  ii,  361. 

functions  and  formation  of  man- 

nitol  and  dulcitol  in,  ii,  26. 

injurious     action    of     nickel     on, 

ii,  208. 

nitrates  in  living,  ii,  153. 

non-leguminous,  free  nitrogen  nob 

fixed  by,  ii,  471. 

occurrence  and  detection  of  indi- 

can  in,  ii,  113. 

pentosans  in,  ii,  291. 

presence  of  saponins  in,  ii,  290. 

the  taking  up  of  calcium  chloride 

by,  ii,  250. 
Plant-vitellin,  i,  631. 
Plastin,  ii.  111. 
Platinamine     compounds,    constitution 

of,  ii,  407. 
Platinic  chloride,  action  of  hydrogen, 
ii,  294. 

mono-  and  hepta-hydrates  of,. 

ii,  455. 

iodide,  thermochemistry  of,  ii,  456. 

oxide,  compound  of  arsenious  an- 
hydride with,  ii,  351. 
Platinum  disodium  thioplatinate,  action 
of  water  on,  ii,  98. 

freezing  point  of   solutions  of,  in 

thallium,  Teans.,  34. 

haloid  compounds  of,  ii,  455. 

potential  of,  ii,  374. 

sodium  thioplatinate,  ii,  98. 

Platinum-lead,  ii,  236. 
Platinumtliioacetamide-bases,  i,  274. 
Phitinumthiocarbamide-bases,  i,  273. 
Platinumxanthogenamide-bases,  i,  274. 
Platoso-oxalyl  compounds,  i,  275. 
Plumbates,  lluor-,  Teans.,  393. 
Plumbic  acid,  lluor-,  Teans.,  399. 
Plumbocuprito      from      Semipalatinsk, 

ii,  457. 
Plums,  wax  and  other  substances  from, 

ii,  470. 
Poison,  Malayan  arrow,  ii,  328. 
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Poisoning  by  carbonic  oxide,  ii,  3G0. 

by  pyrogallol,  ii,  327. 

Poisonous    action   of    sodium    fluoride, 

ii,  60. 
Poisons,  arrow,  ii,  328,  361. 
Polarisation,    electromotive    forces    of, 
ii,  4. 

of    a   thin   metal   partition   in   a 

voltameter,  ii,  266. 

of  electrodes,  ii,  178. 

of  mixtures  of  salts,  ii,  406. 

of  platinum  electrodes  in  sulphuric 

acid,  ii,  37. 
Polianite,  ii,  19. 

Polyphenols,  blue  reactions  of,  i,  415. 
Polythymoquinone,  i,  328. 
Pomegranate  root,  alkaloids   froin   the 
rind  of,  i,  154. 

estimation   of   alkaloids  in, 

ii,  491. 
Poppy  cake,  digestibility  of,  ii,  389. 
Potash  in  soils,  estimation  of  probably 

available,  Trans.,  115. 
Potash-bulbs,  ii,  329. 
Potassamide,  action  of  nitrosyl  chloride 
on.  Trans.,  521. 

action     of,   on    inorganic    oxides, 

Teans.,  519. 
preparation,  properties,  and  com- 
position of,  Teans.,  511. 
Potassammonium,    action  of    nitrogen, 
nitroas   oxide,  and  nitric   oxide   on, 
ii,  28. 
Potassium,  action  of  dry  air  or  oxygen 
on,  Teans.,  434. 

action  of  nitric  oxide  on,  Teans., 

440. 

> action  of  nitrous  oxide  on,  Teans., 

438. 

action  of  the  red  oxides  of  nitrogen 

on,  Teans.,  440. 

amidochromate,  ii,  384. 

— —  and  lithium  carbonates,  fusibility 
of  mixtures  of,  ii,  307. 

and  magnesium  sulphates,  double 

salts  of,  ii,  92. 

and    sodium,    behaviour    of     the 

liquid  alloy  of,  in  contact  with  dry 
oxygen  gas,  ii,  190. 

carbonates,  melting  points  of 

mixtures  of,  ii,  179,  223. 

chlorides,  melting  points  of 

mixtures  of,  ii,  179. 

• sulphates,  melting  points  of 

mixtures  of,  ii,  179. 

ai'senite  sulphide,  ii,  314. 

' arsenochromates,  ii,  315. 

arsenosulphates,  ii,  315. 

atomic  weight  of,  ii,  311. 

aui'ochloride,  ii,  421. 

benzene-aw^i-diazosulphonate, 

i,  455. 


Potassitim  benzene-5j/»-diazosulphonate, 
i,  455. 

Potassiumbenzene  sulphonate  periodide, 
i,  291. 

• bromide,  melting  point  of,  ii,  6. 

solubility  of,  ii,  443. 

carbonate   and   sulphate,   melting 

points  of  mixtures  of,  ii,  179. 

freezing  points   of    solutions 

of,  Teans.,  311. 

• melting  point  of,  ii,  6. 

chlorate  and  liydrocliloric  acid,  in- 
teraction of,  Peoc,  1893,  211. 

and     manganese     dioxide, 

liberation  of  chlorine  during  the 
heating  of  a  mixture  of,  Teans., 
202. 

•* effect  of  heat  on,  Teans., 

814. 

• effect  of  pressure  of,  ii,  86. 

■ influence  of  moisture  on  the 

decomposition  of,  Teans.,  617. 

solubility  of,  ii,  443. 

chloride  and  iodide,  melting  points 

of  mixtures  of,  ii,  179. 
freezing   points    of   solutions 

of,  Teans.,  310. 

melting  point  of,  ii,  6. 

solubility  of,  ii,  443. 

chlorochromate,  ii,  421. 

• chromate    and    sulphate,   melting 

points  of  mixtures  of,  ii,  179. 

cobaltocyanide,  oxidation  of, 

i,  102. 

cyanate,  preparation  and  properties 

of,  i,  2. 
cyanide,  action  of,  on  gold,  and  on 

some  metals  and  minerals,  ii,  416. 
estimations,   source   of    error   in, 

ii,  399. 
fluorborate,   dimorphism  of, 

ii,  416. 

fluoroxyperplumbate,  Teans., 

fluorplumbate,  Teans.,  394. 

hydrogen  mesoxalate,  i,  570. 

tartrate,      dissociation 

i,  323. 

. solubility  of,  i,  323. 

■ solubility  of,  in  alcohol 

of  various  strengths,  i,  442. 

hvdroxide,  densities  of   solutions 

of,  ii,*^308. 

freezing  points  of  solutions 

of,  Teans.,  310. 
•         hypophosphates,  double,  ii,  279. 
iodate,  effect  of  heat  on,  Teans., 

806,  811. 

pure,  preparation  of,  ii,  233. 

iodide,  action  of  ferric  chloride  on, 

ii,  140,  191. 
decomposition  of,  on  exposure 

to  air  and  light,  Teans.,  804. 


394. 


of, 
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Potassium  iodide,  estimation  of,  in  com- 
plex organic  mixtures,  ii,  299, 

liberation   of    iodine    from, 

bv  tlie  action  of  weak  acid,  Teans., 
804. 

melting  point  of,  ii,  6. 

solubility  of,  ii,  443. 

isocyauate,    crystalline     form    of, 

I  267. 

melting  point  of,  Teans.,  433. 

mercuric  iodide,  ii,  449. 

metantimonate,    preparation    of, 

ii,  18. 

nickelocyanide,  action  of  reducing 

agents  on,  i,  102. 

nitrate,  solubility  of,  ii,  443. 

nitratosulpliate,  ii,  315. 

nitride,  non-existence  of,  Teaxs., 

512. 

nitrocarbamatc,  ii,  413. 

orthopliosphates,  ii,  137. 

oxidation  products  of,  Tbaxs., 

432. 

oximidosulplionate  nitrate,  Teans., 

551. 

preparation  of,  Teans.,  524. 

oximidosulphonates,  Teans.,  547. 

j^alladium  bromide,  ii,  385. 

■ pentahydrogen  diphosphate, 

ii,  137. 

permanganate,  action  of  hydrogen 

and  other  gases  on,  ii,  295. 

phosphochromates,  ii,  193,  315. 

phosphosulphates,  ii,  314. 

phosphovanadates,  ii,  194. 

platinobromide,  effect  of  pressure 

of,  ii,  86. 

rubidium  and   caesium   sulphates, 

comparative   crystallography  of, 
Teans.,  628. 

comparative  opti- 
cal characters  of,  Teans.,  697. 

volume    relations 

of,  Teans.,  649. 

rutheniate,  action  of  hydrogen  and 

other  gases  on,  ii,  294. 

ruthenium  nitrosochloride,  ii,  386. 

salts,   effects   of,   on   nitrification, 

ii,  248. 

minimum  E.M.F.  required  to 

electrolyse,  ii,  178. 

separation  of,  from  sodium,  ii,  421. 

— —  sodium  hypophosphate,  ii,  280. 

■  oximidosulplionate    chloride, 

Teans.,  551. 

oximidosulphonates,  Teans., 

551. 

sulphate,      crystallography      of, 

Teans.,  634. 

freezing  points  of  solutions 

of,  Teans.,  311. 
melting  points  of,  ii,  6. 


Potassium  sulphate,  optical  properties 

of,  Trans.,  666. 
thiocyanate,  presence    of,    in   the 

stomach,  ii,  148. 

titanomolybdate,  ii,  96. 

tribromide,  existence  of,  ii,  222. 

triiodide,  dissociation  of,  in  aque- 
ous solution,  ii,  271. 

Potassium-astrachanite,  ii,  92. 

Potatoes,  process  for  the  full  analysis  of, 
ii,  127. 

Potential,  chemical,  of  metals,  ii,  4. 

difference  between  a  metal  and  a 

solution,  ii,  305. 

of    hvdrogen   and    some    metals, 

ii,  373. 

Powellite    from     Soutli     Hecla    Mine, 

Michigan,  ii,  240. 
Precipitation,  fractional,  ii,  348. 
Prehnitene,  action  of  sulphuryl  chloride 

on,  i,  133. 
Preserves,   green,    detection   of    copper 

phyllocyanate  in,  ii,  170. 
Pressure,  influence  of,  on  chemical  re- 
actions, ii,  86. 
influence  of,  on  the  combination  of 

hydrogen  and  selenium,  ii,  447. 
influence  of,  on  the  conductivity  of 

electrolytes,  ii,  438. 
influence  of,  on  the  properties  of 

solutions,  ii,  410. 
Pressures,  apparatus  for  regulating 

diminished,  ii,  379. 

critical,  in  homologous  series  of 

carbon  compounds,  ii,  82. 

of  saturated  vapours,  ii,  269. 

Propane,  oxidation  of,   in   presence   of 

palladium  asbestos,  ii,  294. 

ratio  of  the  specific  heats  of,  ii,  38. 

Propane-1 : 2-diphenyl-3-methylphenyl- 

hydrazone,  i,  184. 
Propanes,  chloro-,  chlorination  of,  i,  1. 
Propanetriphenylhydrazone,  i,  184. 
Propanilide,  o-chlor-,  i,  495. 
Propanondi-^j-chlorophenylhydrazonc, 

i,  184. 
Propanondiphenylhydrazone,  i,  184. 
Propanondi-^-tolylhydrazone,  i,  184. 
Propenyl  compounds,  conversion  of  allyl 

compounds  into,  i,  75. 
Propenylphenyleneamidino,  i,  623. 
,8-Propenyltrimethylammonium     brom- 
ide, i,  271. 
Propiocatechone,  a-chloro-,  i,  74. 
Propionaldoxime,  action  of  ]ihosphoru3 

trichloride  on,  Teans.,  225. 
action  of  phosphorus  pentaclilorido 

on  the  isomeric  forms   of,  Teans., 

224. 

isomeric  forms  of,  Teans.,  221. 

Propionic    acid,    affinity    constants    of 

sulphur  derivatives  of,  i,  325. 
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Propionic  acid,  o-bromo-,  inngnetic  rota- 
tion of,  Trans.,  410,  429. 

diamido-,    derivatives   of, 

i,  439. 

j8-dibromo-,  i,  318. 

heat  of  combustion  of,  i,  225. 

■ magnetic  rotation  of,  Trass., 

403,  421. 

nitroso-,  i,  114. 

oxidation  of,  i,  491. 

Propionyl- derivatives  of  ethylic  mucate, 

i,  404. 
Propionyl-rty-diketohjdrindene,  i,  193. 
Propionylformo-jo-toluidide,  i,  496. 
Propionyl-^-toluidide,  i,  514. 

cbloro-  and  di-cliloro-,  i,  495. 

Propiopiperone,  i,  51. 
Propyl  methyl  ketone,  amido-,  i,  355. 
Propylaeetaraide,  i,  5fi7. 
Propylaldehydine,  i,  G23. 
Propylamine,  derivatives  of,  i,  567. 

sulphur  derivatives  of,  i,  567. 

thio-,  i,  568. 

Propylanisamide,    )8-   and  7-bromo-, 

i,  620. 
Propylcupreine,  physiological  action  of, 

ii,  425. 
Propylene,  behaviour  of  witli  sulphuric 
acid,  i,  393. 

isomerides  of^  and  their  sulphates, 

i,  393. 
oxidation  of,  in  presence  of  pal- 
ladium-asbestos, ii,  294. 

thermochemistry  of,  i,  433. 

Propylenic  bromide,   action  of,  on  tri- 

methylamine,  i,  271. 
Propylethylacetic  acid,  bromo-,  Trans., 

993. 
Propylglucoside,  i,  565. 
Propylguaiacol  picrate,  i,  120. 
Propylic  anisate,  )8-   and  7-amido-, 
i,  620. 

butanetetracarboxylate,  i,  363. 

chloride,  ratio  of  the  specific  heats 

of,  ii,  38. 

ethylic  ether,  chloro-,  i,  158. 

. nicotinate,  i,  472. 

phenylic  ether,  7-bromo-,  i,  119. 

picolinate,  i,  472. 

——  quinolinate,  i,  472. 

salts  of  normal  fatty  acids,  boiling 

points  of.  Trans.,  726. 
velocity  of  hydrolysis  of  cer- 
tain, ii,  275. 
Propylideneacetic  acid,  i,  115. 
Propylmalonic  acid,  heat  of  combustion 

of,  i,  225. 
Propylpipcridine,  w-amido-,  i,  568, 
Propylpiperidone,  2w-amido-,  i,  385. 
Propylpropylidenamine,  i,  567. 
PropylsulpUone,  diamido-,  salts  of, 
i,  568. 


Propylsulphonediphlhalamic  acid, 

i,  568. 
Propylsulphoxide,  diamido-,  i,  568. 
Protagon,  ii,  325. 
Protcid,  circulating,  ii,  57. 
influence  of  decomposition  of,   ora 

the  output  of  neutral  sulphur,  ii,  360. 

metabolism,  ii,  324. 

nutrition,  influence  of,   on  proteid 

metabolism  in  animal  cells,  ii,  58. 

putrefaction  of,  in  the  intestine,. 

ii,  392. 

Proteid-matter,    active,    non-organised^ 

ii,  109. 
■ glucoside  constitution  of, 

i,  156. 
Prote'id-poor  nutrition,  ii,  57. 
Protefds,    decomposition   of,   by   alkali 

hydroxides,  ii,  371. 
estimation  of,  in  cove's  and  humai> 

milk,  ii,  107. 

estimation  of,  in  milk  and  its  pro- 
ducts, ii,  76. 

of  egg-white,  i,  480. 

of  red  marrow,  ii,  465. 

of  milk,  ii,  23. 

■ of  spleen  and  thyroid,  ii,  246. 

oxidation  of,    by   potassium   per- 
manganate, i,  479. 

vegetable,  i,  631. 

amido-acids  obtained  by  the 

breaking  down  of,  i,  561. 

constitution  of,  i,  214. 

Protem,  crystalloids  of,  ii,  206. 
Proteolysis     of     crystallised      globulin, 

ii,  462. 
Proteolytic  action  of  bromelin,  ii,  63. 
Protocatechuio  aldehyde,  i,  79. 
Protokosin,  i,  424. 

Protozoa,  secretion  of  acid  by,  ii,  356. 
FseudecJiis     porphyriacus,    venom    of, 

ii,  61. 
Pseudobutylenic  bromide,  action  of,  on 

trimcthylamine,  i,  271. 
Pseudocinchonine  and  its  salts,  i,  152. 
Pseudoconhydrine,  active,  non -identity 

of  a-ethylpiperylalkine  with,  i,  471. 

isomeric  modifications  of,  i,  478. 

Pseudocumene,  action  of  sulphuryl 

chloride  on,  i,  133. 

^-diamido-,  i,  406. 

jo-diamidochloro-,  i,  406. 

dinitro-,  i,  406. 

dinitrochloro-,  i,  406. 

>         iodoso-,  i,  503. 

iodoxy-,  i,  503. 

Pseudocumoquinhydrone,    chloro-, 

i,  406. 
Pseudocumoquinol,  i,  406. 

chloro-,  i,  406. 

Pseudocumoquinone,  i,  406. 
chloro-,  i,  406. 
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Psetidocumoquinoneoxime,  i,  406. 
Pseudocumylic  iodochloride,  i,  503. 
Pseudoionone,  i,  82. 
Pseudoiononephenylhydrazone,  i,  82. 
Pseudonarceine,  i,  58,  59. 
Pseudonucleins,  i,  311. 
Pseudopelletierine,  i,  154. 
Pseudosolution    and    solution,     Peoc, 

1894,  166,  167. 
Pseudouric  acid,  imido-,  i,  9. 
Ptomaine  from  damaged  cheese,  i,  309. 

from   urine   in  a   case  of  cancer, 

i,  559. 

Pulegonoxime  and  the  ketone  derived 

therefrom,  i,  46. 
Pumpkin-seed  cake,  ii,  156. 
Purpureorhodium  salts,  ii,  51. 
Purpurin-i8-carboxylic    acids,    Teans., 

848. 
Putrefaction  of  proteid  in  the  intestine, 

ii,  392. 
Pyraconine,  composition  and  properties 

of.  Trans.,  180. 

salts  of,  Teans.,  180. 

Pjraconitine,  Teans.,  177. 

hydrolysis  of,  Teans.,  179. 

salts  of,  Teans.,  178. 

Pyrazine,  i,  548. 
Pyrazines,  i,  384. 
Pyrazole,  i,  543. 

constitution  and  tautomerism  of, 

i,  543. 

3  :  5-diamido-,  i,  273. 

3-Pyrazolecarboxylic  acid,  i,  545. 

5-Pyrazolecarboxylic  acid,  i,  345. 

Pyrazole-derivatives,  i,  302,  345,  473. 

3  :  5-Pyrazoledicarboxylic  acid,  i,  544. 

Pyrazolidone,  i,  145. 

Pyrazolines,  conversion  of  ketazines 
into,  i,  348. 

Pyrazolone  and  isopyrazolone,  i,  622. 

from  iS-aldoximeacetic  acid,  i,  385. 

reactions  of,  i,  349. 

Pyrazolones  from  dehydracetic  and 
coumalinic  acids,  i,  350. 

from   phenylpropioHc   acid,    and 

their  azo-derivatives,  i,  349. 

nomenclature  of,  i,  350. 

Pyridine,  additive  compound  of,  with 
chloracetone,  i,  549. 

a-amido-,  conversion  of  derivatives 

of  picolinic  acid  into,  i,  425. 

2-amido-derivatives  of,  i,  381. 

•  Anderson's  reaction  for,  i,  551. 

compounds  of,  with  metallic  per- 
manganates, i,  548. 

physiological  action  of,  ii,  467. 

platinosochloride,  i,  552. 

synthesis  of  derivatives  of,  from 

aldehydes      and      benzoylpiperidine, 
i,  549. 

Pyridineacetocatechol,  i,  235. 
VOL.  LXVI.  ii. 


Pyridinecarboxylic  acid,  amido-,  i,  301. 
acids,  ethereal  salts  and  amides  of, 

i,472. 
Pyridine-derivatives,  estimation  of  nitro- 
gen in,  ii,  258. 
Pyridine-series,  i,  381,  424. 
Pyridylphenylthiocarbamide,  i,  381. 
Pyrites,  estimation  of   sulphur  in, 

ii,  397. 
Pyrogallol,  poisoning  by,  and  its  detec- 
tion, ii,  327. 

reaction  of,  with  sugars,  i,  398. 

Pyrogallolglycoisoquinoline,  i,  519. 
Pyrogallolglycotetrahydroquinoline, 

i,  519. 
Py  rogallolgly  cotetrahy  droquinolin  e  - 

sulphonic  acid,  i,  519. 
Pyrogallolglycothiocyanate,  i,  506. 
Pyrogallylphthalide,  i,  601. 
c?-Pyroglutamic  acid,  i,  498. 
Z-Pyroglutamic  acid,  i,  498. 
Pyroglutamic  acids,  i,  498. 
<i-Pyroglutamide,  i,  498. 
Pyrolusite,  ii,  19. 
Pyromucic  acid  and  its  salts,  refraction 

constants  of,  ii,  302. 
Pyrope,      chemical      composition      of, 

ii,  285. 
Pyrophosphates,  action  of  sulphur  and 

of  the  halogens  on,  ii,  350. 
Pyrophosphoric  acid,  volatility  of, 

ii,  42. 
Pyrotritartaric    acid, 

ii,  434. 
Pyrrhocoris   apterus, 

i,  543. 
Pyrroline,   conversion 

i,  259. 
Pyrroline-derivatives,  formation  of,  from 

aconitic  acid,  Teans.,  9. 
Pyruvic    acid,    action    of     aniline    on, 

i,  509. 
action  of  diazobenzene   on, 

i,  183. 
action  of  i8-naphtliylamine 

and  aldehydes  on,  i,  261. 

constitution  of,  ii,  433. 

formation  of,  by  the  action  of 

light  on  tartaric  acid,  i,  274,  402. 
Pyruvic  anilide,  i,  495. 

o-naphthalide,  i,  496. 

j9-toluidide,  i,  495. 

Pyruvo-j?-toluidide,  i,  408. 


Quartz,  action  of  potassium  cyanide  on, 

ii,  417. 
Quercitrin      and      allied     compound?, 

i,  299. 
Quicklime,  inertness  of,  Trans.,  1. 

46 


constitution  of, 
red  pigment  of, 
of,   into   indole. 
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Quinaldine,  y-amido-,  i,  474. 

r- condensation  products  of,  o-   and 

jo-liydroxybenzaldehyde  with,  i,  553. 
Quinazolines,  syntliesis  of,  i,  210. 
thio-,  conversion  of  tliiocoumazone 

into,  i,  476. 
Quinazoline-series,    isomerism    in    the, 

i,  186. 
Quinhydroketopyridine,    reduction     of, 

-  Trans.,  828. 

Quinic  acid,  alkylhaloids  of,  i,  528. 

Quinidine  diethiodide,  i,  391. 

Quinine    and   its   homologues,    physio- 
logical and  therapeutic  effects  of, 
ii,  424. 

diethiodide,  i,  391. 

■  ethiodide,  i,  391. 

hydriodide,  i,  391. 

fluorescence  of,  ii,  338. 

hydriodide,  iodoethyl,  i,  391. 

microchemical      examination      of, 

ii,  491. 

sulphate,  basic,  i,  223. 

thermochemistry  of,  i,  223. 

Quinitol,  cis-  and  ifr<ZM5-modifications  of, 
i,  174. 

iodohydrin,  i,  175. 

phenylurethane,  i,  175. 

Quinol,  chloracetate,  i,  74. 

condensation  of,  with  halogenated 

fatty  acids,  i,  505. 

diamidoimido-,  i,  20. 

Q,uinol  from  /3-bromocarmin,  i,  95. 

Quinoldichlorophosphiue,  i,  588. 

Quinol dioxychlorophosphine,  i,  588. 

Quinolinaniic  acid,  i,  301. 

Quinoline,  4-amido-,  i,  618. 

1  :  3-amidobromo-,  i,  473. 

1 :  2-amidochloro-,  i,  53. 

1  :  3-amidochloro-,  i,  383. 

1  :  4-aniidoehloro-,  i,  53. 

4  :  3-amidochloro-,  i,  383.   - 

1:2:  4-amidodibromo-,  i,  553. 

3'-bromo-,  i,  617. 

4'-bromo-,  i,  617. 

■ 3'  :  4'-bromamido-,  i,  618. 

4' :  4-bromochloro-,  i,  382. 

2-chloro-,     and     its     derivatives, 

i  52. 
— -  3-chloro-,  i,  382. 
4-chloro-,     and     its     derivatives, 

,  53. 
2  :  4-dibromo-,  and  its  derivatives, 

i,  553. 
— -  3' :  4'-dibromo-.  i,  617. ' 

1 :  2-dichloro-,  i,  53. 

4  :  3-dichloro-,  i,  383. 

ethiodide,  3-bromo-,  i,  473. 

ethochloride,  3-bromo-,  i,  473. 

T methiodide,  3-bromo-,  i,  473. 

methochloride,  3-bromo-,  i,  473. 

1 :  3-nitrobromo-,  i,  473. 


Quinoline,  1  :  4-nitrobronio-,  1,  54. 
4 :  3-nitrobromo-,   and   its   deriva- 
tives, i,  473. 
1  :  2-nitrochloro-,  i,  52. 

1  :  3-nitrochloro-,  i,  383. 

1  :  4-nitrochloro-,  i,  53. 

4  :  2-nitrochloro-,  i,  53. 

4  :  3-nitrochloro-,  i,  383. 

1:2:  4-nitrodibromo-,  i,  553. 

preparation  of,  i,  473. 

synthesis  of,  i,  552. 

synthesis  of  derivatives  of,  i,  259. 

2:3:4  :4'-tetrabromo-,  i,  473. 

1:2:  4-tribromo-,  i,  553. 

2:4:  4'-tribromo-,  i,  553. 

3:4:  4'-tribromo-,  i,  473. 

Quinolineacetocatechol,  i,  235. 
Quinolineacetopyrogallol,  i,  235. 
Quinoline-derivatives,      estimation      of 

nitrogen  in,  ii,  258. 

synthesis  of,  i,  427. 

Quinolines,  conversion  of  indoles  into, 

i,  96. 

reduced,  oxidation  of,  i,  301. 

Q,uinoline-l-sulphonic    acid,    3-bromo-, 
i,  473. 

2-chloro-,  i,  53. 

3-chloro-,  i,  383. 

4-chloro-,  i,  54. 

Quinoline-4-sulplionic    acid,    3-bromo- 

i,  474. 

3-chloro-,  i,  383. 

Quinolinic  acid,  hydrogen  copper  salt  of, 

i,  259. 

diamide,  i,  301,  472. 

Quinolinimide,  i,  472. 

■m-diiodo-,  i,  19. 

■  refraction  constants  of,  ii,  301. 

triamido-,  i,  20. 

Quinonebenzoyloxime,    derivatives     of, 

i,  25,  185. 
Quinonebenzyloxime,  i,  25. 
Quinone-derivatives,  conversion  of  ortho- 

into  para-  and  of  para-  into  ortho-, 

Trans.,  76,  321,  717. 
Quinonedi-m-nitranilide,    Peoc,    1893, 

216 ;  i,  510. 
Quinonedi-jo-nitrotoluidide,  Peoc.  , 

1893,  216. 
Q,uinonedi-j»-toluidide,  i,  510. 
Quinone-OT-homofluorindene,         Proc, 

1893,  216;  i,  510. 
Quinonemethoxime,  i,  25,  185. 
Q.uinonemethoximes,  chloro-,  i,  25,  461. 
Quinone-m-nitranilide,     Proc,     1893, 

216;  i,  510. 
Quinone-j3-nitrotoluidide,  Proc,  1893, 

216. 
Quinoneoxime,  w-chloro-,  benzoyl  ethers 

of,  i,  25,  460. 
isomerism  of  derivatives  of, 

i,  25,  185. 
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Quhioneoxime,  w-cliloro-,   possible  ste- 
reoisomerism of  ethers  of,  i,  460. 

clibromo-,  i,  26. 

ethers  of,  i,  25,  185. 

Quinones,  action  of   bleaching  powder 
and  hypochlorous  acid  on,  i,  289. 

interaction  of,  with   w-nitraniline 

and  nitro-p-toluidine,  Peoc,  1893, 
215. 

<?-Quinones,  chlorinated,  preparation  of, 
i,  234. 

Quinovite,  i,  4. 

Quinovose,  i,  4. 

•Quinoxalinedicarboxylic  acid,  i,  624. 

^uinoxalines,  hydrogenised,  i,  624. 


Rabbits,      respiratory      exchange      in, 
ii,  144. 

Madix  ipecacuanjice,  estimation  of  eme- 
tine in,  ii,  263. 

"Raffinose  in  wheat  germs,  ii,  155. 

Rape    cake,    amount   of    ethereal   thio- 
carbimides  obtained  from,  ii,  65. 

oil,  composition  of,  i,  115. 

Rate   of    crystallisation   of    superfused 
liquids,  ii,  84. 

ReactioM,  velocity  of.     See  Velocity  of 
reaction. 

Reactions,     endothermic,     effected     by 
mechanical  force,  ii,  275,  444. 

Reduction    by   means   of    sodium    and 
alcohol,  i,  174. 

Refraction,   atomic,    of    the    elements, 
ii,  415. 

constant  and  critical  cofficient,  re- 
lations between,  ii,  173. 

constants  of  carbonyl  compounds, 

ii,  301. 

of  fui'furylic  alcohol  and  py- 

romucic  acid  and  its  salts,  ii,  302. 

• of    organo-metallic  com- 
pounds, ii,  415. 

of  oxygen,  sulphur,  and  nitro- 
gen, in  heterocyclic  nuclei,  ii,  302. 

critical  index  of,  determination  of 

critical    temperatures    by   means    of, 
ii,  339. 

molecular,  ii,  265. 

of   ketonic   and  enolic   com- 
pounds, ii,  433. 

Refractive  indices,  composition  of  saline 
solutions  deduced  from  their,  ii,  132. 

of  liquid  nitrogen  and  of  air, 

ii,  37. 

power  and  rotatory  power  of  com- 
pounds, relations  between,  ii,  174. 

of  iiroraatic  bases,  abnormal 

increase  of,  ii,  2. 


Refractive  powers  of  bromethylene  and 
a-bromisopropylene,  ii,  1. 

of  some  organic  phosphorus 

compounds,  ii,  221. 

Refractometric  researches,  ii,  173. 

Resacetophenone,  i,  521. 

Resin,  galbanum,  i,  423. 

of  jalap,  i,  54-0. 

Resins,  formation  of,  in  plants,  ii,  361. 

new  method  of  analysing,  ii,  370. 

Resistance  determinations  in  electro- 
lytes, electrodes  for,  ii,  222. 

Resorcinol,  bromo-,  i,  178. 

compounds    of,    with   the   sugars, 

i,  397. 

condensation  of,  with  chloracetic 

acid,  i,  505. 

condensation  products  of  mono- 
basic acids  with,  i,  120. 

Resorcinol-o-azobenzylic  alcohol,  i,  369. 

Resorcinoldichlorophosphine,  i,  587. 

Resorcinoldioxychlorophosphine, 
i,  588. 

)8-Resorcylic  acid,  electrical  conductivity 
of,  ii,  375. 

Resorcylphthalide,  i,  601. 

Respiration  and  feeding,  ii,  391. 

apparatus,  ii,  423. 

effect   of   carbonic   anhydride  on, 

ii,  144. 

in  a  dog,  after  extirpation  of  the 

pancreas,  ii,  423. 

in  cases  of  diabetes  mellitus, 

ii,  423. 

in  man,  ii,  423. 

Respiratory  exchange,  effect  of  inani- 
tion and  various  diets  on,  ii,  102. 

in  cold  blooded  animals, 

ii,  461. 

in  frogs,  ii,  461. 

in  rabbits,  ii,  144. 

in  shivering,  ii,  57. 

a-Rhamnohexonic  acid  and  its  deriva- 
tives, i,  220. 

)8-Rhamnohexonic  acid  and  its  deriva- 
tives, i,  220. 

Rhamnohexouic  acids,  configuration  of, 
i,  219. 

^-Rhamnohexonic  lactone,  i,  220. 

Rhamnose,   alcoholic   solutions    of, 
ii,  227. 

behaviour  of,  towards  pure  yeast 

cultures,  i,  487. 

configuration  of,  i,  218. 

influence  of  sodium  and  ammo- 
nium molybdates  on  the  rotatory 
power  of,  ii,  435. 

Rhamnose-ethyhnercaptal,  i,  270. 

Rhodarsenian,  ii,  240. 

Rhodinol  from  oil  of  pelargonium, 
i,  141,  253. 

nature  of,  i,  253. 

46—2 


624 


INDEX  OF   SUBJECTS. 


Ehodium  chloride,  action  of  hydrogen 

on,  ii,  295. 
Hhodium-bases,  ii,  50. 
Rhodusite,  ii,  461. 
Rico  meal,  digestibility  of,  ii,  389. 
Eicinelaidic  acid,  i,  492. 

hydrazide,  i,  492. 

Ricinoleic  acid,  i,  492. 

Ricinostearolic  acid,  i,  493. 

Rigor  mortis,  effect  of  oxalates  on  the 

occurrence  of,  ii,  464. 
Root  crops,  process  for  the  full  analysis 

of,  ii,  127. 
sap,  experiments  on  the  aciditv  of, 

Trans.,  127. 
Rosanilines,  constitution  of,  i,  197,  467. 
Rose  oil,  i,  253. 
Rosin  oil,  estimation  of,  in  mineral  oils, 

ii,  402. 
Rotation,  influence  of  the  solvent  on 

i,  99. 
molecular  of  ethereal  salts  of  di- 

acetylglyceric  acid,  Teans.,  755. 

optical,  ii,  77. 

and  electrolytic  dissociation, 

ii,  78. 
specific   of    dissolved    substances, 

ii,  337. 
Rotatory  polarisation,  molecular, 

ii,  177. 
power  and  refractive  power  of  a 

compound,  relation  between,  ii,  174. 

change  of  sign  of,  ii,  435. 

influence  of  organic  solvents 

on,  i,  68. 
of  amorphous  substances, 

ii,2. 
of  camphor  and  the  molecular 

weight   of   certain   solvents,  relation 

between,  i,  613. 
of  cinchonidine  and  its  salts, 

i,  99. 

of  coniine  and  its  salts,  i,  262. 

of  cZ-eoniine,  ii,  337. 

of  metallic  tartrates,  i,  229. 

of  methylpropylcarbinol  and 

allied  compounds,  ii,  77. 
of   optically  active   com- 
pounds, influence  of  position-iso- 

merism  on,  ii,  405. 
of  organic  liquids,  effect   of 

temperature  on,  Teans.,  760. 
of    rhamnose,    influence    of 

sodium    and     ammonium    hydrogen 

molybdates  on,  ii,  435. 
of  solutions  of  certain  optic- 
ally active   substances,   cause  of  the 

variation  of,  ii,  2. 
variation  of,  under  the   in- 
fluence of  temperature,  ii,  304,  436. 
Rottlerin,  i,  301. 
Rowlandite,  ii,  19. 


Rubazonic  acids,  i,  349. 
Ruberythric    acid,    benzoyl-derivat 
Teans.,  186. 


1 

ives  1 


of, 


182. 


Rubiadin,  constitution  of,  TeAns. 
Rubidium  alums,  ii,  352. 

antimony  haloids,  ii,  52. 

borofluoride,  ii,  352. 

caesium  and  potassium  sulphates, 

comparative      crystallographv      of, 

Teans.,  628. 
comparative  opti- 
cal characters  of,  Teans.,  697. 
volume    relations- 

of,  Teans.,  649. 

chlorate  and  perchlorate,  ii,  352. 

chroraous  sulphate,  ii,  352. 

cobaltinitrite,  ii,  352. 

ferrous  sulphate,  ii,  352. 

iodates,  ii,  352. 

iodide,  ii,  352. 

iodotetrachloride,  ii,  352. 

mercuriiodide,  ii,  352. 

ruthenium  nitrosochloride,  ii,  385. 

salts,  ii,  351. 

sulphate,      crystallography      of, 

Teans.,  638. 
optical  properties  of,  Teans., 

680. 

sulphates,  ii,  352. 

Rumanite,  ii,  457. 

Ruthenium  chloride,  action  of  hydrogen 

and  other  gases  on,  ii,  295. 

nitrosochloride,  ii,  386. 

double  salts  of,  ii,  386. 

potassium  nitrites  and  the  action 

of  heat  on  them,  ii,  239. 
sodium  nitrites  and  the  action  of 

heat  on  them,  ii,  239. 
Rye  bran,  digestibility  of,  ii,  389. 
digestibility  and  nutritive  value  cf,. 

ii,  209. 
ergot  of,  i,  630. 


s. 


Saccharic  acid,  oxidation  of,  with  potas- 
sium permanganate,  i,  230. 
Saccharimeter   degrees,  relation   of,  to 

angular  degrees,  ii,  486. 
"  Saccharin,"  detection  of,  in  wines  and 

beers,  ii,  127. 
test   for,  in   presence  of  salicylic 

acid,  ii,  164. 
Saccharomyces,     behaviour     of      pure 

varieties  of,  towards  sugars,  i,  487. 
Saccharose,  estimation   of,  in  mixtures 

of  maltose,   isomaltose,   dextrin,  and 

in  worts,  ii,  123. 

See  sugar,  cane-. 

Safety  funnel,  ii,  231. 
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Saffranine    from    diethoxyplienylnapli- 

thostilbazonium  chloride,  i,  607. 
Safrole,  action  of  nitrosyl  cliloride  on, 

Teans.,  332. 
conversion    of,    into     isosafrole, 

i,  75. 

nitrosites  of,  i,  75. 

Salicin,  hydrolysis  of,  i,  564. 
Salicylaldehyde,  condensation  of,  with 

/3-hydroxy-a-naphthaquinone,TitAJfS., 

85. 

/3-trithio-,  i,  128. 

Salicylaldehydephenylhydrazone,  i,  584. 

I^olymeride  of,  i,  585. 

Salicylaldoxitne,  i,  27. 
Salicylethylenequinoline  and  its  deriva- 
tives, i,  553. 
Salicylethyltetrahydroquinoline,  i,  554. 
Salicvlic    acid,    detection    of,  in    food, 

ii,  299. 

reduction  of,  i,  87,  246. 

Salicylideneallylthiosemicarbazide, 

i,  305. 
Salicylidenephenylthiosemicarbazide, 

i,  304. 
Salicylobenzyloxime,  i,  27. 
Saline  hydrates  dissociation  of,  ii,  343. 

solutions.     See  Solutions. 

Saliretazine  and  its  derivatives,  i,  451. 
Salivary  glands,  development  of  heat  in, 

ii,  358. 
Salt   formation   in   alcoholic   solutions, 

ii,  341. 
Salts,  action  of  acids  on,  ii,  83. 
coagulative  power  of,  on  arsenious 

sulphide  solutions,  Proc,  1894, 166. 

colour  of,  in  solution,  ii,  376. 

crystalUsation  of,  from  solutions  of 

organic  dyes,  ii,  85. 

■ dissociation  of,  in  solution,  ii,  376. 

electrical   conductivity    of    some, 

ii,  130. 
electrical    conductivity    of    some, 

dissolved    in    ethylic    and    methylic 

alcohols,  ii,  339. 
electrolysis    and     polarisation    of 

mixtures  of,  ii,  406. 
etliereal,  formation  of,  by  double 

decomposition,  i,  2. 
of  aromatic  acids,  formation 

of,  i,  243. 
of  normal  fatty  acids,  boiling 

points  of,  Teans.,  725. 
velocity    of     hydrolysis     of, 

ii,  274. 

fusibility  of  mixtures  of,  ii,  307. 

•  hydrated,    determination  of  small 

dissociation  tensions  of,  ii,  270. 

hydrolysis  of,  ii,  378. 

inorganic,  melting  points  of,  ii,  6. 

solubihty  of,  in  organic   sol- 
vents, ii,  444. 


Salts,  insoluble  and  complex,  electro- 
motive forces  of,  ii,  4. 

isomorphous,  connection   between 

the  atomic  weight  of  contained  metals 
and  the  crvstallographical  characters 
of,  Teans.,  628. 

fusibility    of    mixtures    of, 

ii,  179,  223. 

magnetic  rotation  of,  in  different 

solvents,  ii,  77. 

metallic,  influence  of,  on  lactic  fer- 
mentation, ii,  63. 

mutual  solubility  of,  ii,  272. 

solid,  viscous  flow  of,  Peoc,  1894, 

136. 

solubility  of,  in  carbon  bisulphide, 

ii,  315. 

volatilisation  of,  during  evapora- 
tion, Teans.,  445. 

Samarskite,  separation  of  the  oxides  in, 
ii,  47. 

Sand,  detection  and  approximate  estima- 
tion of,  in  food  stuffs,  meal,  &c., 
ii,  163. 

a-Santogendilactone,  distillation  of,  i,  51. 

Santonic    acid    and    its    derivatives, 
i,  204. 

• oxidation  of,  i,  204. 

Santonin,  i,  51. 

constitution  of,  i,  143,  256. 

distillation  of,  i,  51. 

isomerides  of,  i,  205. 

Santonone,  i,  51,  143. 

Santonous  acid,  constitution  of,  i,  52. 

isomerides  of,  i,  205. 

Saponins,  presence  of,  in  plants, 
ii,  290. 

Sarcolactic  acid  in  pathological  urines, 
ii,  393. 

Scammony  resin,  i,  540. 

Scoparin,'i,  542. 

action  of  dilute  hydrochloric  acid 

on,  i,  542. 

action  of  potash  on,  i,  542. 

constitution  of,  i,  543. 

Scopolamine,  identity  of,  with  hyoscine, 
i,  153. 

Sea-bottom  deposits  from  the  Eastern 
Mediterranean,  ii,  102. 

Seal  oil,  analytical  constants  of,  ii,  490. 

Sebacamidine  hydrochloride,  i,  70. 

Sebacic  acid,  bromo-derivativea  of, 
i,  359. 

synthesis  of,  Teans.,  600. 

anhydride,  i,  499. 

Sebacimidoisobutyl  ethor  hydrochloride, 
i,  70. 

Secretion  of  urine,  ii,  69. 

Sedimentation  and  dye-absorption, 
ii,  349. 

Seedlings,  proteolytic  ferments  in, 
ii,  290. 
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Seeds,  lecittiin  in,  ii,  155. 
Selenides,  organic,  preparation  of, 

i,  449. 
Selenium  and  hydrogen,  combination  of, 

in    a   vessel    not    uniformly   heated, 

ii,  135. 
iniluence  of  pressure  on  the 

combination  of,  ii,  447. 

and    sulphur,  mixed   ci'ystals    of, 

ii,  85. 

compounds,  action  of,  on  the  ani- 
mal organism,  ii,  200. 

Semicarbazide   and    its    salts,  i,  165, 
166. 

Semicarbazides,  thio-,  derivatives  of, 
i,  304. 

Separation  of  minerals  of  high  specific 
gravity,  ii,  456. 

Sericite  from  Tetschen,  ii,  460. 

Serpentine  from  Bray  Head,  ii,  56. 

from  Brewster,  New  York, 

ii,  242. 

Serpentine-group,  ii,  284. 
Serum-globulin ,  reducing  substance  from, 

i,  352. 
Sesame  oil,  furfuraldehyde  as  a  test  for, 

ii,  126. 
Sesquiiodylamide,  ii,  313. 
Sesquiterpenes,  i,  538. 
Sewage  water,  irrigation  with,  ii,  213. 
Shivering,     respiratory     exchange     in, 

ii,  57. 
Silica,  estimation  of,  ii,  366. 
estimation  of,  in  blast  furnace  slag, 

ii,  399. 

finely   divided,    decomposition   of 

solutions  by,  ii,  184. 

powdered,  changes  of  temperature 

caused  by  contact  of  liquids  with, 
ii,  267. 

Silicates,  decomposition  of,  by  concen- 
trated hydrochloric  acid,  under  pres- 
sure, ii,  254. 

decomposition  of,  by  ferrous  and 

manganous  oxides,  ii,  477. 

estimation    of    ferrous    iron     in, 

ii,  482. 

natural,  composition  of,  ii,  284. 

Silicochloroform,  preparation  of,  ii,  414. 
Silicomesoxalic  acid,  ii,  415. 
Silicon  carbide,  ii,  42,  43. 

analysis  of,  ii,  31. 

crystallised,  action  of  the  electric 

arc  on,  ii,  42. 

estimation  of,  in  iron,  ii,  333. 

estimation  of,  in  steel,  ii,  162. 

hexachloride,  preparation  of, 

ii,  414. 

octochloride,  ii,  415. 

tetrachloride,  preparation    of, 

ii,  414. 
Silico-oxalic  acid,  ii,  414. 


Silk,  constitution  of,  i,  311. 

Silkworms  killed  by  muscardinc,  crys- 
talline substance  in,  ii,  150. 

Silver,  action  of  mercuric  chloride  on^ 
ii,  138. 

arsenite,  ii,  351. 

atomic  weight  of,  ii,  310. 

aurochloride,  ii,  234. 

bromide,  solubility  of,  ii,  7. 

solubility   of,   in   inorganic 

and  organic  solvents,  ii,  418. 

chloride,    action    of     mercurous 

chloride  on,  in  presence  of  ammonia, 
ii,  94. 

solubility  of,  ii,  7. 

solubility    of,    in   inorganic 

and  organic  solvents,  ii,  418. 
chromate,  solubility  of,  ii,  7. 

cyanide,   gelatinous   modification 

of,  i,  218. 

estimation,  electrolytic,  of,  ii,  481. 

estimation  of,  in    antimony    and 

bismuth,  ii,  71. 

estimation,  volumetric,  of,  ii,  119. 

formate,  preparation  of,  i,  12. 

freezing  points   of  solutions  of,  in. 

thallium,  Teans.,  33. 

hyponitrite,  Peoc,  1893,  210. 

iodide,  solubility  of,  ii,  7. 

solubility  of,  in  inorganic  and 

organic  solvents,  ii,  418. 

modifications  of,  ii,  92. 

nitrate,   action   of     hydrogen   on, 

ii,  294. 

• ammoniacal,  action  of  hydro- 
gen on,  ii,  295. 

solubility  of,  ii,  443. 

nitride,  formation  of,  ii,  93. 

potential  of,  ii,  374. 

salts,  action  of  hydrogen  on,ii,  295. 

action  of  molybdenum  diox- 
ide on,  ii,  454. 

compounds  of  ammonia  with, 

ii,  380. 

■•         effect  of  pressure  on,  ii,  86. 

selenide,  specific  lieat  and  latent 

heat  of  change  of  state  of,  ii,  306. 

solution  tension  of,  ii,  374. 

sulphide,  specific  heat  and  latent 

heat  of  change  of  state  of,  ii,  305. 

sulphostannate  from  Bolivia,  ii,  458. 

Silver-bismuth  alloys,  cupellation  of, 
Trans.,  624. 

E.M.F.  of,  in  a  voltaic 

cell.  Trans.,  1034. 

Silver-cadmium,  ii,  235. 

Silver-cadmium-bismuth  alloys,  freezing 
points  of.  Trans.,  73. 

Silver-cadmium-lead  alloys,  freezing 
points  of.  Trans.,  72. 

Silver-cadmium-thallium  alloys,  freez- 
ing points  of,  Trans.,  72. 
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Silver-cadmium-tin  alloys,  freezing 
points  of,  Teans.,  67,  71. 

Silver-coj)per  couple,  action  of  strong 
acids  on,  Pkoc,  1894,  84. 

Silver-gold  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  Trans.,  1035. 

Silver-lead  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  Trans.,  1037. 

Silver-magnesium  couple,  action  of 
strong  acids  on,  Proc,  1894,  85. 

Silver-zinc,  ii,  235. 

Siphon,  constant  level,  ii,  230. 

Sjogrufvite  from  the  Sjo  Mine,  Sweden, 
ii,  240. 

Skeletons  of  animals  of  the  same  kind 
and  age,  but  of  different  weight, 
composition  of  the,  ii,  287. 

Slag,  basic,  adulteration  of,  ii,  119. 

barium  and  strontium  ana- 
logues of,  ii,  317. 

•  blast  furnace,  estimation  of  silica 

in,  ii,  399. 

rapid  analysis  of,  ii,  255. 

"  Dud  Dudley's,"   analysis    of, 

ii,  420. 

Sloes,  wax  and  other  substances  from 
the  fruit  of,  ii,  470. 

Smoking,  induence  of,  on  muscular 
work,  ii,  245. 

Snake  venom,  effects  of,  ii,  61. 

Soap,  action  of  water  on,  i,  439. 

the  cleansing  action  of,  i,  440. 

Sodamide,  action  of  ethyienio  bromide 
on,  Traxs.,  522. 

action  of  ethylic  iodide  on.  Trans., 

521. 

action  of  nitrosyl  chloride  on, 

Trans.,  521. 

action  of,  on  inorganic  oxides, 

Trans.,  519. 

preparation,  properties  and  com- 
position of,  Trans.,  504. 

Sodammonium,  action  of  nitrogen, 
nitrous  oxide,  and  nitric  oxide  on, 
ii,  280. 

Sodium  acetate,  estimation  of,  in  com- 
plex organic  mixtures,  ii,  299. 

action  of  dry  air  or   oxygen   on. 

Trans.,  441. 

action  of  nitric  oxide  on,  Tbans., 

443. 

action  of  nitrous  oxide  on.  Trans., 

443. 

.  action  of  strong  sulphuric  acid  on, 

Proc,  1894,  86. 

action  of  water  on,  ii,  138. 

and  potassium,  behaviour  of  the 

liquid  alloy  of,  in  contact  with   dry 
oxygen  gas,  ii,  190. 

arsenosulphates,  ii,  315. 

atomic  weight  of,  ii,  311. 

aurochloride,  ii,  421. 


Sodium   benzenesulphonate    periodide, 
i,  291. 

borosalicylate,  i,  465. 

bromide,  pentahydrate  of,  ii,  190. 

solubility  of,  ii,  443. 

carbonate,  freezing  points  of  solu- 
tions of.  Trans.,  311. 

melting  point  of,  ii,  6. 

chloride,   freezing  points    of  solu- 
tions of,  Trans.,  306, 308, 309;  ii,  228. 

magnetic  rotation  of.  Trans., 

25. 

melting  point  of,  ii,  6. 

solubility  of,  ii,  443. 

solutions  of,  ii,  228. 

eth oxide,  action  of  nitric  oxide  on. 

Trans.,  944. 

— = —  fluoride,  toxicity  and  therapeutic 
use  of,  ii,  60. 

volatility  of,  ii,  380. 

hydrogen  hypophosphate,  ii,  279. 

tartrate,  use  of,  in  alkalime- 
try, ii,  251. 

hydroxide,   densities  of    solutions 

of,  ii,  308. 

freezing  points  of    solutions 

of.  Trans.,  310. 

hyponitrite,  Proc,  1893,  210. 

hyposulphite,  estimation   of, 

ii,  479. 

influence  of  contact  with  another 

metal  on  the  action  of  strong  sulphu- 
ric acid  on,  Proc,  1894,  86. 

iodide,  melting  point  of,  ii,  6. 

pentahydrate  of,  ii,  190. 

solubility  of,  ii,  443. 

metaplumbate,  ii,  417. 

nitrate,  solubility  of,  ii,  443. 

nitride,  formation  of,  ii,  317. 

non-existence  of.  Trans.,  507. 

nitrite,  commercial,  analysis  of, 

ii,  476. 

reduction  of,  in  alkaline  solu- 
tion, ii,  13. 

oxidation  products  of,  Tbans., 

440. 

oxide,    action  of  ammonia  on, 

Trans.,  510. 

oximidosulphonates,  Tbans.,  546. 

preparation  of,  Trans.,  524. 

paUadium  bromide,  ii,  386. 

])entahydrogen   diphosphate, 

ii,  138. 

peroxide,  action  of  ammonia  on, 

ii,  12. 

beliaviour  of,  towards  acids, 

ii,  233. 

behaviour  of,  towards  alco- 
hol, ii,  448. 

decomposition    of,  by    alu- 
minium, ii,  138. 

reactions  of,  ii,  316. 
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Sodium  peroxide,  use   of,  in  analysis, 

ii,  429. 
■  use    of,    in   water    analysis, 

ii,  72. 

peruranate,  ii,  316. 

plienoxide,  action   of    sulphurous 

anhydride  on,  i,  36. 

platinum  thioplatinate,  ii,  98. 

pyrophosphate,  action   of  sulphur 

and  of  the  halogens  on,  ii,  350. 
salts,  minimum    E.M.F.  required 

to  electrolyse,  ii,  178. 

separation     of    potassium    from, 

ii,  421. 

silicate,  use  of,  in  bleaching  linen, 

ii,  189. 
silicat.es,  influence  of  time  on  the 

constitution  of  solutions  of,  ii,  133, 
sulphate  and   carbonate,  melting 

points  of  mixtures  of,  ii,  179. 

melting  point  of,  ii,  6. 

thioplatinosate,  ii,  98. 

tungstovanadates,  ii,  238. 

vanadate,  action  of  hydrogen 

chloride  on,  ii,  455. 
Sodium-acetone,  i,  65. 
Sodyl  hydroxide,  ii,  448. 
Soil,  bare,   and  soil  grown  with  w^heat, 

composition  of  winter  drainage  from, 

ii,  156. 

production  of  ammonia  in  the,  by 

microbes,  ii,  248. 

Soils,    arable,    drainage    waters    from, 
ii,  291. 

determination    of    the    probably 

available     mineral     plant     food    in, 
Teans.,  115. 

irrigation  of,  ii,  212. 

pentosans  in,  ii,  292. 

prairie,  nitrification  of,  ii,  116. 

viscosity  of,  Peoc,  1894,  136. 

Solubilities,  curves  of,  ii,  8. 
Solubility,  diminished,  ii,  180. 
mutual,  of  salts,  ii,  272. 

of  a  gas,  and  the  viscosity  of  its 

solvent,    supposed   relation  between, 
Teans.,  782." 

of  mixed  crystals,  ii,  84. 

of  normal  substances,  general  law 

of,  ii,  272. 

of    slightly    soluble    substances, 

electrolytic  determination  of,  ii,  7. 

Solution    and    pseudo-solution,    Peoc, 

1894,  166,  167. 

colour  of  salts  in,  ii,  376. 

dissociation  of  salts  in,  ii,  376. 

nature  of,  ii,  377. 

saline,  density  of  a,  and  molecular 

weight   of  a    dissolved  salt,  relation 

between,  ii,  441. 
the  hydrate  theory  of,  ii,  9,  133. 


Solutions,  applications  of  Raoult's  law 

at  the  boiling  point  of,  ii,  227. 

' aqueous,  dilute,  density  of,  ii,  441. 

■ of  electrolytes,  effect  of  the 

addition  of  alcohol  on  the  conductivity 

of,  ii,  439. 

specific  gravity  of,  ii,  408. 

concentrated,  change  of  free 

energy  on  mixing,  ii,  444. 

corresponding,  ii,  224,  342. 

decomposition  of,  by  contact  with 

finely  divided  substances,  ii,  184. 
determination  of  the  reduction  of 

freezing  point  of,  ii,  342. 
dilute,  freezing  points  of,  ii,  83. 

results  of  measurements  of 

the  freezing  points  of,  Peoc,  1894, 
101. 

electrical  conductivity  of,  ii,  339. 

electrical  repulsion  in,  Peoc, 

1894,  167. 

in  organic  solvents,  thermal  ex- 
pansion of,  ii,  268. 

influence  of  pressure  on  tiie  pro- 
perties of,  ii,  410. 

non-electrolytic     dissociation    in, 

ii,  227. 

of  finite    concentration,   osmotic 

pressure  of,  ii,  410. 

optically  active,  ii,  337. 

relations  between  the  depression 

of  the  freezing  point  and  the  osmotic 
pressure  of,  ii,  343. 

saline,  ii,  8. 

composition  of,  deduced  from 

their  refractive  indices,  ii,  132. 

saturated,  ii,  273,  442. 

solid,  interference  of,  in  cryoscopic 

determinations,  i,  157. 

molecular  weight  in,  ii,  274. 

supersaturated,  ii,  39. 

the  theory  of  osmotic  pressure  in, 

ii,  132. 
thermal  expansion  and  comj^ressi- 

bihty  of,  ii,  224. 
viscosity  of,  ii,  442. 

with  two  and  three  components, 

equilibrium  of,  ii,  9. 

Solution-tension  of  metals,  ii,  374. 

Solvent,  influence  of,  on  the  optical  rota- 
tion, i,  68,  99. 

Solvents,  densities  of  saturated  vapours 
and  their  relation  to  the  laws  of 
soKdification  and  evaporation  of, 
ii,  130. 

influence  of,  in  cryoscopic  deter- 
minations, i,  157. 

influence  of,  on  chemical  change, 

i,  376. 

organic,  influence  of,  on  specific 

rotatory  power,  i,  68. 
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Solvents,    organic,    solubility    of    iiior- 

ganic  salts  in,  ii,  44i. 
Sophora   japonica,     yellow     colouring 

matter    from    the    flower    buds    of, 

i,  299. 
Sophorin,  i,  299. 
Sorbie  acid,  nitrosite  of,  i,  75. 
Sorbitoltriformacetal,  i,  438. 
Sparteine,  bases  derived  from,  i,  150. 
Specific  gravity  bottle,  ii,  308. 

of  aqueous  solutions,  ii,  408. 

of  soft  fats,    apparatus    for 

determining,  ii,  270. 
Specific  lieat.     See  Heat,  specific. 
Specific  rotation  of  dissolved  substances, 

ii,  337. 
of  optically  active  substances, 

new  method  of  determining,  ii,  174. 
Specific  rotatory  power,  influence  of 

organic  solvents  on,  i,  68. 
powers  of  alkyl  metallic  tar- 
trates, i,  68. 

of  sugars,  ii,  176. 

Spectra,  absorption,  of  cupric  bromide, 

ii,  304. 

of  solutions  of  cupric  bro- 
mide in  hydrobromic  acid,  ii,  373. 

of  solutions  of  the  chrom- 

oxalates  of  the  blue  series,  ii,  129. 

of  tin,  lead,  arsenic,  antimony,  and 

bismuth,  ii,  303. 
Spectrum,  line,  of  oxygen,  ii,  265,  373. 

of  sulphur,  ii,  434. 

of  electrolytic  iron,  ii,  173. 

of  oxygen  at  high  temperatures, 

ii,  337. 

Sperm  oil  and  mineral  oil,  analysis  of 
mixtures  of,  ii,  218. 

Spessartine,  Canadian,  ii,  55. 

Sphalerite  from  York  Haven,  York  Co., 
Pa.,  ii,  242. 

Spike,  oil  of,  presence  of  camphene  in, 
i,  140. 

Spirit  assaying  by  weight,  ii,  163. 

Spleen,  prote'ids  of,  ii,  246. 

Springs,  mineral,  at  Tonnisstein,  Melle, 
and  Levern,  ii,  195. 

Stannates,   alkali,    decomposition   of, 
under  the  influence  of  carbonic  an- 
hydride and  of   alkali   carbonates, 
ii,  18. 

Stannic  ammonium  chloride,  ii,  17. 

hydrogen  chloride,  ii,  17. 

lithium  chloride,  ii,  17. 

oxide,  behaviour  of,  at  high  tem- 
peratures, Tkans.,  314. 

compounds  of,  with  arsenious 

anhydride,  ii,  351. 

produced  by  the  oxidation  of 

tin,  ii,  52. 

potassium  chloride,  ii,  17. 

sodium  chloride,  ii,  17. 


Stannous  arsenite,  ii,  351. 

chloride,    action  of   tin   on   acid 

solutions  of,  ii,  97. 

refraction   constants  of, 

ii,  415. 

Starch,  constitution  of,  i,  107. 

desiccation  of,  i,  161. 

hydrolysis  of,  i,  107,  161. 

iodide  of,  i,  63,  353,  398;  ii,  475. 

resolution    of,   by  the    action   of 

diastase,  i,  5,  107. 
soluble,    rotatory    power    of    the 

potassium  derivative  of,  ii,  3. 
transformation    of,  into  sugar  by 

the  Bacillus  anthracis,  ii,  62. 
varieties  of  sugar  formed  by  ani- 
mal ferments  from,  ii,  325. 
States,  Van  der  Waals'  corresponding, 

ii,  269. 
Staurolite,  composition  of,  ii,  142. 
Stearamide,  i,  69. 
Stearamidoxime,  i,  70. 
Stearic  acid,  heat  of  combustion  of, 

i,  225. 

heat  of  fusion  of,  ii,  439. 

Stearimidoisobutyl  ether  hydrochloride, 

i,  69. 
Stearolic  acid,  constitution  of,  i,  170. 
Stearoptene,  nature  of,  i,  254. 
Steel  analyses,  separation  of  nickel  and 

cobalt  in,  ii,  256. 

analysis  of,  ii,  162. 

cementation,  ii,  452. 

containing   arsenic,   estimation  of 

phosphorus  in,  ii,  365. 

containing   silicon,   estimation  of 

phosphorus  in,  ii,  29. 

estimation  of  carbon  in,  ii,  119. 

estimation  of  chromium  in,  ii,  35, 

70,  217. 

estimation  of  nickel  in,  ii,  298,  299. 

estimation  of  sulphur  in,  ii,  67,  162. 

estimation  of  sidphur  and  silicon 

in,  ii,  162. 

molecular  clianges  of  carbon  and 

iron  accompanying  the  tempering  of, 

ii,  420. 
Stereochemistry,  ii,  184. 
Stereoisomerism,  i,  393. 
Stilbene,  action  of  nitrosyl  chloride  on, 

Teans.,  327. 

action  of  nitrous  acid  on,  i,  75. 

Stilbene-o-carboxylic  acid,  i,  604. 
Stilbite,  weathered,  from  York  Haven, 

York  Co.,  Pa.,  ii,  242. 
Stomach,  estimation  of  the  acidity  of, 

ii,  424. 

potassium     thiocyanate     in    the, 

ii,  148. 

presence  of  ammonia  in  the,  and 

its  influence  on  the  estimation  of  hy- 
drochloric acid,  ii,  21. 
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Strontium  acetylide,  i,  314. 

analogues  of  apatite  and  basic  slag, 

ii,  317. 

arsenite,  ii,  351. 

carbide,  i,  314. 

carbonate,  solubility  of,  ii,  7. 

estimation,  volumetric,  of,  ii,  161. 

oxide,  behaviour  of,  at  high  tem- 
peratures, Teans.,  314. 

oximidosulphonates,  Traxs.,  565. 

palladium  bromide,  ii,  386. 

salts,  electrical  conductivity  of, 

ii,  130. 

substitution  of,  for  calcium  as 

plant  food,  ii,  207. 

substitution  of,  for  calcium  in  the 

animal  organism,  ii,  198. 

sulphate,  solubility  of,  ii,  7. 

Strychnine  nitrate,  i,  262. 

Stiychnos  seeds,  estimation  of  the  alka- 
loids in,  ii,  490. 

"  Suberaue,"  i,  265. 

Suberene,  i,  265. 

Suberic  acid,  preparation  of,  i,  172. 

anhydride,  i,  499. 

Suberol,  i,  160. 

Suberone,  i,  160,  265. 

Suberoxime,  i,  160. 

Suberylamine,  i,  160. 

Suberylene,  i,  266. 

Suberylic  alcohol,  i,  160. 

Sublimation,  apparatus  for,  ii,  134. 

Succinamidedioxime  salts,  i,  571. 

Succinic  acid,  action  of  acetic  chloride 
on,  in  presence  of  calcium  chloride, 
i,  501. 

calcium  salt  of,  i,  228. 

formation  of,  in  alcoholic  fer- 
mentation, i,  563. 

isolation  of,  from  organisms, 

ii,  465. 

production  of,  by  micro- 
organisms, ii,  465. 

anhydride,  action   of   ethylenedi- 

amine  on,  i,  491. 

action  of  o-phenylenediamine 

on,  i,  375. 
action   of   o-tolylenediamine 

on,  i,  375. 

di-^-toluidide,  chloro-,  i,  514. 

Succinimide,  i,  442. 

Succinosuccinic  acid,  action  of  hydriodic 

acid  on,  i,  67. 
Succinotropeme,  i,  214. 
Succinyldiformylphenylhydrazine,  i,  57. 
Succinylethylenediamine,  i,  491. 
Succinyltolyl,  chloro-,  i,  514. 
Sugar,  cane-,  compound  of,  with  iron, 

i,  221. 
decomposition  products  of, 

i,  106. 
detection  of,  in  honey,  ii,  164. 


Sugar,  cane-,  estimation  of,  in  mixtures 
of  maltose,  isomaltose,  and  in  worts, 
ii,  123. 

formation  of,  during  the  ger- 
mination of  barley,  ii,  64. 

formation  of  pectin  by  the 

action  of  lime  on,  ii,  112. 

freezing  points  of  solutions 

of.  Trans.,  307,  308. 

in  seeds  of  plants,  ii,  154. 

■ detection  of  small  quantities  of,  in 

urine,  ii,  488. 
estimation,  gravimetric,  by  Fehl- 

ing's  sokition,  ii,  487. 
estimation  of,  in  blood,  ii,  122. 

estimation    of,    in    sweet    wines, 

ii,  260. 

estimation,  volumetric,  of,  ii,  334. 

formation  of,  in  the  liver,  ii,  106. 

from  apple  pectin,  ii,  112. 

influence   of,   on   muscular   work, 

ii,  245. 

invert,  action  of  baryta  on,  i,  269. 

action  of  lime  and  of  alkalis 

on,  i,  4. 

electrolytic    estimation    of 

copper  in  determinations  of,  ii,  254. 

influence  of,  on  the  precipita- 
tion of  lead  acetates  by  sodium  car- 
bonate, sulphate,  or  phosphate,  ii,  488. 

'  nutritive  value  of,  ii,  463. 

of  phlorizin,  i,  104. 

solutions,  solubility  of  lead   salts 

in,  ii,  260. 

the  varieties  of,  formed  by  animal 

ferments  from  starch  and  glycogen, 
ii,  325. 

transformation  of  starch  into,  by 

the  Bacillus  anthracis,  ii,  62. 

use  of  methylene-blue  for  the  de- 
tection and  estimation  of,  in  urine, 
ii,  l'<^2. 

Sugar-cane,  constituents  of  the  nodes 
and  internodes  of  the,  ii,  395. 

wax,  ii,  112. 

Sugar-group,  osazones  and  hydrazones 
of,  i,  566. 

Sugars,  action  of  ferments  and  cells  on, 
i,  566. 

behaviour  of  various,  towards  pure 

yeast  cultures,  i,  486. 

" compounds   of,  with  amidoguani- 

dine,  i,  315. 

compounds  of,  with  iron,  i,  221. 

compounds   of,    with   mercaptans, 

i,  269. 

compounds   of,    with    polyhydric 

phenols,  i,  396. 

condensation    products    of,    with 

alcohols,  i,  3. 

estimation    of,   by   fermentation, 

ii,  487. 
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Sagars,  inverting  action  of  glycerol  on, 

i,  436. 
isolation    of,   from  glucosides, 

i,  340. 

multi rotation  of,  i,  268. 

specific  rotatory  powers  of,  ii,  176. 

Sulphates,  action  of  aluminium  on, 

ii,  136. 
Sulphazotates,  Trans.,  523. 

and  oximidosulphonates,  identity 

of.  Trans.,  535. 

Sulphide  solutions,  standard,  indicators 
for  titrations  -with,  ii,  118. 

Sulphides,  conversion  of,  into  oxides  in 
analysis,  ii,  160. 

organic,  preparation  of,  i,  449. 

soluble,  estimation  of  carbonic  an- 
hydride in  presence  of,  ii,  331. 

Sulphinic  acids,  i,  292. 

o-Sulphobenzoic  acid,  the  strength  of, 
i,  133. 

• ■  chloride,  reduction  products   of, 

i,  417. 

Sulphocaraphylic  acid,  i,  47. 

Sulphochromyl  hydroxide,  ii,  383. 

Sulphohydroxybenzoic  acid,  i,  250. 

Sulphoisopropylsuccinic  acid,  i,  47. 

Sulphone-^-amidovaleric  acid,  i,  556. 

Sulphonephthalide,  i,  417. 

Sulphonepiperidide,  i,  556. 

Sulphonepiperidone,  i,  557. 

tetrachloro-,  i,  556. 

Sulphones,  action  of  hydrogen  sulphide 
on,  i,  376. 

from  benzylic  alcohol  and  benzoic 

acid,  i,  132. 

Sulphonic  acids,  ethereal  salts  of,  i,  91. 

Sulphonic-derivatives,  action  of  hydro- 
gen sulphide  on,  i,  377. 

Sulpho-^-tolenylamidinic  acid,  i,  90. 

Sulphur,  action  of,  on  yeast,  ii,  62. 

and  arsenic  in  sulphides,  estima- 
tion of,  ii,  330. 

and   selenium,  mixed   crystals  of, 

ii,  85. 

atomic  weight  of,  ii,  276,  311. 

estimation    of,    in   earth   nut   oil, 

ii,  476. 

estimation  of,  in  iron,  &c.,  ii,  67. 

estimation  of,  in  pyiites,  ii,  397. 

estimation  of,  in  regenerated  gas 

purifying  material,  ii,  214. 

— —  estimation  of,  in  steel,  ii,  67,  162. 

estimation  of,  in  sulpliides,  ii,  330. 

estimation    of  total,  in  urine, 

ii,  476. 

excretion  of,  ii,  199. 

free,  test  for,  ii,  159. 

fused,   variations  in  the  viscosity 

of,  ii,  343. 

in    human    and    animal    tissues, 

ii,  58,  288. 


Sulphur  in  human  muscle,  ii,  288. 

influence  of  muscular  work  on  the 

excretion  of,  ii,  57. 

line  spectrum  of,  ii,  434. 

neutral,  influence  of  decomposition 

of  prote'id  on  the  output  of,  ii,  360. 

reaction  of,  with  pyrophosphates, 

ii,  350. 

refraction  constants  of,  in  hetero- 
cyclic nuclei,  ii,  302. 

solubility  curves  for,  ii,  443. 

Sulphur-compounds     which     occiu*     in 

aniline    bases,    colour    reactions    of, 

i,  572. 
Sulphur-derivatives,    affinity   constants 

of,  i,  325. 
Sulphuric    acid,    combination    of,    witli 

water,    in    presence   of    acetic   acid, 

ii,  178. 

■   commercial,    estimation   of 

nitrous  acid  in,  ii,  398. 

estimation  of  the  strength  of, 

ii,  364. 
formation  of,    in   the  orga- 
nism, ii,  466. 
freezing  points   of   solutions 

of.  Trans.,  306,  308,  310. 
molecular  ay  eight   of   liquid. 

Trans.,  170. 
monhydratc,   cryoscopy   of, 

ii,  228. 
polarisation  of  platinum  elec- 
trodes in,  ii,  37. 
anhydride  and  lime,   influence  of 

moisture  on  the  interaction  of,  Trans., 

611. 
Sulphurous  acid,  detection  of,  in  beer, 

ii,  218.   . 
anhydride,  liquid,  specific  heat  of, 

ii,  439. 
Sulphuryl  chloride  and  water,  velocity 

of  reaction  with,  ii,  412. 
Sulphydric   fermentation   in  the  Black 

Sea,  ii,  200. 
Sunflower,  composition  of  the  seeds  and 

etiolated  sprouts  of,  ii,  113,  469. 
Sunflower-cake,  ii,  155. 
Superheater  for  vapours,  ii,  231. 
Supersaturated  solutions,  ii,  39. 
Suprarenal    capsules,    absence    of    bilo 

acids,  hippuric  acid,  and  benzoic  acid 

in  the,  ii,  23. 
Syntheses    by  means  of   zinc   chloride, 

i,  113. 


T. 


Talc  from  Madagascar,  ii,  54. 
(^-Talitol,  i,  395. 
i-Talitol,  i,  395. 
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d-T&lose,   behaviour  of,    towards   pure 

yeast  cultures,  i,  487. 

confif:furation  of,  i,  220. 

Z-Talomucic   acid   and    its    derivatives, 

i,  221. 
Talomucic  acids,  configuration  of, 

i,  220. 
Tanacetone  and  its  relation  to  thujone, 

i,  339. 
Tannin,  Canaigre-,  i,  88. 

estimation  of,  ii,  73,  169. 

preparation  of  pure,  i,  194. 

Tanning  materials,  analysis  of,  ii,  73. 
Tantalic   anhydride,   behaviour    of,    at 

high  temperatures,  Tkans.,  314. 
Tantalum  tetroxide,  ii,  455. 
Tar,  aspen,  i,  433. 
beech,   creosotes   from,    i,    508, 

575. 

oak,  creosotes  from,  i,  508,  575. 

pine,  i,  612. 

Taraspite    from   Yulpera,  Switzerland, 

ii,  240. 
Tariric  acid  from  the  fruit  of  Picramnia 

camhoita,  i,  227. 

salts  of,  i,  227. 

Tarragon,  essential  oil  of,  i,  120. 
Tartar  emetic  and  related  salts,  i,  500. 
Tartaric  acid,  decomposition  of,  by  sun- 
light, i,  323. 

derivatives  of,  i,  514. 

electrolysis    of    the    sodium 

salt  of,  i,  228. 
formation  of  pyruvic  acid  by 

the  action  of  light  on,  i,  274, 
oxidation  of,  in  presence  of 

iron,  Trans.,  899. 

di-a-naphthalide,  i,  515. 

di-j8-naphthalide,  i,  515. 

Tartranilide,  i,  514. 

Tartrates,  metallic,  rotatory  power  of, 

i,  229. 
solvent  action  of,  on  metallic  hy- 
droxides, ii,  254. 

specific  rotatory  powers  of,  ii,  176. 

Tautomerism,  ii,  433. 
Tectochrysin,  sodium  salt  of,  i,  93. 
Teeth,    amount    of     fluorine     in    the, 

ii,  22,  147. 

mineral  matters  of,  ii,  21. 

Tellurides,   organic,   preparation    of, 

i,  448. 
Tellurium  compounds,  action  of,  on  the 

animal  organism,  ii,  200. 
Tellurous  acid,  physiological  action  of, 

ii,  208. 
Temperature,    changes   of,    caused    by 

contact  of  finely  powdered  silica  with 

liquids,  ii,  267. 
influence  of,  on  the  optical  activity 

of  organic  liquids,  Teans.,  760. 


Temperatures,    critical,     determination 

of,  by  means  of  the  critical  index  of 

refraction,  ii,  339. 
of  explosion  of  mixtures  of  gases, 

ii,  11. 
transition,    determination   of, 

ii,  407. 
Tension-surface  of  liquids,  variation  of, 

wath  the  temperature,  ii,  179. 
Teraconic  acid,  synthesis  of,  i,  15. 
Terebenthene  from  oil  of  valerian, 

i,  140. 
Terephthalic  acid,  2  :  5-chlorobromo-, 

i,  18. 

iodo-,  i,  131. 

iodoso-,  i,  131. 

acids,  dinitro-,  i,  131. 

chloride,  preparation  of,  i,  593. 

Ai.4(8).Terpadiene,  i,  253. 

Terpene,  trans-1  :  4-dibromo-,  i,  253. 

' from  menthene,  i,  469. 

from  oil  of  lemon  grass,  i,  401. 

Terpene-derivatives,  conversion  of,  into 

fatty  compounds  containing  the  same 

number  of  carbon  atoms,  i,  337. 
Terpene-like    hydrocarbons     in    petro- 
leum, i,  610. 
Terpenes,  Teans.,  35. 
aerial  oxidation  of,  Peoc,   1894, 

51. 

and  ethereal  oils,  i,  43. 

Terpene-series,     cistrans-isomerism     in 

the,  i,  92,  422. 

isomerism  in  the,  i,  140. 

nomenclature  of,  i,  252. 

orientation  in  the,  i,  45,  92, 

252,  297,  535. 
Terpenol  and  its  derivatives,  i,  253, 

299. 
Terpenones  of  the  carvone  group, 

i,  535. 
Terpenylic  acid,  constitution  of,  i,  470. 
Terpin,  constitution  of,  i,  46,  142. 
cis-Terpin,  i,  93. 
trans-Terpin,  i,  93. 
Terpineol  and  its  derivatives,  i,  253. 

constitution  of,  i,  45,  470. 

methyl  ether,  i,  45. 

nitrosochloride,  i,  44. 

Terpinolene,  constitution  of,  i,  253. 
Tesu,  colouring  matter  of   the   Indian 

dye  stuff,  Peoc,  1894,  11. 
Tetanised     animals,    substance    resem- 
bling strychnine  in  the  muscles   of, 

ii,  106. 
Tetrabenzoylamidoethyl-o-amidophe- 

nol,  i,  329. 
Tetrabenzoylchloralose,  i,  105. 
Tetracarboxylic  acids  from  santonic 

acid,  i,  204. 
Tetracetylarabinose,  i,  104. 
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Tetracetyl-)8-broniocarmin,  i,  95. 
Tetracetylchloralose,  i,  105. 
Tetracetylmucic  acid,  i,  16. 
Tetracetylparachloralose,  i,  105. 
Tetvacetylxylose,  i,  104. 
A^-Tetrahydroaniline  nitrite,  i,  410. 
Tetrahydrobenzene,  i,  175. 

dibromide,  i,  175. 

molecular  volume   and  refraction 

constants  of,  i,  366. 

nitrosate  and  nitrosite,  i,  175. 

thermochemistry  of,  ii,  81. 

Tetrahydrocarveol,  i,  44,  45. 
Tetrabydrocarvone,  i,  44. 
Tetrahydrocarvoneoxime,  i,  44. 

bromo-,  i,  537. 

Tetrahydrocarvotanacetone,  i,  339. 
a-Tetrabydrodiphenylquinoxaline, 

i,  624. 
^-Tetrahydrodiphenylquinoxaline, 

i,  624. 
A^-Tetrahydro-o-naphthinoline,  i,  62G. 

tetrabromo,  i,  627. 

/3-Tetrahydronaphthylamine  nitrite, 

i,  410. 
Tetrahydropseudocumene,  i,  254. 
Tetrahydroquinazoline,  i,  148. 

thio-,  i,  147. 

Tetrahydroquinoline,  oxidation  of, 

i,  301. 
resolution  of,  into  its  optical  iso- 

merides,  i,  208. 
Tetrahydroq  uinoline-1-carboxTlic     acid, 

i,  302. 
Tetrahydroresorcinol,  chloro-,  i,  178. 

dibromo-,  i,  178. 

A^-Tetrahydro-p-toluamide,  i,  523. 
Tetrahydro-^-toluic  acid,  i,  524. 
A^-Tetrahydro-^-toluic  acid,  i,  523. 
A^-Tetrahydrotoluic  acid,  i,  525. 
1:2:3:  5-Tetrahydroxybenzene,  i,  49. 
Tetrahydroxybenzoplienone,  i,  507. 
Tetrahydroxydinaphtol,  i,  468. 
Tetrahydroxydinaphthylcarbinyl 

chloride,  i,  468. 
Tetrahydroxyoctolactone,  i,  115. 
Tetraketohexamethylene,  dibromodi- 

chloro-,  refraction  constants  of,  ii,  301. 
tetrachloro-,  refraction  constants 

of,  i,  301. 
Tetraketones,  aromatic,  i,  288. 
Tetraldehyde,  i,  168. 
Tetramethoxy-/3-methylciniiamic   acids, 

i,  246. 
Tetramethylammonium  bromide,  i,  271. 
Tetramethylbrazilin,  i,  257,  341. 

crystalline  form  of,  i,  616. 

Tetramethyldiamidobenzhydrol,  i,  419. 
Tetra  m  ethy  Idiam  idodipheny  Imethane, 

nitrile  of,  i,419. 
Tetramethyldiamidodiphenylmethane- 

carboxylic  acid,  i,  419. 


Tetramethyldiamidodiphenylmethane- 

sulphonic  acid,  i,  419. 
Tetramethylene,  bromo-.  Trans.,  961. 

'  chloro-,  Teans.,  953,  964. 

derivatives  of,  Teans.,  950. 

iodo-,  Teans.,  964. 

action      of     quinoline     on, 

Teans.,  965. 
Tetramethyleneamine,  Teans.,  959. 
Tetramethylenecarboxylamide,  Teans  ., 

957. 
Tetramethylenecarboxylic   acid,  a)82-tri- 

bromo-,  Teans.,  973. 
Tetramethylenedicarboxylamide,  Teans., 

584. 
1 : 2-Tetramethylenedicarboxylic      acid, 

CIS-  and  ^raws-modifications  of,TEANS., 

572. 
cis-Tetramethylenedicarboxylic  acid, 

Teans.,  582. 

dibromo-,  Teans.,  965. 

action  of  alkalis  on, 

Teans.,  969. 
action  of  potassium 

iodide  on,  Teans.,  978. 
action   of    silver    oxide 

on,  Teans.,  972. 
^ra>i5-Tetramethylenedicarboxylic    acid, 

Teans.,  585. 

phenylimide  of,  Teans.,  584. 

ci'.s-Tetramethylenedicarboxylic  an- 
hydride, Teans.,  581. 

dibromo-,  Teans.,  968. 

action     of     dimethyl- 
aniline  on,  Teans.,  971. 
action  of  quinoline  on, 

Teans.,  971. 
1:1:2:  2-Tetramethylenetetracar- 

boxylic  acid,  Teans.,  580. 
Tetramethylethylene  nitrosochloride, 

i,  217. 
Tetramethylhffimatoxylin,  i,  341. 
Tetramethylic    butanetetracarboxylates, 

stereoisomeric,  i,  363. 
Tetramethyliretol,  i,  49. 

sodio-,  i,  49. 

1:3:4:  5-Tetramethylpyrazole,  i,  545. 
3:4:4:  5-Tetramethylpyrazole,  i,  546. 
Tetrammoniotricuprammonium 

bromide,  i,  113. 
Tetraphenyldipyrazole,  i,  346. 
Tetrapropylcarbamide,  i,  567. 
Tetrazole-derivatives,    constitution    of, 

i,  58. 
Tetrazotic   acid,  amido-,   oxidation  of, 

i,  61. 
Tetrethyliretol,  i,  50. 
Tetrcthvlphloi'oglucinol,  constitution  of, 

i,74.' 
Thallium,  freezing  point  of  alloys   in 

which  the  solvent  is,  Teans.,  31. 
hypophosphatcs,  ii,  282. 
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Thallium,  latent  heat  of  fusion  of, 
Trans.,  35. 

— : —  potential  of,  ii,  374. 

triiodide,  ii,  318. 

Thallium-cadmium-silvor  alloys,  freez- 
ing points  of.  Trans.,  72. 

Thallium-gold-cadmium  alloys,  freez- 
ing points  of.  Trans.,  70. 

Theobromine,  estimation  of,  in  cacao, 
ii,  168. 

Thermal  changes  involved  in  th  e  forma- 
tion of  amido-acids  and  nitriles, 
ii,  340. 

expansion  and   compressibility  of 

solutions,  ii,  224. 

of  solutions  in  organic  sol- 
vents, ii,  268, 

properties  of  a  mixture  of  car- 
bonic anhydride  and  nitrogen,  ii,  38. 

Thermochemical  changes  in  the  secon- 
dary cell,  ii,  437. ' 

Thermochemistry  of  ethvlenediamine, 
i,  222. 

of  mixtures  of  amines  and  acids, 

ii,  5. 

of  nitromethane  and  nitroethane, 

1,  158. 

of  orcinol,  i,  280. 

of  orcinol  and  its  sodium  deriva- 

.    tives,  i,  235. 

of  phenylhydrazine,  i,  582. 

■ of  platinic  iodide,  ii,  456. 

of  quinine,  i,  223. 

of  some  polyatomic  bases,  i,  222. 

of  the  benzene  hydrides,  ii,  81. 

See  also  heat. 

Thermodynamical  derivation  of  the  law 
of  van  der  Waals,  ii,  407. 

Thermoelectric  height  of  antimony- 
bismuth  alloys,  ii,  436. 

Thermoelements,  electromotive  force  of, 
ii,  78. 

Thermometer  for  high  temperatures, 
ii,  185. 

mei'curial,  use   of,  in  calorimetry 

for  clinical  purposes,  ii,  143. 

Thiazoles,  reduction  and  condensation  of, 
i,  383. 

Thiazolines  of  the  anisic  acid  series, 
i,  619. 

Thienyl  phenyl  ketone,  i,  16. 

dibromo-,  and  its  deri- 
vatives, i,  16. 

Thiobiazolone,  derivatives  of,  i,  97. 

hydrosulphide,  i,  626. 

Thiocarbamide,  condensation  of  /3-di- 
kctones  with,  i.  111. 

Thiocarbamides,  i,  11,  69. 

action  of  acids  and  anhydrides  on, 

i,  76. 

action   of    carbonyl    chloride   on, 

1,97. 


Thiocarbamides,  action   of  halogenatid 

ketones  on,  i,  209. 
Thiocai'bimides,  ethereal,  obtained  from 

rape  cake,  ii,  65. 
Thiocarbonic  acid,  hydrazides  of,  i,  166. 
Thiocarbonyl  chloride,  polymeric,  ii,  15. 
Thionaphthen,  i,  92. 
Thionyl  chloride,  action  of,  on  organic 

compounds,  i,  594. 
Thionyl--.//-diphenylcarbazine,  i,  56. 
Thionyl- jz-diphenylthiocarbazone,  i,  56. 
w-Thionylhydrazonebenzoic  acid,  i,  597. 
o-Thionylhydrazonebenzoic  acid,  i,  597. 
jt?-Tliionylhydrazonebenzoic  acid,  i,  597. 
Thionylphenylhydrazone,   bromo-    and 

bromonitro-derivatives    of,   i,  596, 

597. 

jo-chloro-,  i,  596. 

nitro-derivatives  of,  i,  596. 

Thiophen,  chloro-,  action  of  sulphuric 

acid  on,  i,  117. 
formation  of  dithienyl-derivatives 

from,  i,  117. 

sulphonation  of,  i,  276. 

Thiophen-group,  i,  16. 
Thiophensulphonic  acid,  chloro-,  i,  117. 
Thioplatinura  salts,  new,  ii,  98. 
Thiosemicarbazide,  derivatives  of,  i,  76, 

304. 
Thiourethanes,  aromatic,  oxidation  pro- 
ducts of,  i,  29. 
Thorium  compounds,  ii,  52. 
oxide,  compounds  of,  with  phos- 
phoric and  vanadic  acids,  ii,  283. 

: purification  of,  ii,  238,  283. 

oxysulphide,  ii,  238. 

separation  of,  from  the  rare  earths 

of  the  cei'ium  and  yttrium  groups  by 

means  of  potassium  nitride,  ii,  256. 

sulphur  compounds  of,  ii,  238. 

Thuja    occidejitalis,    yellow    colouring 

matter  from  the  leaves  of,  i,  299. 
Thujin,  i,  299. 
Thujoneoxime  and  its  isomeride,  i,  46. 

nitrile  from,  i,  46. 

Thymic  acid,  i,  156. 

Thymin,    a   decomposition   product    of 

nucleic  acids,  i,  156. 
Thymol,  ^^-amido-,  i,  537. 

^^-bromo-,  preparation  of,  i,  19. 

Thymoquinone-o-methylphenazine, 

Proc,  1893,  216  ;  i,  510. 
Thvmoquinonedi-o-nitranilide,      Proc, 

1893,  216 ;  i,  510. 
Thymoquinonedi-jJ-nitrotoluidide, 

Proc,  1893,  216. 
Thymoquinonephenazine,  i,  510. 
Thymyl  phosphate,  tribromo-,  i,  17. 
Thyroid,  proteids  of,  ii,  246. 
Tin,  action  of  nitric  acid  on,  ii,  298. 
action    of,    on   acid   solutions    af 

stannous  chloride,  ii,  97. 
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Tin,  detection  of,  ii,  482. 

direct  oxidation  of,  ii,  52. 

estimation,  colorimetric,  of  minute 

quantities  of,  ii,  481. 

estimation,  electrolytic,  of,  ii,  481. 

ores,  assay  of,  ii,  70. 

pbosplior-,  analysis  of,  ii,  217. 

potential  of,  ii,  374. 

separation  of  antimony  from, 

ii,  483. 
separation  of  arsenic  and  antimony 

from,  ii,  430. 
solidification  of  dilute  solutions  of 

antimony  in,  ii,  97. 

spectrum  of,  ii,  303. 

See  also  Stannic  and  Stannous. 

Tin-aluminium-cadmium  alloys,  ii,  420. 
Tin-aluminium-gold      alloys,      freezing 

points  of,  TitANS.,  74. 
Tin-antimony  alloys,  E.M.F.  of,  in  a  vol- 
taic cell,  T-EAis^s.,  1035. 
Tin-bismuth    alloys,    E.M.F.    of,    in   a 

voltaic  cell,  Tkans.,  1034. 
Tin-cadmium-silver       alloys,      freezing 

points  of,  Tkans.,  71. 
Tin-gold  alloys,  E.M.F.  of,  in  a  voltaic 

cell,  Teans.,  1037. 
Tin-lead   alloys,   clianges    occurring 

during  the  remelting  of,  ii,  381. 
Tintetrametbyl,  refraction  constants  of, 

ii,  415. 
Tintetrethyl,    refraction    constants    of, 

ii,  415. 
Titanic  acid,  finely  divided,  decomposi- 
tion of  solutions  by,  ii,  184. 
anhydride,  behaviour  of,  at  high 

temperatures,  Teans.,  314. 
compound  of,  with  arsenious 

anhydride,  ii,  351. 
Titaniferous    iron   ores,    estimation    of 

phosphorus  in,  ii,  253. 
Titanium,    separation     of,    fx'om    iron, 

ii,  401. 
Titanomolybdic  acid,  ii,  96. 
Tobacco,     estimation    of     nicotine    in, 

ii,  75,  403. 
Tolane-derivatives,  synthesis  of,  i,  520. 
^>-Tolenylamidine,  i,  90. 
o-Tolidine  hydrochlorides,  i,  281. 

reactions  of,  i,  281. 

Tolualdehydes,  action  of,  on   benzoyl- 

piperidine,  i,  550. 
Tolualloxazine,  i,  624. 
Toluene,  action  of  nitric  acid  on,  i,  277. 
action   of  sulphuryl   cliloride   on, 

i,  132. 
cliloro-,   molecular  refraction  and 

dielectric  constant  of,  ii,  265. 
condensation  of  dichloracetyl  with, 

i,  502. 

^nitro-,  electrolytic  reduction  of, 

i,  72. 


Toluene  pentamido-,  oxidation  of,  i,  21. 
^-Tolueneazo-^-cresol,  acetylation    and 

reduction  of,  Peoc,  1894,  118. 
^^-Tolueneazodimethylaniline,     prepara- 
tion of,  Teans.,  880. 

reduction  of,  Trans.,  879. 

^:>-Toluene-sy;^-diazotoluidide,  i,  459. 
Toluenes,  dinitro-,  i,  574. 

nitro-,  rediujtion  of,  i,  504. 

^>-Toluic  acid,  2  :  5-chlorobromo-,  i,  18. 
Toluic  acids,  formation  of  ethereal  salts 

of,  i,  243. 
/>-Toluic  acids,  hydrogenised,  i,  522. 
Toluidine,  test  for,  in  aniline,  ii,  427. 
o-Toluidine  hydrogen  sulphate,  i,  509. 
p-Toluidine  hydrogen  sulphate,  i,  509. 
o-Toluidiueoxychlorophosphine,  i,  589. 
jo-Toluidineoxychlorophosphine,  i,  128. 
Toluidines,  physiological  action  of, 

ii,  393. 
Toluidochloromaleintolyl,  i,  515. 
Toluidogalactose  cyanide,  i,  414. 
Toluidogalactosecarboxylic  acid  phenyl- 

hydrazide,  i,  414. 
Toluidoglucose  cyanide,  i,  414. 
Toluidoglucosecarboxylic    acid   plienyl- 

hydrazide,  i,  414. 
j3-Toluonitrile,  o-amido-,  i,  574. 

oi-chloro-o-nitro-,  i,  574. 

o-nitro-  i,  574. 

^-Toluoyl-)8-etliylbenzoylformoin, 

i,  286. 
P-p  -Tolyl  acetoacetic-^-toluidoimido- 

chloride,  ay-dichloro-,  i,  494. 
o-Tolylamidoguanidine,  i,  516. 

salts  of,  i,  373. 

^-Tolylamidoguanidine,  i,  516. 

salts  of,  i,  374. 

o-Tolylamido-oxybiazolone,  i,  97. 
o-Tolylamidothiobiazolone,  i,  97. 
o-ToJylanthranihc  acid,  i,  530. 

amido-,  i,  530. 

•  nitro-,  i,  530. 

^-Tolylanthrauilic  acid,  i,  530. 

■ amido-,  i,  530. 

nitro-,  i,  530. 

Tolylazo-1 :  3-diphenylpyrazoloues, 

i,  349. 
Tolylazo-3-phenylpyrazoIones,  i,  349. 
o-Tolylboric  acid,  i,  190. 
o-Tolylboroxide,  i,  190. 
Tolylcarvoximes,    molecular    rotatory 

powers  of  the,  ii,  405. 
jo-Toiyldiplienylmaleimide,  i,  28. 
Tolylene  diazosulphide,  i,  124. 
o-Tolylenediamine,  action   of,   on   au- 

bydrides  of  bibasic  acids,  i,  375. 
■  action    of    phosphorus     tri-    and 

penta-chlorides  on,  i,  580. 
o/?-Tolylenediamiae,  oxidation  of,  with 

sodium  peroxide,  i,  179. 
o-Tolyleuephthalyldiimide,  i,  376. 
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o-Tolylenesucciny]diimide,  i,  375. 
o-Tolylguanazole,  i,  517. 
^-Tolylguanazole,  i,  517. 
o-Tolylic  borochloride,  i,  190. 
7?-Tolylic  isocyanide,  i,  407. 
jO-Tolylimidocarbonic  chloride,  i,  407. 
jO-Tolylimidocoumotliiazone,  i,  622. 
/j-Tolylimidotliioformic  acid,  i,  407. 
Tolylindoxazene,  i,  417. 
j9-Tolylketotetrahydroquinazoline, 

i,  147. 
l-o-Tolyl-3-metliyl-5-pyrazolone,  i,  476. 
/y:9-Tolyl-a-phenylformazyl,  i,  458. 
o-Tolylphenyloxybiazolone,  i,  97. 
o-Tolylphenyl-;^-thiobiazoIone,  i,  97. 
j>-Tolylsulplio-^-tolenylarQidinic    an- 
hydride, i,  90. 
^-Tolylthioearbamide,  i,  407. 
j?-Tolylthiocarbimide,  i,  77,  408. 
^-Tolylthiotetrahydroquinazoline, 

i,  147. 
Tolyltoluidochlorosuccinic     monotolui- 

dide,  i,  515. 
Topaz,  amount  of  water  contained  in 

the,  ii,  284.  322. 
chemical  composition  and  related 

physical  properties  of,  ii,  322. 

in  the  Fichtelgebirge,  ii,  55. 

Topazolite,  analyses  of,  ii,  242. 

Topical  axial  ratio,  ii,  182, 

Transition  points,  electrical  method  for 

the  determination  of,  ii,  340. 
Trehalose,  hydrolysis  of,  i,  161. 

molecular  weight  of,  i,  161. 

Triacetyldibenzimidine,  i,  388. 
Triacetyldiethyldiamidohydroxy- 

benzene,  i,  22. 
Triacetylgallic  acid,  i,  35. 
Triacetylnoropiazone,  i,  430. 
Triacetyltetrabromimidophenol- 

phthalem,  i,  295. 
Triacetyltriamidotritolylmethane,  i,  452. 
Triaminecobalt  salts,  ii,  51. 
Trianilidodinitrobenzene,  i,  180. 
compound    of,    with   chloroform, 

i,  181. 
Triazine  derivatives,  i,  57. 
Triazole,  i,  76. 
Triazole      derivative      from     tribrom- 

aeetonitrile      and     phenylhydrazine, 

i,  562. 
Triazole- derivatives,  i,  57,  97. 

constitution  of,  i,  58. 

from  amidoguanidine,  i,  57. 

from  cyanophenylhydrazines, 

constitution  of,  i,  23. 
Triazoledicarboxylic  acid  and  its  salts, 

i,  76. 
Tribenzoylacetone,  i,  32. 
Tribenzoyliretol,  i,  49. 
Tribenzoylmethane,  isomeric   forms  of, 

i,  192. 


Tribenzoylphloroglucinol,  i,  49. 
Tribenzylamine,  o-diamido-,  i,  20. 

o-dinitro-,  i,  20. 

Tribenzylidene-i-mannitol,  i,  396. 
Tribenzylidene-(?-talitol,  i,  395. 
Tribenzylidene-'/-talitol,  i,  396. 
Tribenzylpyridine,  i,  549. 
Tribenzyltrinitrophloroglucinol,  i,  122. 
Tricarballylic  acid,  heat  of  combustion 

of,  i,  226. 
Tricarbon  bisulphide,  ii,  90. 
Tricarboxylic  acid,  from  santonic  acid, 

i,  205. 
oa-Tricyanodibenzyl,  i,  279,  603. 
Tricyanomesitylene,  i,  279. 
o-Tridecaphenylene  dibromide,  i,  17. 
Triethylsulphine  iodide,  effect  of  neutral 

solvents  on  the  velocity  of  formation 

of,  ii,  310. 
Triethylphloroglucinol,  i,  507. 
Triethyltrinitrophloroglucinol,  i,  121. 
Triglycolamidic   acid,  thermochemistry 

of,  ii,  341. 
Triglycolamidic  nitrile,  thermochemistry 

of,  ii,  341. 
Trigonelline,  occurrence  of,  in  peas  and 

hemp  seed,  ii,  291. 
Trihydroxybenzophenone,  i,  507. 
Triliydroxyglutaric  acid,  i,  106. 
1:3:  5-Trihydroxyhexamethylene, 

i,  235. 
Trihydroxy-o-methylanthranole,   mono- 
methyl  ether  of,  Teans.,  936. 
Trihydroxymethylanthraquinoue  methyl 

ether,  Tbans.,  862. 
Trihydroxy-a-methylanthraquinone, 

monomethyl  ether  of,  Teans.,  933. 
Trihydroxy-)8-methylcoumarin,  i,  246. 
"  Trihydroxyterpene  "    derivatives    of, 

i,  43,  44. 
1:3:  7-Trihydroxyxanthone,  i,  340. 
Triiodylamide,  ii,  313. 
jo-Triisopropyltribenzylpyridine,  i,  551. 
Triisopropyltrinitrophloroglucinol, 

i,  122. 
Triketohydrindene-)3-hydrazone,  i,  ]33. 
1  :  3-Triketones,  isomerism  of,  i,  192. 
Trimethoxy-)8-methylcoumarin,  i,  246. 
Trimethylacetic  acid,  solubility  of  the 

calcium  and  barium  salts  of,  i,  226. 
a-Trimethylamidovaleric  acid,  chlorides 

&c.  of,  i,  114. 

iodides  of,  i,  114. 

Trimethylamine,    action    of    ethylenic, 

propylenic,      isobutylenic,       pseudo- 

butylenic,  and  amylenic  bromides  on, 

i,  271. 
Trimethylbenzoic    acids,   formation    of 

ethereal  salts  of,  i,  243. 
Trimethylbrazilin,  i,  257. 
Trimethylcoumalin,  i,  300. 
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Trimetliyldiethyltrimethylenetrisul- 

phone,  i,  444. 
Trimethylene,  behaviour  of,  with   sul- 
phuric acid,  i,  393. 
oxidation   of,  in  presence  of  pal- 
ladium-asbestos, ii,  294. 

thermochemistry  of,  i,  433. 

Trimethylenediamine,  action  of  nitrous 

acid  on,  i,  500. 
Trimethylene- 1  :  2-dicarboxy-l-acetic 

acid,  i,  348. 
Trimethylgallic  acid,  dibromo-,  i,  48. 
dry     distillation      of    the 

calcium  salt  of,  i,  527. 
Trimethylhydroxylamine  and  its  salts, 

Peoc,  1894,  139. 
Trimethylic  ioniregenetricarboxylate, 

i,  81. 

iregenonetricarboxylate,  i,  81. 

Trimethyl-7-phenylpropylammonium 

iodide,  i,  579. 
1:3:  5-Trimethylpyrazole,  i,  545. 

metho-salts  of,  i,  547. 

4-nitro-,  i,  545. 

3:4:  5-Trimethylpyrazole,  i,  545. 
Trimethylpyrazoiiue,  i,  348. 
Trimethylpyridine,  symmetrical,  action 

of  benzaldehyde  on,  i,  207. 
Trimethylpyrogallol,  i,  527. 
oa/3-Trimethylpyrrolidine,  i,  163. 
Trimethylsuccinic    acid,    formation   of, 

from  camphoric  acid,  i,  46. 
Trimethyltriallyltrimethylenetrisul- 

phone,  i,  444. 
Trimethyltribenzyltrimethylenetrisul- 

phone,  i,  444. 
Trimethyltriethyltrimethylenetrisul- 

phone,  i,  444. 
Trimethyltrimethylenetrlsulphone, 

1,444. 

tribromo-  and  tricliloro-,  i,  444. 

Trimethyltrixylyltrimethylenetrisul- 

plione,  i,  444. 
Trioxymethylene,  action  of,  on  alcohols 

in  presence  of  ferric  chloride,  i,  487. 
Triphenylamine,  refractive  power  of, 

ii,  2. 
Triphenylcarbinol-^J-carboxylic  acid, 

i,  196. 
Triphenylmethane,jo-amido-,  i,  196. 
• condensation  of,  with  benz- 
aldehyde and  its  derivatives,  i,  196. 
— —  coloured  and  colourless  derivatives 

of,  i,  467. 
Triphenylmethaneazo-/3-naphthol,  i,  1 97. 
Triphenvlmethane-p-carboxylic        acid, 

i,  196* 
Triphenylmethane-dyes,  constitution  of, 

i,  335. 
Triphenylmethane-j3-nitrile,  i,  196. 
Triplienylosotriazone-^J-carboxyHc  acid, 

i,  377. 
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Triphenylphosphiue,    refractive    power 
of,  ii,  221. 

Triphenylphosphorbetame   and   its  de- 
rivatives, i,  189. 

Triphenylphosphorcholine  and  its  salts, 
i,  189. 

Triphenylstibine   dichloride,    refraction 
constants  of,  ii,  415. 

refraction  constants  of,  ii,  415. 

Tripi'opyltrinitrophloroglucinol,  i,  122. 

Tripyrroline,  i,  259. 

o-Tritoluidodinitrobenzeue,  i,  181. 

jt7-Tritoluidodinitrobenzene,  i,  181. 

Tri-o-tolylcarbinol,  triamido-,  hydro- 
chloride, i,  452. 

Tri-^-tolylguanidine,  physical  modifica- 
tion of,  i,  135. 

Tritolylinethane,  triamido-,  i,  452. 

Trona,  artificial,  ii,  142. 

Tropeines,  i,  213. 

Truxene,  i,  420. 

action  of  nitric  acid  on,  Traxs., 

288. 

action  of  nitrobenzene  on,  Teans., 

286. 

dibromo-,  Teans.,  287. 

formation     of,    from     phenylpro- 

pionic    acid    and    from    hydriadone, 
Teans.,  269. 

molecular    weight     of,    Teans., 

283. 

oxidation  of,  Trans.,  285. 

Truxillic  acids,  i,  420. 

salts  of,  i,  421. 

o-Truxillodiphenylhydrazide,  i,  420. 
7-Truxillodiphenylliydrazide,  i,  420. 
7-Truxilloditoluidide,  i,  420. 
7-Truxillophenylhydrazide,  i,  420. 
7-Truxillotoluidic  acid,  i,  420. 
TryphcBtia  pronuba,  colour  of  the  larva; 

of,  ii,  148. 
Trypsin,  ii,  103. 
— —   vegetable,    presence    of,    in    the 

fruit  of  Cncumis  utilissimtis,  ii,  63. 
Tuberculin,  ii,  108. 
Tubes,  sealed,  oven  for  the  prevention 

of  explosion  of,  ii,  186. 
Tubifex  rivulorum,  action  of  salts  on, 

ii,  247. 
Tumour,  fatty,  chemical  composition  of, 

ii,  326. 
Tungsten  steel,  ii,  452. 
Tungsten-iron  alloy,  ii,  452. 
Tungstic   anhydride,  behaviour    of,   at 

higli  temperatures,  Trans.,  314. 
Tungstovanadates,  ii,  238. 
Turanosazone,  i,  566. 
Turanose,  i,  566. 

Turpentine,  French,  oxidation  of,  i,  610. 
from  pine  tar,  i,  612. 

oil  of,  estimation  of,  in  alcohol, 

ii,  259. 
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Turpentine,  Russian,  aerial  oxidation  of, 

Proc,  1894,  52. 
Turquoise,  occidental,  ii,  356. 
oriental,  ii,  355. 


u. 


Ulexine,  i,  558. 

Undecylic  acid,  heat  of  combustion   of, 

i,  225. 
Unsaturated  compounds,  action  of 

nitrosyl  chloride  on,  Trans.,  324. 

action  of  nitrous  acid  on,  i,  75. 

"  Uramidodinitrophenylic  acid,"  i,  119. 
Uramidophenyloxamethane,  i,  333. 
Uramidophenylurethane,  i,  236. 
Uranic  anhydride,  behaviour  of,  at  high 

temperatures,  Teans.,  314. 
Uranium   dioxide,    compound  of,  with 

arsenious  anhydride,  ii,  351. 
Urazole,  dithio-,  i,  477. 

imidothio-,  i,  477. 

Urea,  estimation  of,  ii,  166. 

-  formation  of,  in  the  liver,  ii,  359. 
formation    of,  in    the    organism, 

ii,  326. 
freezing    points   of    solutions    of. 

Trans.,  307,  308. 
■  See  also  carbamide. 

Ureide  from  acetylamidrazone,  i,  98. 
Ureides  of  a-ketone-alcohols,  i,  241. 
Urethane,  action  of  glyoxalic  acid  on, 

i,  363. 

nitro-,  i,  399. 

Urethanes,  i,  363. 

action     of     phosphorus     penta- 

chloride  on,  i,  186. 

Urethanophenyloxamethane,  i,  333. 
Urethanophenyloxamide,  i,  333. 
Urethanophenyloxanilide,  i,  333. 
Uric   acid,  influence  of   cold  baths  on 

the  excretion  of,  ii,  360. 
— — precipitation  of,  with  cuprous 

compounds,  ii,  74. 
separation  of  xanthine  from, 

ii,  74. 
Urimidobenzoylacetone,  i,  112. 
Urinary  calculi,  rare,  ii,  24. 
Urine,  action  of  benzoic  chloride  on,  in 

presence  of  alkali,  Proc,  1893,  238. 
— —  compounds    of    chlorine    in    the, 

ii,  247. 
detection  of  albumin  in,  ii,   107, 

167,  172. 
detection   of  albumin   in,  by  the 

ferrocyanide  test,  ii,  107. 

detection    of     bile    pigment    in, 

ii,  171. 

detection  of  iodine  in,  ii,  429. 

detection  of  nitrites  in,  ii,  253. 

detection  of  peptone  in,  ii,  372. 


Urine,  detection  of  piperazine  in,  ii,  126. 
detection   of  small    quantities  of 

sugar  in,  ii,  488. 
detection  and  estim.ation  of  sugar 

in,   by   the   use    of    methylene-blue, 

ii,  122. 

detection  of  urobilin  in,  ii,  171. 

• estimation  of  acetone  in,  ii,  370. 

estimation  of  acidity  or  alkalinity 

of,  ii,  260. 

estimation  of  bromine  in,  ii,  159. 

estimation  of  the  total  sulphur  in, 

ii,  476. 
estimation  of  the  total  sulphur  in, 

by    the     Schneider-Seegen     method, 

ii,  476. 
fermentation  and  carbohydrates  in, 

ii,  60. 

glycerophosphoric  acid  in,  ii,  467. 

influence  of,  on  the  formation  and 

volatilisation  of  ammonia  during  the 

fermentation   of    animal    excrement, 

ii,  109. 

nitrites  in,  ii,  107. 

normal,  carbohydrates  of,  ii,  393. 

of    the  dog,   elementar}'  composi- 
tion of,  on  a  flesh  diet,  ii,  107. 
passage  of  chloroform  administered 

by  inhalation  into  the,  ii,  149. 
• ptomaine  from,  in  a  case  of  cancer, 

i,  559. 
rapid  titration  of  xantho-uric  com- 
pounds in,  ii,  403. 

secretion  of,  ii,  59. 

Urines,  pathological,  sarcolactic  acid  in, 

ii,393. 
Urobilin,  detection  of,  in  urine,  ii,  171. 
Urochrome,  formation  of  benzoic-deri- 

vatives  of,  Proc,  1893,  238. 
Uromelanin,  Proc,  1893,  239. 
Uropittin,  Proc,  1893,  239. 


Vacuum,  easy  method  of    obtaining  a, 
ii,  409. 

Valenta's  acetic  acid  test,  ii,  490. 

Valeraldehyde,  amido-,  i,  143. 

condensation  of,  with  ^S-hj^droxy- 

o-naphthaquinone.  Trans.,  84. 

Valerian,  essential  oil  of,  volatile  hydro- 
carbons in,  i,  140. 

Valeric  acid,  o-amido-normal,  transfor- 
mation products  of,  i,  114. 

7- amido-,  i,  617. 

S-chloro-,  i,  35. 

normal,  heat  of  combustion 

of,  i,  225. 

^-Valerolactone,  preparation  of,  i,  34. 

Valeryltrimetbylammonium  bromide, 
i.  272. 
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Vanadic  acid,  reduction  of,  by  tartaric 

acid,  ii,483. 
separation  of,  from  chromic 

acid,  ii,  163. 
titration  of,  in  alkaline  solu- 
tion with  iodine,  ii,  483. 
volatilisation  of,  in  a  current 

of  hydrogen  chloride,  ii,  455. 
anhydride,   behaviour  of,  at  high 

temperatures,  Teans.,  314. 
Vanadiniferous  coal,  ii,  53. 
Vanadium,  colorimetric  estimation  of,  in 

presence  of  large  quantities  of  iron, 

ii,  162. 
Van  der  Waals'  equation,  the  function 

a  in,  ii,  439. 
Vanillethylenequinoline,  i,  519. 
Vanillethyltetrahydroquinoline,  i,  519. 
Vanillin  dinitrophenyl  ether,  i,  578. 
Vapour  densities,  determination  of, 

ii,  409. 
pressures,  statical   and  dynamical 

methods  of  measuring,  ii,  131 . 

tensions,  measurements  of,  ii,  131. 

Vapours,  saturated,  densities  of,  and  their 

relation  to  the  laws  of  solidification 

and  evaporation  of  solvents,  ii,  130. 

pressure  of,  ii,  269. 

Vai'iscite  from  Utah,  ii,  321. 
Vegetable  cell  membranes,  ii,  250. 
Vegetables,  influence  of    the    ferments 

occurring  in,  on  the  nutrition  of  the 

animal  organism,  ii,  357. 
Velocity  of  hydrolysis  in  some  ethereal 

salts,  ii,  274. 

of  ions,  ii,  79. 

of  reaction,  ii,  347. 

between  ethylic    iodide  and 

sulphide,  ii,  309,  310. 
in  non- homogeneous  systems, 

ii,  412. 

of  sulphuryl    chloride    and 

I    water,  ii,  412. 

of    transformation   of    aldoximes 

into  acid  nitriles,  i,  330. 
Ventilagin,  Trans.,  940. 
Ventilago      madraspatana,      colouring 

principles  of.  Trans.,  923. 
Veratric  acid,  derivatives  of,  i>  526. 
■         dry  distillation  of  the  calcium 

salt  of,  i,  34. 

nitro-,  i,  527. 

Veratrol,  derivatives  of,  i,  526. 

Vesuvian  in  Ireland,  ii,  55. 

Vibrio  hydrosulfureus^  ii,  200. 

Vine,    copper  in   various  parts  of  the, 

ii,  154. 
leaves,  colouring  matter  and  gluco- 

side  from,  i,  258. 
Vinegar,  detection  of  free  mineral  acid 

in,  ii,  251. 
estimation  of  the  acidity  of,  ii,  124. 


Vinegar,  rosaniline  hydrochloride  as  a 

reagent   for  the  detection  of  mineral 

acids  in,  ii,  219. 
o-Vinyldimethylbenzylamine,  i,  209. 
Viola  tricolor,  yellow  colouring  matter 

from  the  flower  buds  of,  i,  299. 
Violan  from  S.  Marcel,  Italy,  ii,  56. 
Viola-quercitrin,  i,  299. 
Violet  perfume,  i,  80. 

roots,  glucoside  of,  i,  47. 

Viscose,  rotatory  power  of,  ii,  3. 
Viscosity  of  solids,  Proc,  1894,  136. 

of  solutions,  ii,  442. 

Vitin  and  its  derivatives,  i,  256. 
Vitreous  humour  of  the  eye,  chemistry 

of,  ii,  23,  357,  465. 
Voltaic    cell,     electromotive    force     of 

alloys  in.  Trans.,  1031. 

chain,  ii,  305. 

Voltameter,  polarisation  of  a  thin  metal 

partition  in  a,  ii,  266. 

use  of  copper  nitrate  in,  ii,  37. 

Volume  changes  of  acids  and  bases  on 

neutralisation,  ii,  409. 
Volumes,   molecular.       See    Molecular 

volumes. 

specific.     See  Specific  volumes. 

Volumetric    analysis,    apparatus      for, 

ii,  472. 


w. 


Waals',  van  der,  equation,  the  function 

a  in,  ii,  439. 
Wall-lichen     colouring    matter    from, 

i,  541. 
Water,  action  of  sodium  on,  ii,  138. 
analysis,  use  of  sodium,  peroxide 

in,  ii,  72. 
apparatus   for    collecting   samples 

of,  some  distance  below  tlie  surface, 

ii,  485. 
apparatus  for   the   extraction  for 

analysis   of   the    gases   dissolved  in, 

Trans.,  43  ;  ii,  485. 
combined,  in  organic  salts,  consti- 
tution of,  ii,  416. 
dependence   of    chemical   reaction 

on  the  presence  of,  i,  35. 
diffusion  of  atmospheric  gases  in, 

ii,  389. 
dissociation   constant    of,   ii,   132, 

373. 

dissociation  of,  ii,  82. 

electrical  conductivity  of  pure, 

ii,  375. 
electrolytic  decomposition  of, 

ii,  225. 
electrolytic  dissociation  of,  ii,  309, 

343. 
electrolytic  dissociation  of,  value 

for  the,  ii,'309. 

47-2 


CAO 


INDEX  OF  SUBJECTS. 


Water,  emission  of,  from  surfaces  of 
different  parts  of  the  body,  ii,  143. 

estimation  of,  ii,  473. 

estimation  of  dissolved  oxygen  in, 

ii,  118,  484. 

estimation  of,  in  hygroscopic  sub- 
stances, ii,  296. 

—  estimation  of,  in  wood  pulps, 
ii,  330. 

extraction  of   the  gases  dissolved 

in,  ii,  28. 
from   the   hot   springs   of   Monte 

Irone,  Abano,  ii,  422. 

from  the  Mediterranean,  ii,  102. 

from  the  Zem-Zem  Well  in  Mecca, 

Peoc,  1893,  245. 
irrigating,  changes  in  and  effects 

of,  ii,  212. 

mineral  of  Gyrenbad,  ii,  323. 

of  Levern,  ii,  195. 

of  Melle,  ii,  195. 

of  Tonnisstein,  ii,  195. 

sulphuretted,    from 

Alexeiewsk,  ii,  102. 
potable,     estimation     of     organic 

matter  in,  by  means  of  permanganate, 

ii,  256. 
vapour,  theory  of  the  influence  of, 

on  chemical  action,  Tean^s.,  618. 
winter  drainage,   from   bare    soil 

and  soil  grown  with  wheat,  ii,  156. 
Water-chestnut,  Indian,  composition  of 

the  kernels  of,  ii,  66. 
Waters,    drainage,    from    arable    soils, 

ii,  291. 
mineral,   of  Cheltenham,  Tbans., 

772. 
Wavellites,  composition  of,  ii,  355. 
Wax  from  American  grapes,  i,  257. 

from  mang  koudu,  Tbans.,  867. 

from  the  sugar-cane,  ii,  112. 

from      Ventila(/o     madraspatana, 

Teans.,  923. 
Waxes  and  other  matters  of  some  fruits 

and  their  skins,  ii,  355,  469. 
Weathering  of  glass,  ii,  48. 
Whartonian  jelly,  constituents  of, 

ii,  357. 
Wheat  germs,  raffinose  and  cane  sugar 

in,  ii,  155. 
Wine   ash,   testing    for  boric   acid  in, 

ii,  331. 

estimation  of  glycerol  in,  ii,  368. 

Wines,  action   of   sodium  peroxide   on 

the   natural  and   artificial   colouring 

matters  of,  ii,  170. 

detection     of     "  saccharin  "     in, 

ii,  127. 

estimation  of  alcohol  in,  ii,  259. 

formation  of  mannitol  in,  i,  269, 

395. 


Wines,   sweet,  eetimation   of  sugar   in, 

ii,  260. 
Wood  charcoal,  action  of  sulphuric  acid 

on,  i,  217. 

oil,  new  constituents  of,  i,  399. 

pulps,  estimation  of  moisture  in, 

ii,  330. 
Work,  muscular,  influence  of  sugar  and 

of  smoking  on,  ii,  245. 
lymph  formation  during, 

ii,  105. 
Wort,  beer,  quantitative  separation  of 

the  nitrogenous   amorphous    organic 

compounds  in,  ii,  371. 

estimation  of  sugars  in,  ii,  123. 

fermentability  of,  ii,  113. 

Worts,     estimation    of    saccharose    in, 

ii,  123. 
Wurtzite,  ii,  355. 


X. 


Xanthine,  separation  of  uric  acid  from, 

ii,  74. 
Xanthine-bases,   precipitation  of,   with 

cuprous  compounds,  ii,  74. 
Xanthocobalt  salts,  ii,  51. 
Xanthorrhoea     resins,     contituents    of, 

i,  47. 
Xantho-uric  compounds  in  urine,  rapid 

titration  of,  ii,  403. 
Xenotime  from  North  Carolina,  ii,  54. 
j>-Xylene,  action  of  bromine  on,  i,  326. 

aldehyde-alcohol  from,  i,  326. 

Xylenes,  nitro-,   electrolytic   reduction 

of,  i,  504. 
m-  and  js- Xylenes,  action  of  sulphuryl 

chloride  on,  i,  133. 
Xylenol,  estimation  of,  ii,  121. 
o-Xylenol  picrate,  i,  120. 
Xylenols,  melting  and  boiling  points  of, 

i,  449. 
i-Xylosazone,  i,  566. 
Xylosebenzyl  mercaptan,  i,  270. 
1:2:  4-XyloylformoiLn,  i,  288. 
1:4:  2-Xyloylformom,  i,  288. 
1:2:  4-Xyloylformoxime,  i,  288. 
1:4:  2-Xyloylformoxime  and  its  acetyl 

compound,  i,  288. 
j9-Xylyl  vinyl  ketone,  i,  30. 
Xylylanthranilic  acid,  i,  531. 

amido-,  i,  531. 

nitro-,  i,  531. 

Xylylene  diazosulphide,  i,  125. 
_p-Xylylethyl^-xylyl  ketone,  i,  30. 
m-Xylylidenediphenylmaleide,  i,  28. 

nitro-,  i,  28. 

w-Xyljlidenediphenylmaleimidine,  i,  28. 
Xylylnitromethanes,  i,  277. 
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Yeast,  action  of  alcohol  and  sulplim*  on, 

ii,  62. 
• beer-,  chemical  propei'ties  of    the 

alcoholic  exti*act  of,  ii,  205. 
• influence    of    fluorine    com- 
pounds on,  ii,  62,  425. 

• carbohydrates  of,  i,  222. 

composition      and      analysis      of, 

ii,  404. 
cultures,   pure,   behaviour  of 

various  sugars  towards,  i,  486. 
Yeast-cells,    specific   character    of    the 

fermentative   character    of.    Trans., 

911. 
Yeast-gum,  i,  316. 
Yeast-glj'cogen,  i,  567. 
Yeasts,  Saaz  and  Frohberg,  i,  223. 

wine,  ii,  289. 

Yttrium  group  of  earths,  separation  of 

thorium  from,  by  means  of  potassium 

nitride,  ii,  256. 


z. 


Zeolites,  constitution  of  the,  ii,  459. 

Zinc,  analysis  of,  ii,  400. 

and  copper  sulphates,  electrolysis 

of  mixtures  of,  ii,  406. 

arsenite,  ii,  351. 

■ broraoborate,  ii,  448. 

cajsium  haloids,  ii,  45. 

■ carbonate,  compound  of  hydroxyl- 

amine  with,  ii,  45. 


Zinc  chloride,  freezing  points  of  solu- 
tions of,  Teans.,  311. 

chloroborate,  ii,  414. 

chlorochromate,  ii,  383. 

dust,  analysis  of,  ii,  332,  400,  479. 

estimation,  electrolytic,  of,  ii,  481. 

estimation  of,  by  Claissen's  oxalate 

process,  ii,  482. 

■  estimation  of,  in  its  ores,  ii,  400. 

hydroxide,  affinity  of,  ii,  229. 

oxide,  artificial,  ii,  354. 

behaviour  of,   at   high  tem- 
peratures, Trans.,  314. 

occlusion  of  gases  by,  ii,  45. 

potassium  hypophosphate,  ii,  280. 

potential  of,  ii,  374. 

separation  of  bismuth  from,  ii,  482. 

separation  of  iron  from,  ii,  3  i. 

separation  of  lead  from,  ii,  32. 

separation   of  mercury   from,  by 

electrolysis,  ii,  399. 

separation  of  nickel  from,  ii,  34. 

silicate,  anhydrous  crystalline,  ar- 
tificial preparation  of,  ii,  46. 

sulpliide,  coioidal,  ii,  318. 

Zinc-bismuth   alloys,   E.M.F.   of,   in   a 
voltaic  cell,  Trans.,  1034. 

Zinc-cadmium  alloys,  E.M.F.  of,  in  a 
voltaic  cell.  Trans.,  1035. 

Zinc-parahaemoglobin,  i,  432. 

Zirconium   dioxide,    behaviour    of,    at 
high  temperatures.  Trans.,  314. 

estimation  of,   by   means   of   sul- 
phurous acid,  ii,  401. 

oxychloride,  ii,  385. 

tetrachloride,  ii,  385. 

Zirconomolybdates,  ii,  96. 

Zoisite,  from  North  Carolina,  ii,  20. 


ERRATA. 
YoL.  LXIV  (Abstr.,  1893). 

Part  I. 

Page     Line 
411         2*  for   "  G-.  Mazzaea  "  read  *'  a.  Mazzaeox." 
15        6      „       "  J.  A.  Jesuein  "  read  "  J.  A.  Jesueun." 

Part  II. 

601       20*     „    " not  fermented "  read  "fermented,"  and /or  "  suffers' fermentu- 
tion  "  read  "  not." 

YoL.  LXYI  (Abstr.,  1894), 

Part  I. 

„  l„    "  S.  K.  Dzeezgovsky"  read  "S.  K.  Dzieezgowsky." 
234      23*  J" 

136       13*^ 

5*  V 
,o»7         o    I  naphtliolmetliane." 

7       „    "  metanitrobenzal-o-dinaplitliylamine "    read    "  metanitrophenyl 
o-dinaplithylamine 

/  M    "  acetonecarboxylic  acid  "  read  "  acetonedicarboxylic  acid.' 

264       16* 1 

15*  >  „    "  ammonia  "  read  "  ammonium  chloride." 

14*  J 

411       13       „   "NHPli-CSNPli-N:CHMe2"rmrf"NHPh-CSNPh-N:CMe2." 
429       18       ,,    "  n-Phenylpyrazolene  "  ,,     "  n-Phenylpyrazolone." 

451       26       „   "  C.  Aberhaet  "  read  "  C.  Ebeehabdt." 

Part  II. 

6       10*     In  tlie  original  paper,  sodium  sulphate  was  erroneously  stated  to  melt 
at  843°.     The  correct  ralue  is  899°. 
123         6*  for   "  C.  Pflugee  "  read  "  E.  Pflugee." 
395       19       „    "  this  vol.,  ii,  395  "  read  *'  this  vol.,  ii,  404." 


,^  1  ,,      nitrobenzal-)8-dinaphtholmethane  "  read  "  nitrophenyl-;8-di- 


A 


*  From  bottom. 
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